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REGENERATIVE CONTROL. 

In electric railway engineering no effort is spared to reduce 
the cost of generating power at the central station and to lessen 
the losses which take place in distributing and utilizing this 
power to propel the cars. The importance of this is admitted 
on all sides. For this reason it at first seems very strange that 
so little effort has been made to recover a part of the energy 
All the 


energy required to start a car, except that necessary in over- 


which at the present time is wasted at the brakes. 


coming friction, is converted into heat by the brake shoes every 
time the car stops. It would seem that a method of converting 
this mechanical energy represented by the momentum of the car 
into electrical energy, and either storing it up for future use or 
returning it to the line, should receive careful consideration. To 
do this does not at first sight seem difficult, because a revolving 
motor is easily converted into a generator, so that all that is 
necessary is to devise a means of controlling the performance of 
the motor. The amount of energy thus wasted varies, of course, 
with the character of the road and the kind of service it main- 
tains, but in many cases it, no doubt, amounts to at least half 
of that consumed by the car, the other half being used in over- 
coming mechanical resistance of various kinds and supplying 
the losses in the apparatus. Nevertheless, practically nothing 
has been done in this country to bring about this apparently 
desirable end. 

In England, however, the subject has not been dismissed 
so completely, due probably to the persistence of Mr. A. Raworth, 
who some time ago worked out a system of recovering part of the 
energy and returning it to the line. This has been tried in 
several places, and according to the inventor’s reports, has given 
much satisfaction. 

The problem is somewhat complicated by the fact that an 
ordinary braking equipment is necessary in addition to the 
regenerative system, because the motors are not able to generate 
at low speeds and because the car must be held stationary after 
it has been brought to a stand. Mr. Raworth’s system consists 
in using two shunt motors. They are first connected in series, 
care being taken to connect the field windings in circuit before 
the armatures, so as to give the former time to build up. The 
motors are started by placing resistance in the armature circuit, 
gradually cutting this out and inserting resistance in the fields. 
They are then thrown in parallel and controlled in much the 
same way. It has been found necessary to insert a smal] series 
field winding in series with the motors in order to enable them 
to work in parallel as generators. The regenerative svstem of 


control is practically the reverse of the métor control As>the 
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power is. cut off the motors are thrown into parallel and operated 
as generators; and as the speed decreases they are finally thrown 
in series and then cut out. It is said that as much as thirty 
per cent of the energy used by the car is thus recovered and re- 
turned to the line. 

While Mr. Raworth’s system has been before the public for 
some time, interest is renewed in it by the paper which he 
presented recently before the Leeds sectian of the Institution 
of Electrical Engineers, of Great Britain; and,.further, by the 
fact that another paper on the same subject, though under a 
different title, was read by Mr. E. H. Johnson recently before the 
Manchester (England) Association of Engineers. Mr. John- 
son’s system, though seeking to accomplish the same results, goes 
at it in a different way. He believes in the peculiar suitability 
of series motors for railway operation, and his motors, for this 
s. To enable them to 
operate as generators, however, shunt windings are necessary, so 


reason, are primarily series machines. 


these are added. Morepver, to reduce the use of controlling 
resistances to the smallest amount, each motor is subdivided into 
two sections—that is to say, each armature has two commutators 
and two windings, and each field has two separate sets of coils. 
The method of operation consists then in connecting all the 
motor armature windings in series and placing these in series 
with the series windings of the field. At the same time the 
various shunt windings of the motors are placed in parallel 
with the group of series field windings. This is to obtain as 
strong a magnetic field at starting as possible. The steps con- 
sist first in shunting the field, then throwing the two motors in 
parallel, leaving, however, the separate windings on the motors 
in series. After shunting the fields again all four armatures are 
placed in parallel, and by again shunting the field the maximum 
speed is obtained. By using four armatures the necessity for 
using armature resistance is avoided. For braking, the general 
scheme is the same, except that the shunt windings are con- 
nected across the line at all times. Moreover, the machines 
are used in this way as differential generators—that is to say, 
the series winding opposes the shunt. This is an important 
feature, because it enables the motors to continue operating as 
generators as the speed decreases, a decrease in speed being fol- 
lowed by a decrease in the series field current, which results in an 
increase in the field strength and consequently the voltage does 
not fall off as rapidly as the speed. Further control is obtained 
by shunting the series windings, still further increasing the 
resultant field. This system, as well as the other, while it suf- 
fices to retard the car, will not bring it to a stop, so that an 
auxiliary mechanical brake is necessary. It does, however, avoid 
the use of any brake when running on down grades. But to 
insure safety a mechanical brake must be brought into action 
automatically whenever the electric braking feature fails. This 
is not a difficult problem, but it does add somewhat to the 
complication of a system already none too simple. 

If one seeks for flaws in Mr. Johnson’s system he will, of 
course, point out first the undesirability of doubling the number 
of commutators on the motors. The commutator is the most 
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delicate part of the apparatus as it is, but it does not give oper- 


ators very much concern to-day. Still, the addition of more com- 


mutators is, of course, undesirable. Shunt motors have ordi- 
narily been considered not so suitable for traction purposes as 
series motors, because the latter at the moment of starting have 
the maximum field excitation and are supposed, therefore, to 
give the maximum torque. Mr. Johnson’s motors, however, are 
series machines with an auxiliary shunt winding, thus getting 
around this objection. But it should be borne in mind that the 
statement that a series motor gives a better starting torque than a 
shunt motor is only true under certain conditions, for while the 
series motor has its maximum field at the start, the shunt motor 
has a constant ficld throughout the entire range of load, unless, 
of course, it be weakened by some auxiliary device, and the shunt 
field excitation can be made just as great as the maximum of the 
series field. Moreover the fields of street railway motors are 
ordinarily as light as it is possible to make them. They are 
pretty well saturated at all normal field excitations, a fact which 
is demonstrated by the character of the current-torque curve, 
which approximates a straight line. The chief advantage of the 
series motor is rather its simplicity. The field winding is made 
of a comparatively small number of turns of large wire and is 
easily insulated. Moreover, since the field is always in series 
with the armature there is no danger of throwing the armature 


directly across the potential of the system without any field . 


excitation. 

The addition of shunt windings to the series windings will 
complicate matters somewhat, as it will call for more space for 
winding, and these coils will have to be well insulated and pro- 
tected. Mr. Johnson, however, saves the space now required by 
starting resistances, and thus makes up, in part at least, for the 
additional expense and size of his motors. The series of changes 


through which the two double motors are carried seems compli- 
‘cated, but is not more so than when four independent motors 


are carried through the same steps. As the shunt windings 
are here always in parallel with the series windings, they in no 
way increase the difficulty. It is only when used to return 
power to the line that the system becomes more complicated 
than those at present in use. Just how reliable the performance 
of the motors will be when used in this way remains for prac- 
tice to demonstrate. Their use as generators as well as motors 
increases the work upon them, and, of course, calls for a more 
generous rating, but probably no more generous than must be 
made when electric braking is utilized. 


` A feature which may be objected to in all of these systems is- 


the automatic brake—that is, a brake which must be brought into 
play whenever the electric braking system fails. This is an 
undesirable feature, but not necessarily a fatal one. If the same 
brake system be employed for finally bringing the car to rest 
and holding it, there is no reason why it should be neglected; 
and, of course, all high-speed cars should be provided with at 
least two independent systems of brakes. 

The success of any of these regenerative systems will depend 
upon the reliability with which they operate under mormal 
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conditions. In a railway system reliability of equipment is more 
essential than efficiency, and it is only after the engineers are 
fully convinced that they have secured the first feature that 
they give much attention to the second. But to-day no one will 
contend that street railway motors are unreliable, so that there 
is no reason why we should not attempt to save part of the 
energy at present wasted. Reliability depends upon simplicity, 
It is 
due to this feature that it has gained and held such a strong 


and the series motor is undoubtedly the simplest of all. 


position in the railway field, and it will require considerable 
force to introduce any new method of operation. Nevertheless, 
it remains true that our present method of utilizing energy for 
propelling cars is wasteful, and if, as Mr. Johnson says, he 
can save from twenty to fifty per cent of this energy, thus re- 
ducing the cost of power and also the size of the generating 
equipment correspondingly, his plan is at least worth a careful 
examination. 


———_—— ——— aere 


THE -NEED FOR FOREST RESERVES IN THE 
EAST. l 

The plan now being considered by Congress to purchase 
large forest reserves in the Appalachian and White Mountains, 
should have the hearty support of all interested in electrical 
development. The government has already put the practice in 
operation in the West, but as yet has done nothing to preserve 
the forests of the eastern states. The necessity is not only to 
preserve the lumber and harvest it in an economical way, but to 
conserve the rainfall and prevent floods. A denuded country 
discharges practically all of the rain which falls upon it as 
fast as it can run off. On land covered with forests the rain is 
broken up as it falls and is held in the spongy ground around 
the roots, so that it runs off slowly and quietly. Floods are 
thus prevented and the flow of water in the rivers is equalized. 
It is the latter feature which is most important for hydro- 
electric development, although the violent floods brought about 
by the destruction of the forests do cause vast damage to land 
and property near the rivers. 

In the southern Appalachian Mountains lie the sources of 
many important rivers, which, in their descent to the coast, offer 
opportunities for developing about a million horse-power. But 
little has yet been done, relatively speaking, in utilizing these 
magnificent resources, although in several localities large work 
is being carried out. There is no doubt that the prosperity of a 
large section of the southern Atlantic states is dependent upon 
the utilization of its water powers; but if the destruction of 
the mountain forests be not stopped, the development of these 
powers will become difficult and expensive, if not impossible. 
And much the same condition confronts the New England 
The 
preservation of the forests docs not pertain to a small locality, 
but to a very large section, and it has many important sides to 
it, affecting various industries. The amount of appropriation 
asked to accomplish this good is only $5,000,000—little enough 
when one bears in mind the damage due to floods only. The 
forests can be acquired for about $3,000,000. 


states where much greater development has gone on. 
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CAST-IRON MAGNETS. 

Some time ago it was pointed out by Professor B. O. Peirce 
that chilled cast iron was an excellent substitute for the more 
expensive steel alloys generally used for making permanent 
magnets. He found that with a careful heating and chilling 
that-he could prepare magnets which while possibly not suitable 
for the finest measuring instruments, still served admirably for 
constructing less elaborate devices. These magnets had reten- 
tivity comparable with that of the more expensive steel magnets. 

A cheaper substitute for the magnet steel would be welcomed 
by instrument makers for many uses, and with a view to de- 
termining how far this might be done an investigation was pde 
by Mr. Albert Campbell, whose results are given on another page 
of this issue. Mr. Campbell secured samples of cast iron both 
in rod and ring form, and after heating them to about 1,000 
degrees centigrade, quenched them in water. In this way he 
imparted to the metal a much higher coercive force; in fact, he 
secured permanent maguets which compared very favorably with 
magnets made of special steel. Indeed, several of these cast-iron 
magnets gave better results than were secured from a special steel 
magnet, although they were inferior to another brand of magnet 
steel. These results were obtained both with the rod and the 
ring samples. While they do not agree with one another closely, 
they show that excellent permanent magnets may be prepared 
from cast iron. 

It remains to be seen just how far the use of cast iron may be 
carried. For certain instruments, where constancy over a long 


period is not essential, cast iron will undoubtedly be satisfactory ; 


, but in many types of electrical measuring instruments it is very 


necessary that the magnet remain constant in strength for a long 
time. ‘To secure this careful treatment and seasoning is neves- 
sary. And it has not yet been shown that similar results may be 
obtained fiom cast iron. There is another requisite also: It 
should be possible to reproduce fairly closely any particular 
result. For commercial measuring instruments it is essential 
that the permanent magnets have approximately the same 
strength. Mr. Campbell's experiments do not show such results. 
However, it does not appear that he made any endeavor to 
secure uniform performance, There seems no reason why this 
could not be possible, provided, of course, a certain quality of 
cast iron be selected and this be put through a carefully pre- 
scribed treatment. Cast iron may yet play as important a part 
in the construction of electrical instruments as it does in that 
of larger electrical machinery, 
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“METHODS OF GETTING NEW BUSINESS.” 

Since the issue of the ELectricat Review of September 30, 
1905, the department, “Methods of Getting New Business,” has 
appeared regularly each week. It is our endeavor to maintain 
this department as a real help to the whole central station 
organization. Beginning with the present issue this department 
will be edited by Charles A. Parker, the well-known advertising 
expert and publicity manager, who will contribute each week 
a leading article upon some phase of central station advertising, 
together with several chapters of helps for solicitors, and items 
chronicling the work being done. jn_all parts off the country: 
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ON THE USE OF CHILLED CAST IRON 
FOR PERMANENT MAGNETS.’ 


BY ALBERT CAMPBELL. 


Karly in the past year an interesting 
paper? was published by B. O. Peirce, of 
Harvard University, drawing attention to 
the fact that chilled cast iron is in many 
instances a suitable material for perma- 
nent magnets. As the subject is of in- 
terest to scientific experimenters and of 
considerable importance to instrument 
makers, I undertook, some time ago, a 
short research upon it, with a view, firstly, 
of obtaining some measurements by stand- 
ard methods, and, secondly, of finding, if 
possible, an easy method of chilling the 
material so as to give good results. 

Form of Test Pieces—The cast iron 
tested was of ordinary commercial quality 
and was obtained in the form of rods and 
rings. The rods, which were of rectangu- 
lar section, were shaped to dimensions 
usual in such tests—viz., ten centimetres 
by one centimetre by one centimetre. 

By using rods of these dimensions it is 
casy to compare the results with those 
for various kinds of steel which we have 
already tested or with those published by 
Madame Curie? and other observers. 

Two rings were tested; they were of 
rectangular section, their mean diameters 
being nearly equal (12.5 centimetres and 
13.0 centimetres). Their cross-sections, 
however, were very different, being 1.20 
square centimetre and 6.0 square centi- 
metres, respectively. The object of test- 
ing a thick and a thin ring was to find if 
our method of chilling was effective for 

Heat Treatment—All the test pieces 
~ the hardening of thick castings. 
were heated to 1,000 degrees centigrade in 
a gas muffle furnace, the temperature be- 
ing measured by a thermo-junction in 
the usual way. Each piece was removed 
from the furnace and quickly chilled in 
water at the temperature of the room. As 
Peirce has pointed out, great care is neces- 
sary in handling the cast iron at this high 
temperature (so near its melting point), 
for it becomes very brittle. For this rea- 
son the thick ring was placed in the fur- 
nace on a U-shaped piece of wrought iron; 
it was lifted out by means of this support, 
and the two were plunged together into 
cold water. By this method the brittle 


1 Paper read before the Physical Society of London, 
from the National Physical Laboratory. 


2Amer. Acad. Proc., xl. 22, pp. 701-715, April, 1905. 
Dr. Watson has kindly drawn my attention to Mr. J. R. 
Ashworth's experiments on chilled cast-iron rods (Proc. 
Roy. Soce., vol. lxii., p. 210, December 9, 1897) ; he found 
that the magnetic quality of these was comparable 
with that of tungsten steel. 


3Rulletin de la Société d'Encouragement pour 
Mludustrie Nationale, January, 1598. 
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material could be handled without risk 
of breakage. 

Tests on Rods—After the chilling the 
rods were magnetized to saturation by 
means of a very strong magnetic field. 
This was produced by a solenoid consist- 
ing of seventy turns with a length of six- 
teen centimetres and having a resistance 
of about 0.1 ohm. A large current was 
sent through this coil by connecting it for 
a very brief interval to a fifty-volt circuit 
(by the process commonly known as 


Fic. 1.—TrEsts on CAST-IRON RINGS. 


“flashing”). Each rod was then tested for 
1. The maximum remanent flux-dens- 
ity B (at the medial section of the bar). 
2. The coercivity H,—+.e., the value 
of the demagnetizing magnetic force re- 
quired to annul this remanent magnetism. 
1. In order to measure the medial B 
a small square search coil of twenty turns 
of very fine wire was used; it was just 
large enough to slip along the rod. The 
search coil was connected to a calibrated 
ballistic galvanometer, and when the coil 
was slipped off the rod the resulting de- 


Fic. 2.—Trsts ON CastT-IRON RINGS. 


flection gave the required B in the usual 
manner. 

2. The coercivity was found by 
Madame Curie’s method as follows: The 
magnetized bar was fixed at the centre of 
a long solenoid, a search coil being so ar- 
ranged that it could be slipped off the bar 
from the mid position and replaced with- 
out removing the bar from the solenoid. 
By sending a measured current through 
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the solenoid the bar was subjected to a 
known demagnetizing field. This field 
was gradually increased until the search 
coil when slipped off gave no throw on the 
galvanometer, thus showing that B had 
been reduced to zero. The value (H,) 
of the magnetic force when this took place 
is a good indication of the permanence of 
the remanent magnetism. 

If H, is large, we should expect the bar 
to hold its magnetism very obstinately. 
The following table gives the results for 
four of the rods (Nos. 1 to 4). For the 
sake of comparison the corresponding 
numbers are given for exactly similar rods 
(M and A) of hardened magnet steel of 
well-known makers, M being supplied by 
Marchal of Paris, and’ A coming from 
the Allevard Forge. 


TABLE I. 
Marks. Material. piaximum | Coercivity. 
No. 1 | Chilled cast iron. 1,775 §2.8 
‘* 2 si 1,670 48.9 
“ 8 - ne 1,690 50.4 
“4 n$ ue 1,850 92.1 
M....| Magnet steel. 2,550 55.5 
A... m j 2,950 73.0 


The above results show that the hard- 
ened cast-iron rods are not very much 
inferior to the ordinary magnet steel (M) 
either in original strength or in power of 
resisting demagnetization. 

Tests on Rings—Primary and secondary 
coils were wound on each of the chilled 
rings, and the (H, B) curves shown in 
Fig. 1 were determined by the ordinary 
ballistic method. In addition to these the 
coercivities (H,) were found for a num- 
ber of different values of B, and the (H,, 
B) curves are also shown. 

Fig. 2 gives the (H, B) curves for the 
thin ring before and after chilling. 

We see from Fig. 1 that, after chilling, 
the thick ring is magnetically very similar 
to the thin one; and thus it is evident that, 
by the treatment already described, a quite 
heavy casting can be satisfactorily hard- 
ened throughout. 

Since the thin ring had the same cross- 
section as the rods, we may assume that 
its magnetic hardness was equal to theirs. 
The experiments here described amply 
confirm Peirce’s results, and show that 
large cast-iron magnets can be made 
cheaply and easily. We hope that this 
short paper will draw the attention of our 
instrument makers to the matter. In con- 
clusion, I would express my thanks to 
Dr. H. C. H. Carpenter for his kind 
help in the chilling of-the specimens. 
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The Roaring Fork Electric Light and Power Company. 


SPIEN, Colorado, was one of the 
A pioneers in generating electricity 
by water power. Situated at an 
altitude of 8,000 feet, near the junction 
of several mountain streams, all of which 
have a rapid fall, with a demand for light 
and power very large in proportion to its 
population, Aspen led the way in the use 
of electricity for domestic lighting and for 
power in mining. For years it was the 
best-lighted town in the United States. 
It was the first mining camp to install 
an electric hoist, and the first to install 
power generators run by water power. 

The Aspen Electric Company was or- 
ganized in 1885, and its plant consisted of 
one fifty-lght Brush are dynamo. Its 
power was rented from the Aspen Smelt- 
ing Company, one Pelton wheel running 
under a head of seventy feet. In 1886 the 
company built its own plant, a flume about 
half a mile long giving a head of fifty- 
five feet. The installation consisted of one 
horizontal Victor turbine, with an arc- 
light dynamo belted direct to a pulley on 
the water-wheel shaft. 

In the same year, 1886, the Consumers’ 
Light and Power Company was organized, 
and put up a small plant, using a Pelton 
water-wheel and a Brush arc-light dynamo. 
The power was obtained from Hunters 
creek, where, with a flume about 1,500 
feet long, a head of 125 feet was obtained. 
In 1887 the two companies were consoli- 
dated in the Roaring Fork Electric Light 
and Power Company. 

In the fall of 1887, Frank Sprague 
visited Aspen, and after some discussion 
of conditions and duty required, a con- 
tract was made with the Sprague com- 
pany for a small Edison generator and a 
ten-horse-power hoist. This hoist was 
made by bolting together on a wooden 
frame a Sprague street-car motor and an 
ordinary flat friction mining hoist of small 
size, with an intermediate gear. This 
hoist, the first mine hoist operated by elec- 
tricity, was installed in the Veteran tun- 
nel, 1,000 feet from the surface, to haul 
empty cars up a three per cent grade. 

The generator for this hoist was run 
by power rented from the Aspen Smelting 
Company, and used the same water-wheel 
which had been originally used by the 
Aspen Electric Company. As only one 
hoist was used, the load on the generator 
varied from no load to ten or twelve 
horse-power, and emphasized the weakness 
of all water-wheel governors of that day. 


The greater the increase in the loads the 
more the speed of the water-wheel was 
slowed, and the slower the governor 
opened the gate; but in spite of this draw- 


pioneer high-pressure plant was com- 
menced. From Hunters creek, with a 
flume 8,750 feet long and 4,000 feet of 
pipe line, a head of 850 fect was obtained, 
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back, the installation was an clectrical 
and commercial success, and was visited 
by many mining men who had been wait- 
ing for some one to try the experiment of 
electrical transmission of power for min- 
ing work. The power of the combined 


which gave a water pressure of nearly 
380 pounds. The water diverted 
from Hunters creek at a point where a 
large storage reservoir was made by build- 


Was 


ing a crib dam across the stream, 
This dam is a filled crib in granite 
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stations being insufficient to supply the 
lighting demand, and power transmission 
having been proved a success, a survey was 
made and in 1888 the construction of the 


wash. The mud sills were sunk as deep as 
was possible, with only a hand pump to 
drain the pit. The timbers were fastened 
together with /drift_ holes and the crib 
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filled with granite boulders. The upper 
face of the dam was double-boarded, with 
broken joints, and puddled with clay above 
the boards. This dam is 140 feet long, 
thirty feet wide on the bottom, twelve feet 
wide on top and twelve feet high in the 
centre of the stream. This dam raised 
the water about eight feet above ordinary 
water line. The flood waters scoured a 
pit below the dam, and this was filled 
with a crib loaded with stone. Except for 
this no repairs of consequence have been 
necessary, and the dam has been tight and 
solid. The water is carried from the dam 
through a flume twenty-four inches wide 
by eighteen inches deep. The flume is 
built of two-inch plank, grooved and put 
together with a loose tongue of seasoned 
lumber. The flume is built with bents 
four feet apart. The bents have sills four 
inches by six inches, posts four inches by 
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The pipe-line is attached to the tank 
by a flanged connection. The pipe-line 
is wrought-iron National Tube Works, 
converse lock joint, with cast-iron bells. 
It varies in thickness from No. 5 wire 
gauge at the top to No. 2 wire gauge at 
the bottom; of the latter thickness there 
is 2,153 feet, fourteen inches in diameter. 
This pipe was laid with leaded joints. 
The leaded joints were generally satis- 
factory and permitted a much less ac- 
curate alignment of the pipe than would 
have been necessary with flanged joints. 
As years went by, occasionally the lead 
was forced from a joint, but driving it 
back and clamping the pipe outside the 
lead effectually and permanently stopped 
that particular leak. 

The station is sixty by forty-eight feet 
inside. It has a brick wall twelve feet 
high on a stone foundation. The roof is 
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set in stone wheel pits and covered with 
an iron casing, through which the shaft 
runs in a stuffing box. This arrangement 
places the wheel in the station in a water- 
tight cover, but is easily accessible. 

The supply pipes in the station are all 
below the floor. The pipe joints in the 
station are all flanged. A distributing 
pipe runs along under the floor on each 
side of the station. Opposite each wheel 
a curved pipe connected to the top of the 
distributing pipe comes up through the 
floor to carry the wheel-gate and nozzle. 
The only defect in the installation was 
that the valves in the distributing pipes 
were not strong enough to stand the un- 
usual pressure. They were discarded and 
replaced by heavy castings. The defective 
valves were replaced and the power started 
in April, 1889. ? 

The original installation in this station 
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four inches and caps two inches by six 
inches. The sills and caps are mortised, 
and the posts tenoned to fit. The flume is 
covered with two-inch plank and buried 
in the ground to protect it from frost. 
The flume has a grade of sixteen and one- 
half feet per mile, and the water flows 
about six feet per second. Generally the 
flume follows the contour of the hill side, 
which is graded by a side cut, so that the 
entire flume rests on the solid. The flume 
is carried across small narrow gulches on 
trestles. On the trestles, to protect it 
from the frost, the flume is carried in a 
box with a space of about six inches 
around, filled with dirt. The flume dis- 
charges into a circular tank, ten feet by 
ten feet, made of three-inch seasoned 
Michigan pine. The overflow from the 
tank is carried back to the creek through 
a flume, eight inches by twelve inches. 


supported by a wooden truss and the sta- 
tion is entirely free from posts. A travel- 
ing crane, which can lift any armature, 
rung the full length of the station. 

This station was equipped with nine 
Pelton wheels, each two feet in diameter, 
supplied with water through deflecting 
nozzles, with tips varying in size accord- 
ing to the power required. On account 
of the force of the stream under this great 
pressure, a curved pipe was arranged to 
receive the stream when the nozzle was 
dropped below the wheel, which gave the 
stream a right-angle turn, and discharged 
it into a waste flume running parallel to 
the building. To economize water, the 
deflecting nozzles were afterward replaced 
by nozzles with needle valves. 

The water-wheels are arranged along 
the walls of the station, five on one side 
and four on the other. The wheels are 


consisted of two 1,150-light Brush, direct- 
current incandescent dynamos, three 
Brush dynamos, fifty arc lights each, three 
1,200-light Westinghouse alternating-cur- 
rent dynamos, and one 100-kilowatt Edi- 
son, 550-volt power generator. The dy- 
namos are belted direct to a pulley on 
the end of the water-wheel shaft. 

To overcome the difficulty of maintain- 
ing constant speed under great and sudden 
variations of load on the power generator, 
C. E. Doolittle, the manager of the com- 
pany, invented what is known as the Doo- 
little differential governor. This was the 
first water-wheel governor working with 
a speed proportionate to the change of 
speed in water-wheel, and under proper 
conditions gives very close speed regula- 
tion. As first installed, it raised or low- 
ered the deflecting nozzle to send the full 
stream against the buckets if full power — 
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wag required, or part of the stream below 
the buckets if only part of the power was 
required. 

As a reserve in case of accident, or of 
low water in the winter, the company in 
1891 added a steam plant to the Hunters 
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small additions to contain the valves in 
the main lines, pressure regulators and 
relief valves. 

The building, arrangement of water- 
wheels and shafting, pipe-line and all de- 
tails of construction were designed by Mr. 
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creek station. This consists of one 250- 
horse-power Armington & Sims engine 
and three tubular boilers, sixteen feet long 
by sixty-six inches in diameter. The 
water-wheel shafts on the east side of the 
station were replaced by larger shafting 
and equipped with clutches. The main 
shaft of the steam plant was placed in 
line with the water-wheel shaft, and ar- 


Doolittle, the manager of the company, 
who is a pioneer in hydroelectrical work, 
and has had many problems to work out 
for himself and others. 

The building has stone foundations, 
brick walls, iron roof and cement floor, 
the only timber used being the door and 
window casing, and a timber bed for each 
dvnamo. The roof is of Berlin Bridge 
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are enclosed in wheel cases, which are a 
combination of masonry and cast iron, 
with stuffing boxes around the shaft, so 
that while the wheels are in the station the 
water is confined to the wheel case. The 
shafting is in one line and is carried on 
adjustable pillow blocks set on masonry 
piers. The shafting is so arranged with 
clutches and clutch pulleys that any part 
of the line shaft or any pulley can be re- 
leased. The nozzles supplying the wheels 
were originally equipped with butterfly 
valves, and the governor actuated all four 
in a set at the same time. This arrange- 
ment was replaced by a mechanism de- 
signed by Mr. Doolittle, in which the but- 
terfly valves were replaced by gates over 
the end of the nozzle, and these gates 
were opened or closed in rotation. In this 
way only one jet was broken at a time, 
and a great saving in water accomplished. 
These nozzles were supplanted by needle 
valves. 

The Castle creek station has two inde- 
pendent supplies of water. From the Mid- 
land flume on Castle creek with a head of 
350 feet, and from the Maroon flume on 
Maroon creek with a head of 364 feet. 
The pipe-lines from the two flumes are 
cross connected in the station, so that any 
wheel can be run from either pipe-line. 
The water from the Midland flume is sup- 
plicd through 3,995 feet of riveted pipe 
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ranged so that it could be coupled or un- 
coupled without stopping the water- 
wheels or dynamos. 

In 1892, the capacity of the Hunter 
creek station having been reached, the 
company commenced the erection of a 
station on Castle creek, just west of the 
city limits of Aspen. The main building 
is 110 feet by thirty-six feet, with two 


Company  anti-condensation, 
lining. 

The station has a four-ton traveling 
crane, which runs on nine-inch beams, and 
spans the entire width of the building. 
The power is produced by five Pelton 
wheels in three sets, one set having one 
wheel, the others two wheels each, and 


each wheel having two nozzles. The wheels 
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from twenty-two to twenty-six inches in 
diameter, made of from No. 10 to No. 14 
steel, all seams double-riveted and all 
pipe dipped in coal tar. This pipe-line 
has a capacity of 1,000 cubic feet per 
minute, with a loss of head of eighteen 
and five-tenths feet, giving 500 effective 
horse-power. The Maroon pipe-line is 
3,905_feet long, from_twenty-six inches to 


& 


thirty-two inches in diameter, and made 
of from No. 8 to No. 12 steel, double- 
riveted and dipped. This line will carry 
1,500 cubic fect of water per minute 
with a loss of head of fifteen and five- 
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was built in a small depression, the upper 
end of which was near the Maroon tank. 
First, all the surface soil was washed away 
by ground sluicing with water from the 
flume. Then a crib dam thirty feet high 
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tenths feet and will give 750 effective 
horse power. 

Each pipe-line has in the station an 
escape valve set to open at the standing 
pressure of the line, and a pressure regu- 
lator or pressure box, which is an iron 
cylinder connected directly to the pipe- 
line, and nearly filled with compressed air 
at the normal pressure of the line. Their 
joint office is to relieve the shock from 
water-hanimer due to the sudden closing 
of a valve. 

The Midland flume is 10,153 feet long, 
three and one-half feet wide and two feet 
eight inches deep, built of two-inch red 
spruce plank, covered with plank and 
buried in the ground. The Maroon flume 
is 15,600 feet long, four feet wide, three 
feet two inches‘deep, built of red spruce 
and covered with earth. 

Each flume discharges into and éach 
pipe-line is connected with a tank thirty 
feet in diameter and twenty feet deep. 
These tanks are made of three-inch Michi- 
gan pine, and have each a capacity of ap- 
proximately 100,000 gallons. 

As a reserve, in case the water was tem- 
porarily stopped by snow slides or other 
causes, the company in 1894 built a reser- 
voir which is on the level of and con- 
nected with the tank at the head of the 
Maroon pipe-line. This reservoir has a 
capacity of 10,000 horse-power hours. It 


was built across the lower end, and a con- 
nection made at the upper end on a level 
with the bottom of the tank. The water 
at all times stands at the same level as 
the water in the tank. The dam was 
double-planked and puddled with clay over 
the lower ends of the plank. 

The original installation in the Castle 
creek station consisted of three 160-kilo- 
watt. 550-volt Brush direct-current gen- 
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erators. Tater the Brush are dynamos 
were moved to this station, and in 1904 
replaced by one 200-kilowatt Westinghouse 
generator, and all the series are lights were 
replaced by alternating-current enclosed 
arcs. Two 200-kilowatt General Electric 
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direct-current, 550-volt generators have 
been added to the power plant. 

The power installation was commenced 
before alternating-current motors were de- 
veloped, and while not in accordance with 
more modern methods has worked very 
satisfactorily. A large percentage of the 
power has to be distributed underground, 


in some cases two miles from the surface, 


and a 550-volt direct current has proved 
safe and satisfactory. 

There is one main pole-line from the 
Castle: creek station. The poles are red 
spruce, fifty feet long, not less than seven 
inches in diameter at the top, and not 
less than twelve inches six feet from the 
butt. The poles are set six feet in the 
ground, and are approximately sixty feet 


apart. The line was designed to carry 
thirty-two 0000 wires. 
The office, all the stations, dams and 


- tanks are connected by telephones. In the 


flumes are floats electrically connected and 
arranged to signal the stations if the flow 
of water falls below the normal. 

Electricity is supplied to about twenty 
different mines and mills in units varving 
from ten to 125 horse-power. The power 
is used for hoisting, concentrating and 
sampling. 

a ee 
Technical Publicity 
Association. 

The Technical Publicity Association de- 
voted its meeting of December 20, at the 
Aldine Association rooms, 111 Fifth 
avenue, New York city, to the subject of 
“The Value of Circulars and Printed 
Matter.” Frank Vreeland, art editor of 
the American Printer, spoke of the com- 
mercial value of beauty in typography, 
and Walter Gilliss, president of the Gil- 
liss Press, New York, made some remarks 
about limited editions. 

The companies represented at the din- 
ner by members of the association—which 
is confined to those connected with the 
advertising departments of machinery 
manufacturing industries—were as fol- 
lows: Ingersoll-Rand Company, F. R. Al- 
mond Manufacturing Company, Pope 
Manufacturing Company, H. W. Johns- 
Manville Company, Yale & Towne Manu- 
facturing Company, John A. Roebling’s 
Sons Company, American Locomotive 


Company, General Electric Company, 
Patterson, Gottfried & Hunter, New York 
Edison Company, M. H. Treadwell Com- 
pany, Crocker-Wheeler Company, A. 8. 
Cameron Steam Pump Works, and Lid- 
gerwood Manufacturing Company. 

The meeting developed into an “ex- 
perience meeting” and many of the mem- 
bers told of their methods and results 
with printed matter and circular letters 
As usual at the monthly meetings, sev- 
eral new members were elected. 
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OUR PREDECESSORS. 
BY M. VON SCHLICHTING. 


The child is the father of the man, 
that is to say, where there has been no 
child with all his phvsical and intellect- 
ual imperfections, there can be no man, 
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whether he be a genius, a hero, an athlete 
or a saint. “Natura non facit saltus,” 
nor does natural history, of which elec- 
tricity is a branch. We are altogether too 
much inclined to flatter our contemporary 
self-conceitedness by claiming that we 
have brought about the stupendous 
achievements of modern electricity in a 
few decades and without having had any 
predecessors to speak of. We know some 
facts about Thales, Dr. Gilbert, Guericke, 
Franklin and others, but as a rule we do 
not care to look back bevond the vear 
1800 when Volta’s discovery created the 
basis of commercial electricity. Never- 
theless, the electrical literature of the 
eighteenth century is really interesting 
and noteworthy, and I now beg leave to 
demonstrate this by analyzing a treatise 
which Father Nollet, a fellow of the 
French Academy, published in 1754 under 
the title: “Recherches sur les causes par- 
ticulierés des phénomènes électriques.” 
Electricity. was the hobby of his age 
(as the vacuum had been that of the pre- 
ceding one). He savs: “Everybody now- 
adavs is busy investigating clectricity— 
everybody is experimenting with it—the 
great number of writers about electricity,” 
ete., and frequently refers to and dis- 
cusses the experiments and theories of 
scores of scientists of different countries. 
He defines electricity as the simul- 
taneous effluence and affluence of a fluid 
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matter which is extremely subtile, omni- 
present and inflammable by the shock of its 
own rays. (The inducing and induced 
charges of statie electricity and the sparks 
they produce when they join and balance 
each other.) He also the term 
“Celestial matter” (ether). As symptoms 
of electricity he mentions attraction and 
repulsion, a crawhng feeling and a faint 
draught on the skin in the proximity of 
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charged bodies, a smell like phosphorus, 
garlic or iron dissolving in nitrie acid, 
cones (plumes) of fiery ravs, bright sparks 
and their crackling, transmission to other 
conducting bodies, and ignition of com- 
bustible matters. He does not mention 
heat and chemical decomposition, nor the 
oscillatory character of static discharges, 

His standard apparatus were a glass 
rod rubbed with wood, and a ground re- 
turn friction machine, consisting of a 
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glass globe excited by pressing the hands 
against it, which he says is more elicie it 
than a cushion. His conductors were iron 
chains and bars, and his insulators s Ik 
cord and rosin pedestals. He also use| 
the electroscope, which he calls electro- 
meter, projecting the shades of diverging 
strips of leaf copper on a paper screen 
where he had traced a 
but he did not think much of this device. 

He gives the following formula for 
making an electric bell: Suspend a 
coarse needle between two small bells or 
glasses, keep one of them electrified and 
the needle will strike them alternately. 

He discovered the possibility of elece- 
tric lighting in the following manner: 
While discharging electricity into an ey- 
hausted glass bulb, he observed luminous 
the flames of 


cirevlar seale. 


radiations “resembling 
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“the most beautiful thing 
Which electricity has shown us so far,” 


blow torches.” 


and when he brought one of his fingers 
near the conducting iron rod, “the whole 
bull got filled with such a brilliant heht 
that all the objects in the dark room could 
be seen distinctiv.” Taking down the rod 
with the bulb, the phepomenon persisted 


. 


for over half an hour, “so that it seemed 
that I was carrving a glass lantern with a 
little candle burning in it.” This re- 
mark and these early experiments with 
partial vacuum tubes are almost start- 
ling, 

Having learned from Bose that under 
the influence of electricity, liquids would 
fow and flow continuously through nar- 
row and capi!hiry tubes, Nollet made a 
series of experiments to verify the fact 
and found out that the narrower the out- 
let, the more the flow was accelerated, a 
discovery on which Lord Kelvin’s svphon 
recorder is based. 


Nollet refers to cases of electricity hav- 


ing been transmitted through an iron 
chain 400 feet long, and inflammable 


FHoutds having been senited by a jet of 
electrified water over a distance of sixty 
feet. Many times the discharges of his 
apparatus were so strong that he got hurt 
or haq to stop his experiments; he also 
was able to clectrocute birds, as sparrows 
and doves, With damp weather, he savs, 
the output of electricity was small and the 
generating glass globe rag hot; on the 
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contrary and inversely, whenever the out- 
put was large, the globe remained cool, 
as, with dry weather, all the frictional 
heat was converted into electric pressure, 

He knew nothing about magnetoceleu- 
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tricity; as he experimented profusely with 
all kinds of liquids and solids, he hap- 
pened to electrify, during ten hours, load- 
stones and laminated artificial magnets of 
known force, but of course, this did not 
enable them afterwards to carry any more 
weight, as he says, “Alcohol and mercury 
thermometers, when exposed to a lasting 
shower of sparks, did not show any rise.” 

The introduction to the last chapter of 
this remarkable book reads exceedingly 
funny, as the author states in it that the 
public were getting tired of electricity, 
saving that it might be very interesting to 
scientists, but not to society, as it was of 
no practical use whatsoever. To refute 
this irreverential talk, Nollett proposed 
electricity for medical use. His careful 
experiments with cats, birds, plants and 
the human body had shown him that while 
being electrified, organic bodies (as com- 
posed of capillary tubes) lost much more 
weight by perspiration and evaporation 
than otherwise, and that this loss was even 
greater when they were made conductors 
of affluent electricity, t. e., placed near 
other conductors connected with the col- 
lecting chains; he also noticed incidentally 
that electricity favors the growth of vege- 
tation. 

Pursuing his ideas, he operated upon 
paralytic invalids, but, as he says, he never 
saw a full success and had to give up the 
treatment after six weeks because it was 
too painful to the invalids. For the same 
reason he questions the wonderful reports 
of certain Italian quacks who claimed to 
be able completely to cure paralysis, and 
besides offered to cure all kinds of dis- 
eases “while you wait” by electrifying 
sealed tubes containing drugs which they 
put in the hands of their victims. 

On the other hand, he refutes the fool- 
ish talk about the electric danger which 
came up already then and proves by 
proper testimony that the sudden death 
of a German professor by the name of 
Oppelmayer, which was commonly as- 
cribed to his habitual experimenting with 
electricity, was due to apoplexy. 

When static electricity was in flower, it 
did not and could not attempt to become 
an industry, because mechanics, chemistry, 
metallurgy and the spinning and weaving 
industries were lagging far behind, but it 
is only fair to recognize that our pre- 
decessors worked earnestly on the prob- 
lems of their time, made nice discoveries 
and had some pretty good ideas, since 
even electro-telegraphy was invented as 
early as 1774 when Lesage, of Geneva, 
proposed to transmit messages through a 
wire by charging it at one end and ob- 
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serving the divergence of two pith balls 
at the other end. 

Father Nollet lived from 1700 to 1770. 
Besides being one of the forty “im- 
mortal ones,” ag already stated, he was a 
corresponding member of the Royal So- 
ciety of London and of the Institute of 
Bologna. His books show that he was 
not only a distinguished scholar, an in- 
genious observer and a conscientious in- 
vestigator, but also an ardent lover of 
truth, modest, fair to his fellow scientists, 
courteous in polemics and possessed of a 
concise, crystalline and elegant style—in 
all a splendid specimen of French chival- 
ry on the eve of the great revolution. 
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Value of the Chicago Railway 
Companies’ Properties. 

A report has been submitted to the 
committee on local transportation of the 
Chicago city council by the traction valua- 
tion commission, consisting of Bion J. 
Arnold, Mortimer E. Cooley, A. B. du 
Pont. The report deals with the tangible 
and intangible properties of the Chicago 
City Railway Company and the Chicago 
Union Traction Company. The method 
of procedure is explained in detail. On 
account of the short time available for 
drawing up the report it seemed desirable 
to employ a staff of engineers already 
organized, and the Arnold Company was 
selected for this purpose. In addition, 
where special information was required, 
experts were employed to assist in the 
work and in making valuations. The local 
status of the ordinances is explained, in- 
cluding that referring to the paving ques- 
tion. The real estate was valued by 
Joseph Donnersberger, and his estimate 
then compared with the values set by the 
companies and a revision made where it 
seemed necessary. 

In computing the values of the physi- 


cal properties of the companies the usual 


practice of engineers and financiers in re- 
spect to percentages to be added to the 
various items of an estimate, so that the 
total may fairly represent the sum re- 
quired to be invested in order to bring 
the properties to an operative condition, 
has been followed. These percentages 
vary for the different items from five to 
fifteen per cent, and are set forth in de- 
tail in connection with the items them- 
selves. To the sum of these separate 
estimates a further percentage is added 
for legal expenses, for interest on the 
money expended during the construction 
period, for brokerage and for contin- 
gencies. These items vary considerably 
for different classes of construction, but 
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a conservative figure of ten per cent has 
been taken to cover them all. 

A number of tables are given in the 
report, which show the comparative valua- 
tions of the physical property of the two 
companies. These give three columns, one 
showing the cost to reproduce the sys- 
tem, the second the system’s present value, 
and the third the company’s estimate of 
its present value. The total for the Chi- 
cago City Railway Company for the items 
of track, electric power, distribution, car 
and car equipment, power plants, to's, 
office furniture, horses, wagons, etc., build- 
ings and miscellaneous structures, real es- 
tate and patent rights, is as follows: Cost 
to reproduce, $19,119,432; present value, 
$14,735,239; company’s estimate, $18,- 
300,122. Adding to these figures the 
items for supplies, legal expenses, etc., 
brings them to $21,604,759, $16,782,147 
and $18,805,122. Adding to these the 
items for paving raises them to $23,888,- 
585, $18,614,705 and $20,896,402. The 
items for the track, electric power, cars, 
ete., for the Chicago Union Traction Com- 
pany amount to $25,995,658 as the cost 


. to reproduce. The present value is given 


as $18,469,888; while the company’s esti- 
mate is $26,578,260. Adding the items 
for supplies, legal expenses, etc., raises the 
figures, respectively, to $29,131,616, $20,- 
853,269 and $29,835,931. Adding again 
the cost of paving raises the figures still 
further to $32,333,018, $23,362,746 and 
$32,873,683. In these estimates the cable 
properties are considered as operating 
systems. Tables are given also showing 
the modifications to be made when the 
cable systems are considered as part of 
electric system. 

To estimate the value of the franchises 
and intangible properties of the companies 
a good deal of difficulty was encountered, 
first in determining what are the exact 
legal rights of the companies in a given 
street; second, the difficulty in estimating 
the value of a line of street railway con- 
sisting of several parts, where each of 
these parts is operated under a different 
tenure; and third, the difficulty arising 
from the absence of exact information 
as to the receipts and expenditures 
on the several parts of a single line cov- 
ered by franchises of different lengths and 
character. The commission reached the 
conclusion that it is relatively unim- 
portant to determine whether a franchise 


upon a given street has expired or runs 


until the city purchases, because, in either 
event, the city purposes to provide for the 
purchase of the physical property con- 
stituting these lines. 

The method of valuing\the, franchises 
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which was finally adopted is based on the 
assumption that the gross earnings are in 
proportion to the car mileage on the dif- 
ferent parts of the system. This assump- 
tion, while not necessarily strictly accu- 
rate, must closely approximate the real 
conditions. In the matter of transfers 
it was assumed that these cancel one an- 
other. Each of the systems of the two 
companies is made up of a number of 
operating divisions or lines, and the fact 
that the passenger earnings for each of 
these lines is reported separately made 
it possible to start with them as units 
in estimating the franchise values. In 
order to have information in greater de- 
tail, which is necessary, supplementary 
reports of the companies were made use 
of, which show the divisions of the lines 
into routes and give the car mileage on 
the different routes. The Chicago City 
Railway system ig made up of twenty- 
three different lines, embracing 133 dif- 
ferent routes. The Union Traction svs- 
tem consists of seventy-six lines with 116 
routes. The operating expense of the 
different routes was estimated at seventy 
per cent of the gross earnings. This n- 
cludes taxes and maintenance, leaving a 
net income of thirty per cent of the gross 
earnings to be apportioned on a car mile- 
age basis for the different routes. T° en 
the capital investment to be supported by 
the net earnings was determined, and it 
was assumed that this should be support- 
ed at an interest rate of five per cent 
per annum. In determining the gross 
earnings for the unexpired years of thie 
franchise life it was assumed that the 
earnings increase in accordance with the 
law of increase laid down in the report 
made by Bion J. Arnold in 1902. It 
has been found that up to the present 
time the actual increase in receipts has 
conformed with this law. The last stèp 
was to find the present value of the final 
net earnings of future years after de- 
ducting the sum required to support the 
invested capital. 

Two other points were necessary to be 
considered in determining the value of 
the franchises. The first is that dealing 
with franchises of different dates on the 
same line of street; the second, that with 
reference to the traffic agreement between 
different companies with respect to the 
use of tracks. On the first point the 
commission felt that it was apart from 
the spirit of the investigation to consider 
that because a franchise on a particular 
section of a street had expired, the re- 
maining franchises on that street were 
therefore valueless, on the ground that 
the city could order the company to cease 
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operation on the expired portion. Also, 
the contention of the companies, that 
these remaining franchises would still be 
valuable, since they could continue busi- 
ness by rerouting their cars over strects 
on which franchises remained in force, is 
believed to be untenable. The entire ques- 
tion, however, is set aside on the assump- 
tion that the value of any particular por- 
tion of the street remains the same 
whether the ownership lies in one party 
or another, so long as the svstem is con- 
sidered as an entirety. The matter of 
dealing with the traffic agreements be- 
tween the two companies was disposed of 
by the receipt of reports from the Con- 
solidated Traction Company, from which 
it was possible to deduce the earnings of 
this company’s cars on the Union Trac- 
tion Company’s tracks, and also the Union 
company’s cars on the Consolidated Trac- 
tion Company’s tracks. These investiga- 
tions enabled a table to be prepared show- 
ing the value of the franchises, assum- 
ing that the city purchases them in 
twelve, eighteen, twenty-four or thirty- 
six months, which can be done legally. 
Assuming the eighteen-month period, the 
franchises of the Chicago City Railway 
Company are valued at $3,754,363, and 
those of the Chicago Union Traction 
Company at $5,262,688. Adding these 
to the values found for the physical prop- 
erty by the commission gives the total 
value for the Chicago City Railway Com- 
pany’s property, without paving, as 
20,536,510. With paving the figures be- 
come $23,369,068. The total for the Chi- 
cago Union Traction Company’s property 
is $26,116,237, without paving, and 
$28,625,714 with paving. The total value 
for the properties of both companies with- 
out paving is $46,652,747. With paving 
it is $50,994,782. 

A number of appendices are added to 
the report. These include legal opinions 
regarding the valuation of the physical 
properties and of the franchises. 

aera EA 


Illuminating Engineering 
Society. 

The council of the Hluminating Engi- 
neering Society has announced the fol- 
lowing nominations to be voted on at the 
annual election, January 14, 1907: 

Members’ nominees: President, Dr. 
Clayton H. Sharp; vice-president, Dr. 
Louis Bell; managers, F. N. Olcott, E. 
L. Elliott; secretary, Dr. A. H. Elliott; 
treasurer, V. R. Lansingh. 

Council nominees: President, Dr. Clay- 
ton H. Sharp; vice-president, Dr. Louis 
Bell; managers, E. L. Elliott, J. E. Wood- 
well; secretary, V. R. Lansingh; treas- 
urer, Dr. A. H. Elliott. 
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AMONG THE PLATINUM DEPOSITS OF 
THE URAL RANGE. 

REMINISCENCES OF PLATINUM- 
REGION JOURNEYINGS. 


CG 


SOME 


e 


BY L. LODIAN. 


The issue of April 16, ’03, of the 
ErLectTRIcaL Review (p. 594-6) con- 
tained an interesting photograph of the 
historic continent-demarking monument 
in the central Ural range on one side of 
which is marked Asia, and on the other 
side Europa. It is within a few versti 
of its site that the tourist happens upon 
one of the minor platinum and gold-pro- 
ducing regions of the Urals, at the mining 
settlement of Miaç (pronounced Miaz). 
This—and one other—are the only two 
platinum-yielding sources in the central 
Urals. And even at that, the platinum 
is a secondary object, it being found with 
the gold which is the principal output of 
the two exploiting companies—in natu- 
rally sparse quantities, ’tis true, but suffi- 
cient “to make a note of” in the com- 
panies’ dividends. 


THE NORTH URAL PLATINUM FIELDS. 

For visiting the real platinum-produc- 
ing sections of the Urals you have to pro- 
ceed on a tortuous journey to the north, 
via (if traveling through Chelabinçk) the 
laboratory and assay town of Ekaterin- 
burg—a sleepy-hollow sort of a ropod 
(ville). My furthest points north were 
along the route of the Ekaterinburg-Perm 
Railroad—still remote from the platinum 
districts—and no motive existed at the 
time for visiting them. ‘To the man of 
platinum, such a journey is “worth while,” 
especially if with a view of seeking means 
to cheapen the metal or increasing the 
production; but personally, haviug no 
platinum business in hand, a trip to the 
ancient ruins of the long-extinct tatar city 
of Cibip (pronounced Cibir), in the 
Ekaterinburg-Tiomen region, was deemed 
far more interesting. That historic, 
crumbling ruin you gaze upon to-day 
(all that remains of an Asiatic power’s 
northern splendor of former ages), gave 
its name to the vast portion of the earth’s 
surface we know to-day as “Siberia” 
(Russ. Cibipia). 

VISIT TO THE CENTRAL-URAL GOLD AND 
PLATINUM DEPOSITS. 

At Chelabinek the mediko Kynaef was 
to pay his weekly visit to the mines of 
the gold company, some fifteen versti dis- 
tant. I had been visiting his house; and 
as the carriage hire was the same for two 
persons as for one, he inyited me to;“come 
along.” >Moreoyer,, he -was)ennui-ing of 
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his many lone weekly visits to the bare 


mining region. 

From Chelabingk, the route is over poor 
unmade earth roads which are either all 
dust in dry weather or all mud in wet. 
The traveling is only elean when the land 
is under winter’s frozen-snow grip; but, 
then, the trip in twenty below zero is any- 
thing but pleasant. If there has been 
a scanty winter snowfall, rendering sledges 
impracticable, the dry, cold wind soon 
desiccates and explodes the frozen earth 
particles in the caked ruts on the roads, 
and the blinding dust is as penetrating 
and more uncomfortable than were the 
writer’s experiences of the sandstorms of 
Australia, the sirokos of tropical America, 
or the pamperos of Argentina. 

* * * * 


This is the comparatively flat mesa or 
platô region of the Cibirian versant of the 
Urals, and it has been an early victim 
of deforestation, consequent on the ad- 
vent of the railroad—giving the country- 
side a tristy appearance. The traveling in 
this April weather of road-clods was lumpy 
and difficult, but in two hours we were 
at the mines, and the mediko went through 
his usual weekly list of cases. There is 
a small ward set apart for this. Some are 
accident cases, caused by explosions or 
falls of material, but more often the cases 
are the results of the miners’ own vices. 
So the railroad mediko has to come over 
weekly, at the expense of the company— 
for there is no local physician. He is 
not supposed to be doing this outside work 
at all, but is—being a government em- 
ployé—supposed to confine his efforts en- 
tirely to the railroad medical service. How- 
ever, he thus “on the quiet” adds to his 
slender monthly official salary. of 100 
roubles (having the purchasing power of 
about forty dollars United States cur- 
rency). It must be admitted that $10 a 
week is poor pay for a diplomaed physician. 
In fact the state winks at its own regula- 
tion restricting the medikos strictly to 
official work: for did they not earn a lit- 
tle more by outside work (accouchements, 
and the like) they would be induced to 
resign their positions, on the very natural 


plea that they were unable to live on the 


official stipend. 
x * * * 

Afier leaving his written instructions 
for a week ahead with the felchep (aid) 
—usually an unfortunate pharmacist em- 
ployed permanently as a mining factotum 
—we went through the mines. Al] the 
surface pay-gravel had been worked out 
long ago, yet here and there we saw out- 
siders (poor mujiks of the region) going 
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over the refuse heaps again “on their own 
hook.” They would be in “partnerships” 
of a couple, one working a primitive 
hand-made water-sluice, and the other 
shoveling up and dumping in the gravel. 
This they do in hourly and bi-hourly turns. 
They pay nothing to the company for the 
“privilege,” but are tolerated in a neigh- 
borly way. But the “privilege,” I was 
informed, brings them in little more than 
fifty to seventy kopeks per diem per man 
—just enough to live on. Probably they 
are the poorest paid “workers” of the 
precious metals on earth. 

The mines reach to depths of 150 to 
200 feet in the solid rock. There are no 
steam passenger hoists, and we had to 
descend by vertical wood ladders attached 
to the bare walls. The débris is brought 
up by laborers in ore-baskets and dumped 
into the noisy crushers in the shed at the 
surface. ‘These are steam-operated, and 
there is also a rather elaborate arc-light- 
ing plant permitting of working at nights 
uninterruptedly throughout the year; the 
director’s house and offices have direct- 
current lighting, too; yet the miners be- 
low have to shift along with candles and 
the dirty smoky lard-oil hat-lamps. The 


number of workers in this mine is about ° 


300, many of them only receiving forty 
kopeks in wages per day. 

PLATINUM TERMED “WHITE GOLD.” 

“The gold and platinum occur in the 
material which has been worked by the 
present operators in the field, in a ratio 
of five parts to one.” The miners popularly 
call the platinum belt zoloto (white gold). 
“In physical form neither the platinum nor 
gold presents peculiarities. The scales and 
granules in which these minerals occur 
can not be said to be ‘coarse.’ The value 
of the whole deposit in the precious metals 
will not exceed forty cents to the cubic 
yard.” i 

There are only two metals of higher 
specific gravity than platinum (21.48)— 
osmium, 22.477; and iridium, 22.38. The 


= melting point of platinum is 1,779 degrees 


centigrade. Osmium has never been 
melted. 
HISTORICAL.—PLATINUM 
' AWAY AS WORTHLESS. 
Platinum was first found in the present 
republic of Colombia (then a part of the 
Spanish boundless domains), about the 
vear 1735. “Not knowing its utility, it was 
thrown into the sea, so that it should not 
be used to adulterate silver.” (Diccionario 
Hispano-Americano, vol. xv., p. 758). It 
was named platina (“inferior silver”). 
Besides having it thrown away into the 
sea, the Spanish government enacted a law 
forbidding it to be exported in any form 


ONCE THROWN 
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from tropical America to Europe, as its 
weight had already been seized upon by 
some false-moneyers (coiners) in Bar- 
celona and Madrid, to put spurious “gold” 
coin in circulation. While silver and cop- 
per, if used in base gold coin, would betray 
themselves by their weight alone, an al- 
loy of platinum and copper, covered with 
a thin coating of gold, would not only 
deceive the eye, but also the most sensitive 
touch. 

The celebrated metric bar serving as an 
international measure, preserved at Paris, 
is of platinum, with ten per cent alloy 
of iridium. | 
SOME CURIOSITIES OF PLATINUM.— 

PLATINUM IN THE SUN AND AMONG 
THE EGYPTIANS. 

Almost every country under the sun 
claims to have made a discovery of plati- 
num at some time or other—even to coun- 
ty Wicklow, Ireland; but, even if it was 
the genuine article the amount was in- 
variably so minute as to be worthless 
commercially. The ancient Egyptians had 
platinum among their metals, “yet knew it 
not” (American Antiquarian, vol. xxv, p. 
114); while Old Sol is reported to be 
fairly rich in platinum.? 

MEAGRE PLATINUM OUTPUT OF THE WORLD. 

All the platinum that has ever been 
produced from all countries of the globe, 
since the first discovery of the metal, 
would barely exceed 100 tons of the fine 
metal. You could put it all, in a single 
block, in a room of ten metres cube. 

The largest nugget of platinum ever 
found weighed nine and one-half kilos— 
about twenty pounds. 

Never in its history was there so great 
a demand for platinum as to-day, yet, with 
the mining world keenly alive to its im- 
portance, with its double-the-price-of- 
gold present-day incentive, with experts 
searching for it here and there the world 
oer, and mine-owners urging the output 
“to the limit,” still the annual platinum 
“crop”? of the globe barely touches half- 
a-dozen tons. | 

* x * * 


_ Three decades ago the value of platinum 
was two dollars per ounce. To-day it is 
above thirty-two dollars. “The product of 
platinum from the entire Ural range has 
never in a single year greatly exceeded 


$2,000,000 in value—the largest product 


by weight having been, in 1893, something 
under six tons.” 

Platinum also occurs in small quantities 
in the gold quartz of the Beresof gold 
mines, northern Urals. It is believed that 
some of the gold-mine proprietors realize 


1 “ On the discovery of platinum in the Sun,” —A meri- 
can Journal of Science, vol. xxxiv, pages 451-6. 
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more per ratio out of the accident of 

platinum being found with their gold than 

do the platinum owners who work ex- 

clusively for that metal, yet find no gold 

in their pannings. 

WRETCHED WORKING CONDITIONS OF THE 
PLATINUM LABORERS. 

In the northern Urals, whence the 
world gets its platinum (other countries 
being almost a negligible factor in the 
supply), we see the workers of the high- 
est-priced commercially-used metal of the 
globe the most miserably paid. They 
average about one rouble per diem of a 
dozen hours, and its spending power is 
about equal to fifty cents American. This 
enables them to just live on a monoto- 
nous fare of black bread, potatoes, and 
poor exhausted tea. In season they get 
some fish, and occasionally meat. Then 
thev have to work in a pesty summer 
climate of mosquitoes; of the three-cor- 
nered black flies whose sudden pricking 
sting will puff up the part affected to a 
disquieting extent; they are fond of attack- 
ing the eyelids, and the result is, despite 
all instantly available and applied reljefs, 
you get a two-day-lasting, closed, puffed- 
out, blue-black eye as if you had passed 
through a serious pugilistic “mill.” Then 
there is another curious and exceedingly 
dangerous fly which sometimes deposits its 
eggs in the nose of a sleeper, and these 
in a couple of hours develop into a mass 
of tiny, writhing maggots which bore into 
the cartilages, causing excruciating suf- 
fering and delirium. Recovery is rare. 
The native remedy, if promptly applied, 
is the simplest, and sometimes succeeds. 
It is to snuff into the nostrils small quan- 
tities of capsicum (red pepper), to kill 
the maggots. The Russians aptly call this 
“cheating hell by applying hell.” 

These platinum miners have no organ- 
ization or union for bettering their lot. 
They are at the mercy of the mine-owner 
and his paper roubles. Even the native 
Russian laborer is so poorly paid by the 
wealthy platinum mine-owner, that he will 
often abandon the mine in disgust, and 
the owner is forced to import tatar boy 
labor from the southern steppes—paying 
them about half a rouble per diem (equal 
to thirty cents). 

A RUSSIAN PLATINUM “TRUST.” 

The Russian Urals supply ninety-five 
per cent of the world’s platinum, and its 
production is in the hands of half-a-dozen 
concerns. It has been so for nearly a cen- 
tury. Without knowing even the meaning 
of the word “trust,” these parties, by 
their very fewness, can always easily reach 
an “understanding.” The Russian gov- 
ernment watches very closely the produc- 
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tion of platinum—knows to a shave the 
annual production, and how the world is 


_ dependent on the Urals for its main sup- 


ply; and is not slow to take advantage of 
this fact, and in turn have an “under- 
standing” with the few mine-owners. The 
increase in price in platinum is one of Rus- 
sia’s little helps to “recuperafe” after the 
late disastrous war. Japan did exactly 
the same thing with camphor. Knowing 
the world must have the Formosa article, 
the price has more than trebled during 
the past decade. 
MONEY MADE OF PLATINUM. 

At one time, Russia had on hand such 
a stock of platinum that the question was 
what to do with it. It was a veritable 
“drug on the market.” Finally, after 
years of “chewing the cud” over the plati- 
num glut, the government hit upon the 
idea of using it as money. For seventeen 
years—from 1828 to 1845—the Peters- 
burg national mint issued millions of 
francs’ worth of money of fine platinum. 
The pieces were of three, six and twelve 
roubles. Altogether the equivalent of a 
couple of million dollars’ worth of plati- 
num money was issued. Many specimens 
of these are still to be seen in collections 
at Petersburg. 

Then the end ‘came to platinum as a 
money-metal. To translate textually from 
a Russian source the motive for its dis- 
continuance: 

“The essential quality of a monctary 
metal is its power to pass almost without 
expense from the form of the lingot to 
that of money, and vice versa. A lingot 
of gold duly refined can be moneyed, and 
the money thus obtained be recast in 
lingot, without the total expense of this 
double operation (coining and remelting) 
exceeding one-half per cent of the value 
of the fine metal. For platinum—very 
difficult to work—the expense of the dou- 
ble operation would be relatively enor- 
mous.” | 
ABOUT A MILLION DOLLARS’ WORTH OF 

PLATINUM MONEY STILL 
USELESSLY HOARDED. 

What became of the platinum-money 
millions? Although officially withdrawn 
from circulation over half-a-century ago, 
it is estimated that less than a million 
dollars’ worth has been received back into 
the national treasury, or otherwise heard 
of, during all the period elapsed. The 
other million or more is slummed away 
here and there among the stocking-hoard- 
ings of the Russian mujiks, in remote 
villages where little is heard of the out- 
side world. These hoardings will go from 
father to son. If they find they can not 
pass them at the nearest market towns 
they simply take them back home, and 
throw them into the savings-pot or stock- 


cent. 
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ing. The average Russian peasant is so 
dense and so removed from any sources of 
information, that he will hoard paper 
roubles for years after they have been 
officially called in, and after notices there- 
of have been published in the official 
gazettes throughout the land. Of course 
he can not read, and probably knows no- 
body who does; so he one day learns 
(years after the currency is obsolete) at 
the distant bazar that his hoarding is 
valueless as Jeff Davis's scrip. Naturally 
discontent ensues, and the result is often 
one of those minor peasant insurrections 
incomprehensible to foreign nations. 

However, in that hoarded platinum 
money there is a million dollars’ worth 
of platinum-fine assured “in sight” to 
those who care to hunt for it. The ques- 
tion is—how to find it. It would mean 
a journey of a couple of years from vil- 
lage to village; a knowledge of tact, and 
of the Russian language, so eminently 
requisite when inquiring into such a sensi- 
tive subject as a mujik’s hoardings; yet 
the results, if successful, would be munifi- 
The unenlightened peasants would 
be glad to exchange their platinum pieces 
for modern coin—probably be pleased 
enough to get half their face-value even. 

PLATINUM IN COAL. 

The Ural range may some day have a 
formidable platinum competitor in Aus- 
tralia. Platinum bulletin 193 of the U.S. 
Geological Survey (Washington, 1902), 
contains the ensuing brief mention: 

“An extraordinary case has been re- 
corded of the presence of the metals of 
the platinum group in the ash of certain 
Australian coals (location not mentioned), 
along with vanadium. The coal, as 
analyzed by Messrs. Thirkell & Company, 
of London, yielded the following: 


CATON! 4.4200 veseacanteeere io 65.2 
Hydrogen si dakoeu swe n eee xs 4.6 
ORV OD 1554 aki we ek he es 21.8 
NILTORED: ..ssssesessoesosesoe 1.9 
Sulphur’ «sists s0 sucess ewes 3.8 
Water at 100 centigrade......... 0.7 
AS xe cured ewes isa ees 1. 
Total sorin aan a aE 99.7 


“The ash yielded the results under No. 
1. No. 2 is a second sample. 


No. 1, No. 2. 
Vanadium siscontsiuss ese ce 20.1 2.90 
Platinum metals ........... 3.6 0.23 
Oxygen with above ........ 44.0 5.10 
Sandy and earthy matters... 27.3 91.77 


Eee ree 100.0 100.00 


“This means in the original coal a lit- 
tle over 144 trov ounces of vanadium, 
and twenty and two-third ounces of the 
platinum metals per long ton of coal 
(seventeen and four-fifths ounces of plati- 
num per short ton), and makes the richest 
crude platinum ore yet assaved. No. 2 
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is an analysis of the ash of the coal in 
bulk. It implies only an eighth as much 
vanadium and a fifteenth as much of the 
platinum metals per ton of coal, if the 
ash were the same percentage of the coal 
as before; but its percentage is not given 
in the citation. The amounts of vanadium 
and platinum which are given in thé 
citation are over 146 ounces of vanadium 
and more than eleven ounces of the plati- 
num metals per ton of coal, which, if 
correct, would imply a high-ash coal.” 

Now, the writer was years ago person- 
ally familiar with the Australian coal 
regions during tours in the Antipodes, but 
never heard of the platinum possibilities 
of the coals thereof. The information is 
given for what it is worth: there it is, 
officially quoted in and carrying the weight 
of a government-printed publication. The 
only Thirkell firm—an unusual name—in 
the London post-office directory for 1906 
has an address at 35 Old-Change (cable 
address “Travestis”), to whom platinum 
inquirers might refer for further data. 
Owing to the skyward tendency of plati- 
num, it is “devoutly to be hoped” at least 
that the Thirkell assay may not prove 
a “travesty” on platinum. 

THE LITERATURE OF PLATINUM. 

The literature of platinum—mostly of 
a fragmentary nature—is already fairly 
extensive. It first began to appear about 
a century ago; and the best general survey 
of the subject, covering all nations, is 
probably Bulletin 193 of the U. S. Geologi- 
cal Survey (platinum), by J. F. Kemp; 
100 pp., colored plates, Washington, 1902. 
To that, and a few others (scattering), 
I acknowledge my indebtedness for some 
data herein quoted. The object of the 


present paper has been to tell, if possible, 
something new about platinum, its work- 
ing, increased price, and prospects of 
other sources of supply, together with 
some of its curious features and applica- 


tions. 
— 0M 


The Telephone in New York 
City. 

During the past twelve years the growth 
of the telephone business in New York 
and vicinity has been phenomenal. In 
1894 there were only about 10,000 tele- 
phone subscribers in the old city of New 
York. During the vear just closed the 
net gain in the entire territory of the 
two companies, which, generally speak- 
ing, embraces a radius of thirty-five 


miles from City Hall, was 67,000 -tele-" 


phones—nearly 200 a day—a gain in one 
vear of more telephones than there are 
in many of the largest cities in the world. 

Some idea of the stupendous nature of 
the New York telephone system may be 
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gained from the following 
which are approximately correct, for 
January 1, 1907: number of telephones 
in service and under contract in combined 
territories of New York Telephone Com- 
pany and the New York & New Jersey 
Telephone Company, 389,000; number 
of buildings owned and occupied by tele- 
phone companies, sixty; number of new 
buildings in course of construction, six; 
number of square feet of office space 
occupied by telephone companies, 1,094,- 
500; number of central offices, 182; 
total number of employés, 17,000; aver- 
ave number of people per telephone, four- 
teen. 

It is stated that this remarkable de- 
velopment which has been going on for 
the past five vears, and has reached its 
greatest height during 1906, has been 
brought about: 

First—On account of the convenience 
of the service, which has become a neces- 
sity in business and social affairs. 

Second—Through the introduction of 
the “message rate plan” of charging for 
telephone service, which makes the mes- 
sage the basis of charge and brings tele- 
phone service within the means of the 
small user. l 

Third—By the standardization of tele- 
phone equipment and operating methods. 

Fourth—The general appreciation of the 
ever-increasing value of the service itself ; 
the fact that every new subscriber added 
to the system increases the scope of the 
service of all. 

Fifth—The energetic methods pursued 
by the companies through their sales and 
pubheity departments. 

The companies state that of the total 
number of new telephones gained, the 
proportion installed in residences dur- 
ing the vear has been very large. This 
is an indication of the more universal 
appreciation of the household value of 
telephone service. 

In New York city during the year six 
new exchanges have been established, Rec- 
tor, Tremont, Worth, Beekman, Stuyve- 
sant and Audubon. The first two ex- 
changes are now installed in new offices. 
New quarters for the last four exchanges 
are nearing completion, and will be 
ready for occupancy shortly after the 
first of the year. In addition, the Colum- 
bus and Seventy-ninth street exchanges 
have been enlarged. Not only in the 
heart of New York city, but throughout 
the territory, new exchanges are being 
constantly established in order to handle 
the increasing business. 

An interesting fact in connection with 
this stupendous growth is that the en- 
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gineering department of the companies 
had already foreseen this development, 
and had prepared their plans accordingly, 
thereby making it possible to take on 
this huge volume of new business with- 
out lessening the etliciency of the service. 
Extra underground cable facilities and 
central office stations were planned and 
constructed, and in the various depart- 
ments schools of instruction have been 
installed where a large corps of future 
employés are in course of training, it 
being the policy of the companies to keep 
in this way three or four months ahead 
of the demand as regards labor. 

A feature of the telephone companies’ 
work, which has received much com- 
mendation abroad, and which has un- 
doubtedly contributed largely to the eff- 
ciency of the service, is the welfare work 
done among the companies’ employés. 
This may be classed under three headings, 
hygienic and social betterments; finan- 
cial betterments and educational better- 
ments. 

With regard to the first, it may he 
stated that all the operating and work- 
rooms are large, airy and well ventilated 
and scrupulously clean. In every exchange 
each operator is provided with a sanitary 
wire-netting locker for her clothing. 
The exchanges are equipped with lunch 
rooms, where tea, coffee, etc., are fur- 
nished by the companies free of charge. 
There are also well-appointed sitting 
rooms, in which the current magazines 
and newspapers are on file. Special at- 
tention is given to the sick bays and lava- 
tories, which are under the charge of 
matrons. 

Financial betterments are along the 
line of providing faithful employés with 
steadv work and good pay, with liberal 
treatment of cases of sickness, accident 
and death. 

The educational betterments include 
schools which are maintained in the va- 
rious departments to teach the begin- 
ners both the theory and practice of the 
work which they will do, in order that 
they may become more proficient in their 
duties. 

The New York Telephone Company 
was recently awarded a silver medal at 
the International Exposition of Social 
Service, at Milan, for its pictorial ex- 
hibit, demonstrating the welfare work 
done in New York city. 

a ne 

Exports of copper for the first eleven 
months of 1905 were 221,705 tons, and 
for the first eleven months of 1904 
amounted to 227,888 tons.—Copper Gos- 
sip. 
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American Institute of Elec- 
trical Engineers. 


The 212th mecting of the American 
Institute of Electrical Engineers was held 
at the Edison Auditorium, New York 
city, Friday evening, December 28. Presi- 
dent Sheldon called the meeting to order 
and spoke briefly of the work of the com- 
mittee for the increase of membership. 
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thought of as two pistons placed at oppo- 
site sides of the pipe circuit, the oscil- 
lations of one being followed by those 
of the other. With such a system sud- 
den disturbances will set up impulses or 
waves which cause an increase of press- 
ure wherever their free transmission is 
retarded. These disturbances are analo- 
gous to lightning discharges. Increase 
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Fia. 1.—CuRVE SHowinG DISTRIBUTION OF STATIC DISTURBANCES ON Various PORTIONS OF 


TRANSFORMER UNDER VARIOUS 


CONDITIONS OF PROTECTION. 


CURVE A UNPROTECTED; 


CurvE B, Cort or 0.0165 HENRY ; CURVE C, Cor. or 0 1764 Henry. 


The secretary stated that an invita- 
tion had been received to attend a meet- 
ing of the American Society of Mechanical 
Engineers at the Engineers’ Building, 33 
West Thirty-ninth street, New York city, 
on January 8, to hear an address by 
Frederick P. Fish, president of the Ameri- 
can Telephone and Telegraph Company, 


in pressure, if not relieved in some way, 
may damage the apparatus. If loose, 


heavy pistons be placed in the pipe-line, 
so that the surge of fluid encounters them 
before reaching the apparatus, thev will 
absorb more or less of the shock and thus 
protect to an equal extent the apparatus 
bevond it. 


Such a piston may be com- 
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Fic. 2.—Curve Snowinco Per Cent oF Static SURGE not REFLECTED BY CHOKR COILS OF 
Various INDUCTANCES. 


on “The Ethics of Trade Secrets in Re- 
lation to the Patent System.” 

The paper of the evening was presented 
by R. P. Jackson, and entitled, “Recent 
Investigation of Lightning Protective 
Apparatus.” Mr. Jackson introduced the 
subject by likening an electric transmis- 
sion system to a continuous pipe-line filled 
with a heavy, elastic fluid. The generat- 
ing and utilizing apparatus may be 


pared with a choking-coil in an electric 
system. If the pipe-line be provided 
with vents containing plugs which are 
driven out by an excess pressure, this de- 
vice corresponds closely to the air-gap 
lightning arrester, which resists the flow 
of current under normal pressure, but 
gives wav, offering a path of low resist- 
ance when subjected to excessive press- 
ures. The author shows how this me- 
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chanical arrangement affects the distri- 
bution of pressures within the fluid, and 
then discusses the similar effect of high- 
tension stresses in an electric system. 

Fig. 1 shows how these stresses are dis- 
tributed in a transformer winding. A 
30,000-volt transformer winding of 2,000 
turns had leads brought out every 200 
turns. It was arranged to have a con- 
denser of 0.1 microfarad, charged to about 
50,000 volts, discharge into and through 
this transformer. Spark-gaps were placed 
between adjacent leads, in each case span- 
ning 200 turns. Curve A shows the rise 
in pressure across each section when un- 
protected. Curve B shows the result when 
a choke-coil of 0.0165 henry is placed in 
the lead. Curve C indicates the flattening 
effect on the potential distortions within 
the transformer when a choke-coil of 
0.1764 henry is used. 

It would appear that in an unprotected 
transformer, the first turns take the 
greater part of the strain and they also 
act as a choke-coil to the rest of the trans- 
former. The reduction in stress across 
the first ten per cent of the windings by 
the use of the external inductance is very 
obvious. 

Fig. 2 shows the result on the first 
ten per cent of the windings where various 
inductances from zero to 0.07 henry are 
used. With no choke-coil, the stress ap- 
pearing across the leads 1 and 2 is taken 
at 100 per cent. With the different choke- 
coils the lower values indicate the per cent 
that may still be said to pass through the 
choke-coils and appear as stresses across 
the first 200 turns of the transformer 
windings. 

A flatter wave-front would, of course, 
tend to make Curve A, Fig. 1, approach 
Curve C and the curve of Fig. 2 would 
have a lower maximum, but would proba- 
bly take the same shape; that is, the 
same coil would permit the same per cent 
of the maximum rise in the transformer, 
independent of the wave-front. 

A transformer of different design would 
also probably give a similar curve, except 
that for the same surge a different pro- 
portion of the windings would be required 
to give the same rise in pressure. In other 
words, it does not appear to be a certain 
per cent of the transformer winding that 
receives the shock; but, it is more prob- 
able that the first inductance encountered 
by the surge receives the stress to a cer- 
tain depth measured from the end of the 
winding which first receives the blow. If 
external inductance is inserted, the 
amount of the stress taken up by it will 
depend on its amount, all values con- 
sidered independently of¢the iron. There- 


16 


fore a transformer of a very few turns 
would naturally have such an impact 
stress distributed over most of its wind- 
ings, while one of many turns is only en- 
dangered in the first small per cent of its 
windings. As the inductance of any coil 
is, in general, proportional to the product 
of the mean turn and the square of the 
number of turns, it follows that the larger 
a transformer is, the better is its inherent 
insulation against the impact stresses. 

In a general way the curve of Fig. 2 
is borne out by results from coils in use. 
Coils of low inductance have in some cases 
permitted sufficient disturbance to pene- 
trate as to damage the transformers, 
while the better type of oil-insulated coils 
have been such good reflectors that the 
only difficulty has been in maintaining the 
insulation of the coil itself against the 
banking up of potential across it. 

A reasonable deduction from Fig. 2 is 
that coils of very low inductance are 
practically useless; while for coils of in- 
ductance greater than 0.06 henry the pro- 
tection increases very little with the in- 
crease of inductance in the coil. 

Moreover, with increase of inductance 
in the choke-coil we encounter another 
difficulty. These inductances, of course, 
produce a drop in voltage.. The electro- 
motive force across the terminals of a 
coil is proportional to the current+in that 
coil, but approximately ninety degrees out 
of phase with the current. Hence when 
the power-factor of the load is nearly 
unity the resulting drop in voltage is rela- 
tively very small. If the power-factor of 
the circuit is low, however, the elec- 
tromotive force across the choke-coil 
comes more into phase with the im- 
pressed voltage and becomes of con- 
sequence. From 0.002 to 0.025 henry is 
the useful range of values from the point 
of view of protection.’ 

It appears impossible to obtain much 
choke-coil protection for sixty-cycle cir- 
cuits of low voltage and power-factor and 
large currents on account of the prohibi- 
tive drop. In all other cases shown a 
suitable inductance may be inserted with 
a permissible drop. For higher voltages, 
the per cent drop will be negligible. Also 
if the power-factor of the load is near 
unity, even such inductances as have been 
indicated as desirable will not cause an ap- 
preciable drop. In most circuits, a well- 
insulated coil of considerable inductance 
is of undoubted service. 

From consideration of Fig. 1 it would 
apparently be possible to insulate a trans- 
choke coil without iron is to multiply the square of the 


number of turns by the length of the mean turn in 


inches and divide the product by 10". This gives ap- 


proximately the inductance in henrys. 
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former so as to protect it against the 
probable surges but it would make a dif- 
ficult and expensive design at best and 
under commercial conditions when vari- 
ous loops are required and perhaps also 
series and parallel operation of coils for 
full and half voltage such insulation 
would be impracticable. 

Returning to the mechanical analogy, 
it may be noted that the lightning-arrester 
is of the nature of a relief valve, which 
when a rise of pressure occurs at the 


point at which it is placed should permit — 


the escape of a sufficient amount of the 
elastic fluid to limit the rise of pressure. 

Assume that a potential wave of irregu- 
lar contour is approaching a transformer 
protected by a vent or lightning-arrester. 
Assume some part of this wave to have a 
value of 100,000 volts. If the electrostatic 
capacity of the conductor to ground is 
taken as 0.0135 microfarad per mile, 
which is approximately correct for the 
ordinary transmission line, there will be 
a charge of 0.00135 coulombs per mile. 
If this charge is arriving at the rate of 
186,000 miles per second! there are 251 
coulombs per second or 251 amperes to 
be disposed of. Dividing 100,000 by 250 
gives 400, which if true resistance would 
Just let this surge escape without reflec- 
tion if used as a series resistance to the 
vent or arrester. If the potential of the 
incoming surge is higher or lower the 
charge per mile becomes correspondingly 
higher or lower, and this critical value of 
resistance would remain the same. If 
there were some kind of recording meter 
capable of operating under such condi- 
tions, placed where the vent is connected, 
it would leave a record of the potential of 
the arriving charge, or to some degree 
the contour of the wave or surge. If.a 
resistance greater than the critical value is 
used there will be a partial rise and reflec- 
tion and a partial escape; but if the re- 
sistance is of less value the surge of po- 
tential striking the transformer windings 
will be similar to the contour of the in- 
coming wave but of lower value. If, in 
the extreme case, there is no resistance, 
the charge will escape as rapidly as it 
arrives. In the case of the pipe and elastic 
fluid of the analogy, if the vent is too 
large the inertia of the moving fluid might 
not a fixed value, but depends on the distributed oa 


pacity, the resistance, and inductance of the Ime. This 
rate of propagation is given by the expression, 


(Bedell and Crehore) 
Page No. 159, 


\ = 
c{VR?+L*0? Lo} 
which gives the rate of propagation in miles per second, 
if C, R, and L are given in farads. ohms. and henrys per 
mile. It may be found from this expression that for all 
sizes of copper down to No. 6, which is about two ohms 

r mile, and for all frequencies down to 150 cycles per 
second, the rate of propagation is not reduced more 
than ten per cent from the maximum. 


Vol. 50—No. 1 


produce a partial vacuum with a result- 
ing return flow or oscillation. This may, 
of course, also occur with the electric dis- 
charge, but it is possible that the inevi- 
table resistance of the ground connection 
will limit any such effect. 

From the above considerations it ap- 
pears that the series resistance of an ar- 
rester should be very low and not greater 
than 400 ohms in any case, if the arrester 
is properly to serve its purpose. The rea- 
soning and calculation given is perhaps a 
rough way of reaching the result, but it 
is on the whole not far from the truth, 
and it is in accord with the writer’s ex- 
perience. No exact formula can, of 
course, be applied absolutely to such ir- 
regular phenomena, but if the general 
assumptions are correct the result forms 
a guide sufficient to enable us to recognize 
and dispense with useless devices. 

Having disposed of the series resistance 
from one consideration it is found, how- 
ever, that no arrester with a reasonable 
gap will disrupt its dvnamic are if the 
circuit is carrying power from generators 
of large capacity unless the power current 
is limited in some way. 

By the use of multigaps of non-arcing 
metal of such number that a rise of 300 
per cent will just break over, and then 
adding an equal number of gaps shunted 
by resistance, an arrester may be made 
which on moderate power will disrupt its 
arc without the use of series resistance; 
but if the gaps are limited to such a num- 
ber as to break over with a potential of 
from 150 to 200 per cent of normal and 
there is no limiting resistance, the ar- 
rester will almost invariably burn up be- 
fore many discharges have passed over it. 

The two devices most generally used for 
disrupting the arc in an arrester are the 
horn-type gap and the non-arcing metal 
multigap. On circuits where the power 
is so limited that the short-circuit current 
is not more than fifty amperes, either de- 
vice should work without series resistance. 
Where the power is very large, however, 
as on the usual transmission line, the non- 
arcing metal is superior to the horn-type, 
in that the are is easily suppressed with 
a much lower resistance, and suppressed 
more quickly. On the other hand, the 
horn may be placed out of ‘doors, if neces- 
sary, while the multigap should be under 
cover. 

Multigap devices for the higher voltages 
are, however, subject to some peculiar 
troubles of their own. The influence of 
the potential of surrounding bodies has 
a marked effect on the break-over voltage. 
For instance, an arrester of the multigap 
type that would break over at 75,000 volts 
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when located in the open or away from 
walls or ground would, when placed near 
the ground or mounted between cement 
barriers, spark over at 40,000 volts. The 
ability to disrupt the arc apparently falls 
in about the same proportion. This phe- 
nomenon is the result of unequal dis- 
tribution of the potential stresses over the 
various gaps. A metallic shield near the 
line end of the gaps which is connected to 
the line will correct this and bring the 
breakdown value back to normal. For the 
higher voltages, multigap arresters should 
be protected in this way, if mounted in 
close proximity to grounded material. 

Another peculiar fact has been noticed 
regarding resistances of various materials. 
Tests on a number of materials have been 
made to determine their suitability for use 
with lightning arresters. The tests con- 
sisted principally in discharging a large 
condenser which had been previously 
charged to 50,000 volts, through the re- 
sistance and measuring the potential over 
the resistance by means of a spark gap. 
The length of this gap is called the 
“equivalent spark gap.” It is a rough 
but fair method of determining the com- 
parative freedom of discharge through re- 
sistances. In measuring the equivalent 
spark gap of true resistance, it is found 
that paralleling two resistances halves the 
equivalent gap, while putting them in 
series gives an equivalent gap of twice 
that of a single resistance. Electrolytic 
and metallic resistances usually come in 
this class, while carbon, carborundum, and 
graphite have an entirely different char- 
acteristic in that the equivalent of a stick 
or bar seems to be a function of its length, 
and several bars in parallel will give an 
equivalent gap practically the same as 
a single bar. It has been suggested that 
such granular material acts under static 
discharge as a mass of conducting par- 
ticles partly in contact, and the effect is 
that of a series of minute gaps in the re- 
sistance. 

Considering the effect of a resistance 
on a discharge path according to the me- 
chanical analogy, it appears desirable at 
times to provide something in the nature 
of an absolute relief vent. A gap and a 
fuse of fine wire serve this function best, 
but the fuse should be of either the en- 
closed form or the expulsion type. An 
open wire fuse will almost invariably take 
so long to suppress its are that it is likely 
to open the circuit-breakers, while the 
same wire enclosed in a tube will open its 
arc in one or two alternations. 

Experience shows that several gaps and 
fuses may be placed in parallel, and 
usually only one fuse will blow at a time. 
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From the fact that so little secondary dis- 
turbance is caused on the line, such. fuses 
appear to be an excellent expedient to use 
where the lightning disturbances are liable 
to be too severe to be relieved by a self- 
restoring arrester. 

What is really needed is a device hav- 
ing the characteristics of a safety valve, 
that is, something that will hold the oper- 
ating pressure at all times, but furnish 
such a free vent that no pressure much 
above the normal can be maintained, no 
matter how suddenly such abnormal! press- 


Fia. 3.—CURRENT AND VOLTAGE ON 12,500-VoLT 
Unit oF ELECTROLYTIC LIGHTNING AR- 
RESTER. VOLTS, 9,000; AMPERES, 0.2, 


ure may occur. Such a device has been 


- found in the aluminum electrolytic cell. 


In certain electrolytes, aluminum forms 
a non-conducting film on its surface. This 
film is very thin, comparable in dimen- 
sions to a wave length of light—but in a 
suitable electrolyte will withstand a volt- 
age of 380 to 400. Above this voltage, the 
film will be punctured with myriads of 
small holes letting a large current 
through, but resealing again as soon as 
the pressure is reduced. ‘The equivalent 
spark gap of such a cell is a function of 


Fia 4.—CURRENT AND VOLTAGE ON 12,500-VoLT 
Unit oF ELECTROLYTIC LIGHTNING AR- 
RESTER. VOLTS, 12,250; AMPERES, 0.41. 

its dimensions, and it is a simple matter 

to make a unit for 10,000 volts which will 

have an equivalent gap representing 12,- 

500 volts. Ifa gap which will also break 

at 12,500 volts be placed in series with the 

cell unit, the equivalent gap of the com- 

bination will still be approximately 12,- 

500 volts. In other words, the severest 

discharge from a condenser representing 

several miles of line and charged to 50,- 

000 volts, will pass through the device 

without a potential of more than 12,500 

volts existing over its terminal. 

Apparently this cell can be connected in 
series with a suitable gap between each 
line and ground, and will suppress all ab- 
normal rises of potential at that point. 
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As to the kind of gap, a non-arcing multi- 
gap has been found very satisfactory while 
a small horn gap seems to work nearly as 
well. The power current taken being less 
than one ampere, the arc rises a few inches 
on the horn and goes out quietly. At this 
time no statement can be made as to 
which form will prove the more desirable. 
The horn arrangement has been used up 
to 40,000 volts. 

The oscillograms shown in Figs. 3 and 
4 represent the voltage and current char- 
acteristics of a 12,500-volt unit. The 
applied voltages are 9,000 and 12,250 re- 
spectively, and the currents are all less 
than one ampere. The smooth curve 
shows, of course, the voltage, and the ir- 
regular one the current which is about 
seventy degrees in advance of the electro- 
motive force and is largely condenser cur- 
rent. In the test shown in Fig. 3 the ap- 
plied pressure was about 9,000 volts effec- 
tive, which was such a value that the 
maximum of the electromotive-force 
wave was just below the breaking through 
point of the cell. The small humps on the 
upper halves of the current waves show 
that, in fact, there was a slight breaking 
through at the point of maximum elec- 
tromotive force. Fig. 4 shows how this 
breaking down or puncturing of the film 
has been increased by a moderate increase 
of voltage—the effective applied voltage 
in Fig. 4 is 12,250. The current taken 
by the device may be divided into two 
parts and called for convenience “con- 
denser” and “leakage” currents. 

They both exist at all times when an 
alternating electromotive force is applied, 
and one is wattless while the other repre- 
sents power. As the voltage is increased, 
both condenser and leakage current are 
increased, but during the period while the 
electromotive force is highest, there be- 
gins to be increasingly large leakage cur- 
rent. The unsymmetrical shape of current 
wave is due to the fact that the alumi- 
num plates are in tray form and the 
exposed plate area in one direction is less 
than that in the other and the solution 
in contact with the lesser area is more 
dilute than the other. As the voltage is 
still further increased, a very acute peak 
develops near the maximum point on the 
electromotive-force wave. A surge or elec- 
tromotive-force peak from any other 
source is allowed to pass and relieve the 
line, exactly as in the case of a safety 
valve, while the power current which can 
follow is insignificant. 

In general it can be said that the elec- 
trical characteristics of this device are 
ideal for the purpose, but there were many 
mechanical difficulties met withdin mak- 
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ing it in a form suitable for commercial 
use. Nearly all the difficulties have been 
overcome, but an endeavor is being made 
to test out all possible points in service. 

The discussion was opened by R. D. 
Mershon, who said that the natural repeti- 
tion of lightning is at such irregular in- 
tervals, and the phenomena when they do 
occur, are apparently so erratic, due to the 
number and variability of the elements on 
which they depend, that no satisfactory 
study has been made of them. Theoriz- 
ing in regard to it is, in the lack of definite 
experimental data, of little value. The 
paper under consideration is somewhat 
open to criticism in this regard since by 
means of the data obtained on one certain 
transformer, having a certain internal 
electrostatic capacity and subjected to a 
frequency or steepness of wave-front, 
which may or may not approximate that 
in the case of lightning, the endeavor is 
made to specify, within certain limits, the 
inductance which will form an effective 
protection. Jf it were worth while, it 
could be shown that with other trans- 
formers and other frequency of discharge, 
the criteria by means of which Mr. Jack- 
son has fixed the limits of effective induct- 
ance would be very materially modified. 
Mr. Mershon is not inclined to agree 
with Mr. Jackson as to the advisability 
. of choke-coils. It would be better to do 
away with them altogether, and put such 
amount of insulation as may be necessary 
on the end turns of the transformers, such 
amount of insulation as will take care of 
a considerable amount of strain between 
the end turns. Then, by using a low re- 
sistance arrester or its equivalent, we shall 
have ample protection. It is possible to 
have a system of lightning protection 
which will automatically adjust the re- 
sistance of the path to ground to that 
value necessary to take care of the dis- 
charge. This may be done by inserting a 
number of arresters in each line, set to 
discharge at successively high voltages, 
and connected to the ground through re- 
sistances. The least gap will flash over 
for low rises in pressure. If the path to 
earth be too high the next gap will flash 
and so on until the resistance to ground 
has become low enough to relieve the 
pressure. He has for some time past 
made use of this scheme with satisfactory 
results. Only three sets of gaps are used 
on each line wire and the highest gap has 
a fuse in series with it. 

The electrolytic condenser described by 
Mr. Jackson is a promising piece of ap- 
paratus. Mr. Mershon has seen it in ex- 
perimental operation, and, so far as ex- 
periments go, it seems as though it should 
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be effective. It remains, however, to be 
scen how it will behave in practice; what 
difficulties may arise due to the evapora- 
tion or freezing of the electrolyte, or to 
the sudden formation of vapor, in the case 
of a lightning discharge of extreme sever- 
ity. A very desirable requirement of a 
lightning arrester is that it should be 
capable of being installed outdoors. 

Dr. C. P. Steinmetz fully believes in the 
effectiveness of the choke-coil, but it is 
obvious that it can not be considered as 
protective against any of the very mani- 
fold manifestations of atmospheric, elec- 
trostatic, or internal surges whereby the 
total system rises bodily above ground. 
Probably it can not protect much against 
the very low frequency surge where the 
oscillation is of enormous magnitude and 
of a frequency not much above the nor- 
mal line frequency. But it can be shown 
experimentally that at least against high 
frequency oscillation, against traveling 
waves of steep-wave form, the reactive coil 
offers a very able and satisfactory protec- 
tion. Dr. Steinmetz does not agree with the 
paper in the numerical values of the mini- 
mum effective reactance. If the spark gaps 
had been connected, not across 200 turns, 
but across twenty end turns, a curve would 
have been obtained with an entirely dif- 
ferent set of abscissa, and the minimum 
effective inductance would have been about 
one-tenth the value given. Obviously, the 
more reactance we put in, the more we 
reduce the stress on the transformer, but 
soon it becomes a question whether it is 
more economical to build a large reactive 
coil, or to insulate the end turns of the 
transformer. To insulate the end turns 
against full voltage, is not always desir- 
able; the additional reactance is desir- 
able, and a reactive coil of very few turns 
will reduce the maximum stress at the end 
turns to a very few per cent of the maxi- 
mum possible stress and be amply suf- 
ficient to provide that the necessary in- 
sulation of the end turns will be within 
feasible and practicable limits. That is 
desirable, not only because it does not 
make it necessary to have such a very 
high reactive coil, spoiling the regulation 
of the system, but it is also important in 
considering the question’ whether the re- 
active coil is a reactive coil at all. It 
might almost be stated as a conundrum 
for high frequency phenomenon—when is 
a reactive coil not a reactive coil? We al- 
ways assume that this coil contains in- 
ductance and very small resistance, but we 
forget it contains distributed capacity 
which may be relatively small where cir- 
cular conductors are used, but larger 
where flat conductors wound in a flat coil 
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are used, and much larger still where we 
submerge the reactive coil in oil, due to 
the specific inductive capacity of the oil, 
and also since the higher disruptive 
strength of the oil permits bringing the 
turns closer together. When we get to 
such high frequencies as are produced by 
spitting from the line, by sparking dis- 
charge, by grounding one side of an insu- 
lated three-phase system, etc., the electro- 
static capacity of the reactive coil begins 
to be appreciable. If the frequency is 
high enough the current does not run 
around the turns of the coil, but passes 
from one conductor to the next conductor 
through the capacity between the turns 
as a condenser. The limiting frequency 
is very high, somewhere in the range be- 
tween 10,000,000 and 100,000,000 cycles, 
and is a frequency which occurs when a 
steep wave approaches a station, and mect- 
ing any obstruction spits over to other 
conductors near by, or into space. 

The best series resistance in the arrester 
circuit is the one of lowest value, and the 
lowest value is zero. There are, however, 
two points of view; one point is that of 
the designer of the lightning arrester, and 
the other that of the operator of a trans- 
mission system. For the protection and 
safety of the lightning arrester, the higher 
the series resistance the better. No 
lightning arrester without series resist- 
ance has yet been produced which is ab- 
solutely safe against self-destruction. 
From the point of view of the system, any 
series resistance may be objectionable. It 
may happen that in a station a short- 
circuit takes place, and instantly ruptures. 
The current can not instantly cease in 
the system, but continues to flow, and not 
having a path merely backs up in volt- 
age. In any large system under these 
conditions the voltage produced will not 
be appreciably relieved by the discharge 
from a 400-ohms resistance. 

Professor E. E. F. Creighton has been 
working on the electrolytic type of light- 
ning arrester for several years, and some 
such arresters have been out during the 
last season in commercial service on high- 
potential lines. 

Dr. Steinmetz agrees with Mr. Mer- 
shon’s statement that a number of spark 
gaps set for different voltages, with dif- 
ferent series resistances, form a good pro- 
tection. But instead of placing them in 
multiple to the ground, they may be con- 
nected in series, each shunting a part of 
the resistance in serics with the one above 
if. In this way a disturbance will select 
the path which will relieve the strain on 
the system. 

Percy H. Thomas pointed out that the 
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concentration of potential on the outer 
turns of a transformer results from the 
electrostatic capacity of the winding. As- 
sume first a plain transformer winding, 
connected to earth on one side, and let a 
static disturbance come from the line; as- 
suming that there is no capacity between 
the turns or to the ground, there will be 
a perfectly uniform distribution of poten- 
tial throughout the winding, the same 
number of volts for each turn. Assume, 
now, the actual conditions, we have an 
electrostatic capacity from each turn to 
ground, and between the turns. If a dis- 
charge comes in, there will be no change 
in the potential of one turn until the dis- 
charge has flowed to this turn from the 
one beyond it, as shown by Dr. Steinmetz. 
The rate at which the charge penetrates 
the coil determines the potential impressed 
on the outer turns. The greater the in- 
ductance and the greater the capacity, 
the slower the disturbance will penetrate 
and the greater will be the concentration 
of potential. One value of inductance can 
not be used to protect in all cases. 

Mr. Thomas suggested a modification 
of Mr. Mershon’s scheme for protecting 
transmission lines. This is to place at 
a point, a mile or possibly five miles from 
the station, a number of enclosed fuses 
with spark-gaps to ground, these gaps 
being adjusted considerably higher than 
the gap at the station. If a severe dis- 
charge comes in it reaches the higher gaps 
and goes freely to ground; the fuse blowa 
and opens the circuit. By having four 
or more of these fuses, severe discharges 
may occur several times in one storm, and 
yet the line will be amply protected. 
These disturbances almost always come 
from the line, so that the apparatus in 
the station will not be reached by the 
main discharge. German silver fuses 
should be used. 

E. E. F. Creighton explained how the 
equivalent needle-gap of apparatus is de- 
termined. It is made up of the factors of 
resistance and inductance, which must 
be combined vectorially. Examples were 
given. 

Mr. Creighton has been working for 
several years on electrolytic cells, especially 
in their application to lightning arresters. 
Two years ago he placed one of these ar- 
resters for test on a line during a short 
period. Last year he had an aluminum 
cell arrester on a 33,000-volt line during 
practically the whole lightning season. 
A cell can be so made that the resistance 
above the critical voltage will be but one 
ten-thousandth of the resistance below 
the critical voltage. The practice is to in- 
stall the arrester with its critical poten- 
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tial about twenty-five per cent above nor- 
mal, The current that this cell will dis- 
charge without increasing the potential 
to a dangerous value depends entirely 
upon the construction. Mr. Creighton 
also gave some information regarding 
the effect of screens on gap arresters. 

H. B. Alverson described the results 
he had obtained on 700 to 1,200-kilowatt 
circuits, with a station capacity of 3,000 to 
6,000 kilowatts, using standard forms of 
lightning arresters. The experience extend- 
ed over a period of several years. It was 
found that arresters without series re- 
sistance were of no value. The standard 
forms of lightning arresters were used 
under ordinary conditions, with care and 
inspection. The limiting resistance pro- 
duces a condition that gives operating 
results approaching continuous service. 
One of the systems is now equipped, at 
the station, with choke-coils and low 
equivalent lightning arresters. With this 
outfit no interruption to the service has 
occurred. 

P. M. Lincoln said the most reliable 
method of studying the effects of light- 
ning is the experimental, artificial light- 
ning discharges being produced by means 
of condensers. In designing the light- 
ning apparatus there are two things to 
protect; one is the apparatus in the cir- 
cuit, and the other is the service. A 
simple spark-gap, with nothing in series 
with it, is undoubtedly a most perfect pro- 
tection to the apparatus. But at the 
same time it allows the dynamo current 
to follow, and thereby interrupt the serv- 
ice, unless there be some arc-interruptinz 
device. These two things should be kept 
quite distinct. Most operating engineers 
will be willing to sacrifice some apparatus 
to save the service. 

Mr. Mershon, replying to the sugges- 
tions Dr. Steinmetz made, said he pre- 
ferred to have several paths to ground, 
thus reducing the reactance as well as the 
resistance. He does not think that the 
use of fuses on the line as suggested by 
Mr. Thomas would work, as he has 
known of a case where a line, which was 
in the course of construction, was left 
grounded at night. Lightning struck 
the line and smashed the insulators. 
The fuses, in order to protect the sta- 
tion, would have to be at closer inter- 
vals than a mile or five miles. 

Mr. Jackson, replying to several ques- 
tions, said that the static disturbances 
were shot into both ends of the trans- 
former. The record of one end only was 
shown, as the other was a duplicate of 
it. In regard to oil choke-coils and the 
closer spacing of the turns, the effect on 
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the regulation is not directly a function 
of the total inductance of a coil, but of 
its inductance per unit length, and nat- 
urally a coil which may be made more 
compact and have greater inductance per 
unit length of wire, will have a greater 
deflecting effect. It is true, as Mr. Stein- 
metz pointed out, the capacity effect 
will come in, but there is a wide range 
in the given range of frequency of light- 
ning which a choke-coil will handle. 

Regarding the 400 ohms, as a critical 
resistance, it was not meant that this was 
the permissible resistance for all cases. 
Under the conditions assumed, the value 
would just eliminate a rise of potential 
at the apparatus; a lower resistance would 
be desirable, if permissible. 

The meeting was then adjourned. 

a a 
Rubber Insulation Damaged 
by Flies. 

The accompanying illustration is re- 
produced from the Electrical Review 
(London), December 14. The photo- 
graph was taken by F. W. Clements, of 
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CLUSTER OF Fits ON FLEXIBLE WIRE, 


Melbourne, Australia, and is a snapshot 
of a loop of flexible wire completely cov- 
ered by a cluster of flies. Mr. Clements 
says that the soiling of. the wire by flies 
is a continual source of short-circuitiny, 
as the ammonia thus set free dissolves 
away the rubber. 
——— 

A $100,000,000 Mortgage. 

Negotiations have been completed by 
which the Hudson & Manhattan Railroad 
Company mortgaged to the Standard 
Trust Company, as trustee, all of the 
McAdoo tunnel property, including the 
Cortlandt street and Thirty-fourth street 


tunnels and the Sixth avenue extension 
for $100,000,000. 
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ing it in a form suitable for commercial 
use. Nearly all the difficulties have been 
overcome, but an endeavor is being made 
to test out all possible points in service. 
The discussion was opened by R. D. 
Mershon, who said that the natural repeti- 
tion of lightning is at such irregular in- 
tervals, and the phenomena when they do 
occur, are apparently so erratic, due to the 
number and variability of the elements on 
which they depend, that no satisfactory 
study has been made of them. Theoriz- 
ing in regard to it is, in the lack of definite 
experimental data, of little value. The 
paper under consideration is somewhat 
open to criticism in this regard since by 
means of the data obtained on one certain 
transformer, having a certain internal 
electrostatic capacity and subjected to a 
frequency or steepness of wave-front, 
which may or may not approximate that 
in the case of lightning, the endeavor is 
made to specify, within certain limits, the 
inductance which will form an effective 
protection. Jf it were worth while, it 
could be shown that with other trans- 
formers and other frequency of discharge, 
the criteria by means of which Mr. Jack- 
son has fixed the limits of effective induct- 
ance would be very materially modified. 
Mr. Mershon is not inclined to agree 
with Mr. Jackson as to the advisability 
- of choke-coils. It would be better to do 
away with them altogether, and put such 
amount of insulation as may be necessary 
on the end turns of the transformers, such 
amount of insulation as will take care of 
a considerable amount of strain between 
the end turns. Then, by using a low re- 
sistance arrester or its equivalent, we shall 
have ample protection. It is possible to 
have a system of lightning protection 
which will automatically adjust the re- 
sistance of the path to ground to that 
value necessary to take care of the dis- 
charge. This may be done by inserting a 


number of arresters in each line, set to 


discharge at successively high voltages, 
and connected to the ground through re- 
sistances. The least gap will flash over 
for low rises in pressure. If the path to 
earth be too high the next gap will flash 
and so on until the resistance to ground 
has become low enough to relieve the 
pressure. He has for some time past 
made use of this scheme with satisfactory 
results. Only three sets of gaps are used 
on each line wire and the highest gap has 
a fuse in series with it. 

The electrolytic condenser described by 
Mr. Jackson is a promising piece of ap- 
paratus. Mr. Mershon has seen it in ex- 
perimental operation, and, so far as ex- 
periments go, it seems as though it should 
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be effective. It remains, however, to be 
seen how it will behave in practice; what 
difficulties may arise due to the evapora- 
tion or freezing of the electrolyte, or to 
the sudden formation of vapor, in the case 
of a lightning discharge of extreme sever- 
ity. A very desirable requirement of a 
lightning arrester is that it should be 
capable of being installed outdoors. 

Dr. C. P. Steinmetz fully believes in the 
effectiveness of the choke-coil, but it is 
obvious that it can not be considered as 
protective against any of the very mani- 
fold manifestations of atmospheric, elec- 
trostatic, or internal surges whereby the 
total system rises bodily above ground. 
Probably it can not protect much against 
the very low frequency surge where the 
oscillation is of enormous magnitude and 
of a frequency not much above the nor- 
mal line frequency. But it can be shown 
experimentally that at least against high 
frequency oscillation, against traveling 
waves of steep-wave form, the reactive coil 
offers a very able and satisfactory protec- 
tion. Dr. Steinmetz does not agree with the 
paper in the numerical values of the mini- 
mum effective reactance. If the spark gaps 
had been connected, not across 200 turns, 
but across twenty end turns, a curve would 
have been obtained with an entirely dif- 
ferent set of abscissa, and the minimum 
effective inductance would have been about 
one-tenth the value given. Obviously, the 
more reactance we put in, the more we 
reduce the stress on the transformer, but 
soon it becomes a question whether it is 
more economical to build a large reactive 
coil, or to insulate the end turns of the 
transformer. To insulate the end turns 
against full voltage, is not always desir- 
able; the additional reactance is desir- 
able, and a reactive coil of very few turns 
will reduce the maximum stress at the end 
turns to a very few per cent of the maxi- 
mum possible stress and be amply suf- 
ficient to provide that the necessary in- 
sulation of the end turns will be within 
feasible and practicable limits. That is 
desirable, not only because it does not 
make it necessary to have such a very 
high reactive coil, spoiling the regulation 
of the system, but it is also important in 
considering the question’ whether the re- 
active coil is a reactive coil at all. It 
might almost be stated as a conundrum 
for high frequency phenomenon—when is 
a reactive coil not a reactive coil? We al- 
ways assume that this coil contains in- 
ductance and very small resistance, but we 
forget it contains distributed capacity 
which may be relatively small where cir- 
cular conductors are used, but larger 
where flat conductors wound in a flat coil 
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are used, and much larger still where we 
submerge the reactive coil in oil, due to 
the specific inductive capacity of the oil, 
and also since the higher disruptive 
strength of the oil permits bringing the 
turns closer together. When we get to 
such high frequencies as are produced by 
spitting from the line, by sparking dis- 
charge, by grounding one side of an insu- 
lated three-phase system, ete., the electro- 
static capacity of the reactive coil begins 
to be appreciable. If the frequency is 
high enough the current does not run 
around the turns of the coil, but passes 
from one conductor to the next conductor 
through the capacity between the turns 
as a condenser. The limiting frequency 
is very high, somewhere in the range be- 
tween 10,000,000 and 100,000,000 cycles, 
and is a frequency which occurs when a 
steep wave approaches a station, and meet- 
ing any obstruction spits over to other 
conductors near by, or into space. 

The best series resistance in the arrester 
circuit is the one of lowest value, and the 
lowest value is zero. There are, however, 
two points of view; one point is that of 
the designer of the lightning arrester, and 
the other that of the operator of a trans- 
mission system. For the protection and 
safety of the lightning arrester, the higher 
the series resistance the better. No 
lightning arrester without series resist- 
ance has yet been produced which is ab- 
solutely safe against self-destruction. 
From the point of view of the system, any 
series resistance may be objectionable. It 
may happen that in a station a short- 
circuit takes place, and instantly ruptures. 
The current can not instantly cease in 
the system, but continues to flow, and not 
having a path merely backs up in volt- 
age. In any large system under these 
conditions the voltage produced will not 
be appreciably relieved by the discharge 
from a 400-ohms resistance. 

Professor E. E. F. Creighton has been 
working on the electrolytic type of light- 
ning arrester for several years, and some 
such arresters have been out during the 
last season in commercial service on high- 
potential lines. | 

Dr. Steinmetz agrees with Mr. Mer- 
shon’s statement that a number of spark 
gaps set for different voltages, with dif- 
ferent series resistances, form a good pro- 
tection. But instead of placing them in 
multiple to the ground, they may be con- 
nected in series, each shunting a part of 
the resistance in series with the one above 
it. In this way a disturbance will select 
the path which will relieve the strain on 
the system. 

Percy H. Thomas pointed _out that the 
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concentration of potential on the outer 
turns of a transformer results from the 
electrostatic capacity of the winding. As- 
sume first a plain transformer winding, 
connected to earth on one side, and let a 
static disturbance come from the line; as- 
suming that there is no capacity between 
the turns or to the ground, there will be 
a perfectly uniform distribution of poten- 
tial throughout the winding, the same 
number of volts for each turn. Assume, 
now, the actual conditions, we have an 
electrostatic capacity from each turn to 
ground, and between the turns. If a dis- 
charge comes in, there will be no change 
in the potential of one turn until the dis- 
charge has flowed to this turn from the 
one beyond it, as shown by Dr. Steinmetz. 
The rate at which the charge penetrates 
the coil determines the potential impressed 
on the outer turns. The greater the in- 
ductance and the greater the capacity, 
the slower the disturbance will penetrate 
and the greater will be the concentration 
of potential. One value of inductance can 
not be used to protect in all cases. 

Mr. Thomas suggested a modification 
of Mr. Mershon’s scheme for protecting 
transmission lines. This is to place at 
a point, a mile or possibly five miles from 
the’ station, a number of enclosed fuses 
with spark-gaps to ground, these gaps 
being adjusted considerably higher than 
the gap at the station. If a severe dis- 
charge comes in it reaches the higher gaps 
and goes freely to ground; the fuse blowa 
and opens the circuit. By having four 
or more of these fuses, severe discharges 
may occur several times in one storm, and 
yet the line will be amply protected. 
These disturbances almost always come 
from the line, so that the apparatus in 
the station will not be reached by the 
main discharge. German silver fuses 
should be used. 

E. E. F. Creighton explained how the 
equivalent needle-gap of apparatus is de- 
termined. It is made up of the factors of 
resistance and inductance, which must 
be combined vectorially. Examples were 
given. 

Mr. Creighton has been working for 
several years on electrolytic cells, especially 
in their application to lightning arresters. 
Two years ago he placed one of these ar- 
resters for test on a line during a short 
period. Last year he had an aluminum 
cell arrester on a 33,000-volt line during 
practically the whole lightning season. 
A cell can be so made that the resistance 
above the critical voltage will be but one 
ten-thousandth of the resistance below 
the critical voltage. The practice is to in- 
stall the arrester with its critical poten- 
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tial about twenty-five per cent above nor- 
mal. The current that this cell will dis- 
charge without increasing the potential 
to a dangerous value depends entirely 
upon the construction. Mr. Creighton 
also gave some information regarding 
the effect of screens on gap arresters. 

H. B. Alverson described the results 
he had obtained on 700 to 1,200-kilowatt 
circuits, with a station capacity of 3,000 to 
6,000 kilowatts, using standard forms of 
lightning arresters. The experience extend- 
ed over a period of several years. It was 
found that arresters without series re- 
sistance were of no value. The standard 
forms of lightning arresters were used 
under ordinary conditions, with care and 
inspection. The limiting resistance pro- 
duces a condition that gives operating 
results approaching continuous service. 
One of the systems is now equipped, at 
the station, with choke-coils and low 
equivalent lightning arresters. With this 
outfit no interruption to the service has 
occurred. 

P. M. Lincoln said the most reliable 
method of studying the effects of light- 
ning is the experimental, artificial light- 
ning discharges being produced by means 
of condensers. In designing the light- 
ning apparatus there are two things to 
protect; one is the apparatus in the cir- 
cuit, and the other is the service. A 
simple spark-gap, with nothing in series 
with it, is undoubtedly a most perfect pro- 
tection to the apparatus. But at the 
same time it allows the dynamo current 
to follow, and thereby interrupt the serv- 
ice, unless there be some arc-interruptinz 
device. These two things should be kept 
quite distinct. Most operating engineers 
will be willing to sacrifice some apparatus 
to save the service. 

Mr. Mershon, replying to the sugyes- 
tions Dr. Steinmetz made, said he pre- 
ferred to have several paths to ground, 
thus reducing the reactance as well as the 
resistance. He does not think that the 
use of fuses on the line as suggested by 
Mr. Thomas would work, as he has 
known of a case where a line, which was 
in the course of construction, was left 
grounded at night. Lightning struck 
the line and smashed the insulators. 
The fuses, in order to protect the sta- 
tion, would have to be at closer inter- 
vals than a mile or five miles. 

Mr. Jackson, replying to several ques- 
tions, said that the static disturbances 
were shot into both ends of the trans- 
former. The record of one end only was 
shown, as the other was a duplicate of 
it. In regard to oil choke-coils and the 
closer spacing of the turns, the effect on 
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the regulation is not directly a function 
of the total inductance of a coil, but of 
its inductance per unit length, and nat- 
urally a coil which may be made more 
compact and have greater inductance per 
unit length of wire, will have a greater 
deflecting effect. It is true, as Mr. Stein- 
metz pointed out, the capacity effect 
will come in, but there is a wide range 
in the given range of frequency of light- 
ning which a choke-coil will handle. 

Regarding the 400 ohms, as a critical 
resistance, it was not meant that this was 
the permissible resistance for all cases. 
Under the conditions assumed, the value 
would just eliminate a rise of potential 
at the apparatus; a lower resistance would 
be desirable, if permissible. 

The meeting was then adjourned. 

ee 
Rubber Insulation Damaged 
by Flies. 

The accompanying illustration is re- 

produced from the Electrical Review 


(London), December 14. The photo- 
graph was taken by F. W. ‘Clements, of 


CLUSTER OF Fiks ON FLEXIBLE WIRE, 


Melbourne, Australia, and is a snapshot 
of a loop of flexible wire completely cov- 
ered by a cluster of flies. Mr. Clements 
says that the soiling of, the wire by flies 
is a continual source of short-circuiting, 
as the ammonia thus set free dissolves 
away the rubber. 
—___<@—-___- . 

A $100,000,000 Mortgage. 

Negotiations have been completed by 
which the Hudson & Manhattan Railroad 
Company mortgaged to the Standard 
Trust Company, as trustee, all of the 
McAdoo tunnel property, including the 
Cortlandt street and Thirty-fourth strect 


tunnels and the Sixth avenue extension 
for $100,000,000. 
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Colloidal Solutions and the Manu- 
facture of Metallic Filaments. 


The fact that colloidal substances can 
be worked up into plastic masses without 
requiring particular cements is the prop- 
erty which has been utilized by Dr. Hans 
Kuzel in the manufacture of metallic fila- 
ments for incandescent lamps. A brief 
review is given here of the properties of 
colloids which distinguish them from solu- 
tions and ordinary suspensions. One of 
the most interesting properties of colloids 
is that they possess an electric charge. 
The non-oxidizable metals, such as gold, 
silver, platinum, take on negative charges 
when in the colloidal state in water; while 
the oxidizable electro-positive metals be- 
come positively charged. Kuzel’s method 
of forming filaments consists in produc- 
ing a colloid by striking an arc under 
water. This is then evaporated to dryness 
or concentrated by decantation or filtra- 
tion. The dry mass is then mixed with 
alcohol, glycerin, or some other equivalent 
material, and during this mixing other 
metals in a finely divided, but not neces- 
sarily colloidal state, may be-added. The 
mass thus prepared is compressed in a 
small press and then forced through dies 
into filaments, which are dried by evapora- 
tion. These filaments are then raised to a 
temperature of from sixty to eighty de- 
grees centigrade, at which temperature 
they become conductors. The further 
process consists in heating them either in 
vacuum or in hydrogen to incandescence 
by passing an electric current through 
them, the temperature being raised grad- 
ually. This treatment transforms the 
colloidal material into crystalline form 
and produces a homogeneous metal or 
metalloid. Kuzel has in this way devel- 
oped filaments of tungsten, chromium, 
molybdenum, uranium, osmium, niobium, 
thorium, titanium, etc.—Translated and 
abstracted from D'Industrie Electrique 
(Paris), December 10. 

< 
Experiments with Carbon, Osmium 
and Tantalum Lamps. 

An experimental investigation has been 
made of tantalum’ and osmium lamps, with 
a view to comparing their performance 
with that of carbon lamps, by J. T. Mor- 
ris. The effect of voltage variation was 
first studied. It was shown that the car- 
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bun filament is most affected in this way. 
One per cent rise in voltage with the car- 
bon lamps causes a change in candle- 
power of sixty-seven per cent. With the 
osmium the same voltage change means a 
four and one-half per cent change in can- 
dle-power. In carbon lamps the candle- 
power varies as the cube of the watts, 
While with the tantalum lamps it varies 
as the two and one-half power. The effect 
of temperature on the resistance of the 
filaments is entirely different. In car- 
bon the resistance is greatest when cold, 
in the metallic filament the 
resistance is lowest when cold. It is 
shown that for a system supplying 100 
amperes the tantalum lamps might, if 
suddenly thrown on, draw 630 amperes 
from the generator. Osmium lamps would 
produce a still greater instantaneous load, 
the current being 790 amperes the instant 
of closing the circuit. Comparing the in- 
stantaneous variations of candle-power 
when the lamps are supplied with alter- 
nating current showed that the variation 
for 220-volt carbon lamps is greater than 
that for the tantalum lamps; while, on the 
other hand, the variation of a 110-volt 
carbon lamp is less than that of the tanta- 
lum lamp of the same voltage. Candle- 
power measurements show that the tan- 
talum lamp gave 138.8 horizontal candle- 
power per square inch of filament surface, 
or 105 mean spherical candle-power, with 
a watt consumption of 1.6 per horizontal 
candle. Robertson has stated that a car- 
bon lamp lasts longer on alternating cur- 
rent than on direct for the same voltage, 
an effect which has hitherto been ascribed 
to the same cause as that noticed by Kelvin 
on direct current, that the lamp lasts 
longer if the polarity is often changed. 
Assuming candle-power to be a sine wave 
of amplitude, as was obtained by experi- 
ments, the life on alternating current 
should be considerably greater than on 
direct. Arguing from analogy, it would 
seem that the tantalum lamps should have 
a correspondingly increased life; but ex- 
perience has shown otherwise. The rea- 
son is not clear. However, careful ob- 
servation shows that when a tantalum 
lamp is first turned on it emits a slight 
noise, which is caused by the filament mov- 
ing over the wire supports as it expands. 


while 


It is thought that the alternate stresses 
upon the filament as it alternately heats 
and cools when carrying alternating cur- 
rents may be the cause of the apparent 
crystallization which goes on, and it is 
possible that by using a more flexible sup- 
port or by winding the filament itself 
in a small spiral that the effect might be 
diminished.—A bstracted from the Elec- 
trician (London), December 14. 
< 


The Decrease of Sparking Potentials 
Under the Influence of 
Cathode Rays. 

Cathode rays, ultra-violet light and 
other similar phenomena have the prop- 
erty of reducing the voltage required to 
cause an electrical discharge to take place 
through gases. This is usually ascribed 
to the ionization which the various rays 
produce in the space between the elec- 
trodes. J. Herweg has made a quantita- 
tive investigation of this effect, and gives 
here the results of his study. He em- 
ployed for producing the discharge a Töp- 
ler two-plate influence machine and con- 
nected it to two zinc-ball terminals three 
millimetres in diameter, one of the ter- 
minals being connected to the ground. 
The effects of Braun tubes, ultra-violet 
light, a zinc arc and radium preparations 
were tried, the method being to measure 
the potential required to cause a spark 
to pass, and then submitting the gap to 
the particular rays and determining the 
decreased voltage which was then neces- 
sary. The gaps varied from one to three 
millimetres, and the sparking voltage 
from 4,800 with the shortest gap, to 11,- 
100 with the longest. When subjected to 
the rays the sparking voltage fell nearly 
fifty per cent. For instance, a gap re- 
quiring 11,100 volts to cause a spark un- 
der normal conditions, required only 
6,000 volts with cathode rays. Similarly, 
a one-millimetre gap required 4,800 volts 
normally and only 2,500 under the influ- 
ence of cathode rays. The effects were 
the same whether the positive or nega- 
tive spark terminal was grounded. The 
results are not of a high order of ac- 
curacy, because temperature variations of 
the air in the gap produced considerable 
variations in the results. Further, only 
three lengths of gap were investigated. 
ITowever, plotting the mean values of the 
results gives curves slightly different, ac- 
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cording as the negative or positive elec- 
trode is grounded. The curve for normal 
discharge voltage is in both cases con- 
cave towards the axis of abscissw, while 
the curve showing the effect of the cathode 
rays is convex to the same axis with the 
negative electrode grounded, and concave 
with positive connected to the ground.— 
Translated and abstracted from Physi- 
halische Zeitschrift: (Letpsic), December 


15. 
< 


The Vickers-Hall System of Train 
Lighting. 

An electric train-lighting system, con- 
structed by the Electrical and Ordnance 
Accessories Company, of Birmingham, 
England, known as the Vickers-Hall 
equipment, is described here. The sys- 
tem has some points of interest, differing 
from those heretofore described. ‘The gen- 
erator is mounted under the car body and 
driven by a belt which does not slip. The 
voltage is controlled by a centrifugal gov- 
ernor, and an automatic pole-changer 
makes the proper connections between the 
generator and the two sets of storage bat- 
teries included in the equipment. The 
pole-changer is a double-throw switch 
operated by a catch on the end of the 
generator shaft, which ensures that the 
proper connection is made, and which is 
withdrawn by centrifugal force as soon 
as the speed of the generator reaches a 
certain point. The generator is a form- 
wound machine, compound-wound, and 
gives its normal output at 380 revolu- 
tions, which speed is reached when a train 
is running at from ten to fifteen miles 
an hour. The series winding is arranged 
to oppose the shunt winding, and, in 
combination with the shunt resistance 
controlled by the centrifugal governor, 
maintains the voltage steady under wide 
limits of speed. The governor comprises 
a sort of flywheel with two radial slots, 
in which weights can slide. The inner 
end of each weight is attached to a chain 
passing around a roller Iving along the 
shaft. When the weights fall out by the 
speed of the dvnamo the chains draw a 
spring box along the shaft towards the 
flvwheel against the action of a pair of 
double helical springs held concentrically 
between the box and the flywheel. The 
spring box rotates with the shaft. It is 
connected by means of a ball bearing to 
an aluminum bracket, which thus neer 
only have a sliding motion derived from 
that of the weights. The bracket cirrie- 
brushes, which move along two resistances 
fixed to the framing. The upper resist- 
ance consists of a number of contacts so 
arranged that when the dynamo is at rest 
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both the compound winding and the shunt 
regulating resistance are short-circuited 
by the upper brush. As the machine in- 
creases in speed the compounding coi 

are first thrown into circuit and next the 
shunt resistance is gradually put in. Bo 
this means the field is weakened as the 
speed rises, thus maintaining a constant 
voltage. The lower resistance is known 
as the lamp resistance, and is connect 
between the positive poles of the two bat- 
teries. Its function is to prevent the 
whole of the dynamo current from get- 
ting into one battery while the other bat- 
tery is feeding the lamps, as otherwise 
great voltage fluctuations would occur 
when the run-down battery was suddenly 
replaced by a fully charged one at each 
stop. There are two automatic change- 
over switches worked by solenoids, besides 
a selector switch. When the train is at 
rest both batteries are connected auto- 
matically to the lamp switch. At start- 
ing the shunt winding of one of the sole- 
noids, which are compound-wound, is ex- 
cited, and as soon as the dynamo reaches 
a suitable voltage the corresponding bat- 
tery is switched off the lamps and on to the 
dynamo. As the train stops and the volt- 
age of the dynamo falls below that of the 
hatteries, the current passes back through 
the solenoids and automatically disconnects 
the generator and connects the battery in 
parallel with the other. The selector 
switch automatically alternates the two 
batteries as the train starts, so that both 
are maintained in the same condition of 
charge. When the train is running nor- 
mally the generator is supplving all of 
the current for the lamps, and the battery 
in parallel with them is simply floating 
on the line, thus maintaining the voltage 


‘constant. This is effected by means of the 


lamp resistance. The other batterv at this 
time, not being connected through the 
lamp resistance, is being charged.—Ab- 
stracted from Engineering (London), 


December 14. 
< 


The Great Northern, Piccadilly & 
Brompton Railway, London. 

The longest tunnel railway in London, 
England, is now being put into service. 
This is the second tunnel or tube railway 
to be constructed by the Underground 
FElectrie Railways Company, which came 
into existence through the energy of the 
late C. T. Yerkes. The first road—the 
Baker Street & Waterloo Railway—was 
opened to the public some time ago, and 
the construction of the new road has fol- 
lowed closely that of the other. There is 
a third tunnel road—the Charing Cross, 
Euston & Hampstead Railway—which it 
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is expected will be completed by next sum- 
mer. The total length of the Great 
Northern, Piccadilly & Brompton Rail- 
way is nine miles, all of double track. It 
starts from a terminus under the Fins- 
bury Park station of the Great Northern 
Railway, and runs south under various 
streets to Holborn, where it turns to the 
southwest, running to Hammersmith 
Broadway. At Holborn there is a spur 
700 yards in length running to the Strand. 
The construction consists of two circular 
tunnels, one for each track, each eleven 
feet eight inches in diameter on the 
straight, and somewhat larger on curves. 
The station sections are also circular and 
are about twenty-one feet in diameter. 
During the construction work two storage 
battery locomotives were used for haul- 
ing material and supplies. The depth of 
the road varies, being 123 feet at Convent 
Garden. At the extreme western end the 
road comes to the surface through an open 
cut. The track is laid on a bed of con- 
crete, with the sleepers projecting over the 
ends to give a certain amount of elasticity. 
The positive conductor rail is carried on 
insulators bolted to one end of the ties. 
The negative conductor is lower and runs 
centrally between the track rails. The 


construction of the new road differs from 
that of the Baker Street & Waterloo Rail- 
way in that the cast-iron segments of the 
tunnel are lined with concrete to a height 
of two fect above the ballast. This is to 
prevent grounds taking place from mis- 
placed contact shoes, as has occasionally 
happened on the older road. Power for 
the new road is obtained from the power- 
station of the Underground Electric Rail- 
ways Company at Chelsea. The station 
is equipped with 5,.500-kilowatt Westing- 
house turbo-generators, producing three- 
phase alternating current at thirty-three 
and one-third cycles, 11,000 volts. It is 
transmitted by means of six cables to 
three substations, where it is converted 
into direct current at 600 volts. The 
equipment of the new substations is prac- 
tically the same as that for the Baker 
street road. At the deeper passenger sta- 
tions elevators have been installed, and at 
one a new type is being tried. This con- 
sists of a double spiral continuous moving 
track which fills one of the elevator shafts. 
By means of this people can travel in 
both directions simultaneously. The tun- 
nel is ventilated by means of nineteen ex- 
haust fans distributed among the under- 
ground stations. Each fan is five feet six 
inches in diameter and drives 18,500 cubic 
fect of air per minute out of the tunnels. 
They are driven by ten-horse-power motors 
at 250 revolutions per minute. The fans 
are placed in the surface buildings, and 
the intakes are connected by closed air 
ducts sixteen feet in cross-section to the 
points of suction. Abstracted from the 
Tramway and Railway World (London), 
December 6. 
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The Value to Central Stations 
of a Monthly Bulletin. 


A monthly bulletin, attractively gotten 
up, printed in colors, effectively illustrated, 
talking electricity from A to Z, and made 
throughout in a business-like, business- 
bringing way, is a good investment for any 
central station. 

Something good enough to command 
attention and interest! 

Such a bulletin is more difficult to pub- 
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lish entertainingly and convincingly, be- 
sides costing more than some other forms 
of less effective advertising, but it is also 
far more resultful in stimulating interest, 
in securing the friendship of the people, 
and in getting the actual opportunities for 
closing desirable business. 

It is an easy matter to get out a bulle- 
tin of a kind, but to make it month after 
month more attractive, and to preserve 
throughout the year a steady standard of 
high quality as regards reading matter, 
illustrations and typographical appearance, 
is not so easy. 

In fact, it is extremely difficult. 

A poor bulletin, like everything else 
which is poor, is a source of endless trouble 
and annoyance and a needless expense, but 
a good bulletin is what the successful, up- 
to-date central station advertiser, who de- 
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sires to advertise in a complete, compre- 
hensive and attractive manner, uses as the 
keystone for his follow-up system. 

It comes to be looked for month by 
month among the people. 

It gets to be a welcome visitor in the 
home, in the store, in the business place 
and in the factory. 

While it is out of the question for many 
central stations in medium and small 
cities to think of issuing for themselves a 
monthly bulletin, it is a well-known thing 
that there are on the market excellent 
bulletins to be obtained at a most reason- 
able price, and which have the advantage 
of appearing to each individual central 
station’s customers as emanating from the 
local company. 

Vigorous gray matter is more in de- 
mand at the present moment than ever 
before in the history of the world. 

There was a time when might was the 
only right, and when brawn was king, but 
to-day it is brain and not brawn that 
counts in the battle for success and in the 
achievement of the things which make life 
worth living. 

The man who can do things, the man 
who can and will think things out and 
plan and systemize and persistently follow 
up his ideal is in demand. 

Possibly every central station man could 
be successful in some other line of business 
had he happened to be attracted to it. 

Perhaps you might have become as suc- 
cessful a lawyer or physician as you are 
a central station man. 

But that doesn’t lead to the false idea 
that when there is something wrong with 
your physical system you can afford to 
doctor yourself, or that when you get in- 
volved an a legal mixup, you can afford to 
take the time to study the law on your own 
or your company’s account. 

No one can do everything. 

The day of the Jack-of-all-trades is in 
its twilight. 

If every central station man depended 
solely upon himself to handle every detail 
of his business, there would be no need 
of men trained and experienced in offering 
specialized services for central station ad- 
vertising. 

Running a successful new-business de- 
partment and using that term in the 


broadest sense depends upon using the 
brains, the trained knowledge of others as 
well as yourself. 

Andrew Carnegie frankly admits that 
his success was due entirely to knowing 
how to pick up better men than himself 
and surround himself with them in every 
department of his immense enterprises. 

Large successes are made up of a great 
many little successes. 

Undoubtedly you could tear yourself 
away from the mechanical operation of 
your plant and the oversight of your 
men long enough to draft out a pretty 
fair sort of an advertisement for your 
central station, and once in a while, 
there is no question about it, that it 
would be a most advisable thing for you 
to give some attention to the important 
subject of your advertising, but to attempt 
to fuss with the petty details, to try and 
grind out the actual copy, to bother with 
matters of printing and process, which you 


naturally can understand only super- 
ficially, how can there be any possible 
profit for your company in that? 
Undoubtedly, you could answer the tele- 
phone to very much better advantage than 
the clerk who now attends to that work. 
Your greater knowledge of your com- 
pany’s policies would_enable you, fre- 
quently, to. close a sale for,current over 
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the telephone, where your young assistant 
perhaps lets the prospect get clear away— 
but you couldn’t afford, could you, to put 
in your time at any such work as that? 


Bulletin 


Aurora, Elgin & Chicago R. R. Co. 


Elgin, Minois 


It pays better to concentrate your ener- 
gies on the main chance. 

What then shall be done about this all- 
important question of advertising? 

Shall it be neglected because you are 
too busy to give it proper attention? 

Shall it be indefinitely postponed ? 

Shall it be sidetracked until you get 
caught up? 

Not so. 

Why not use the brains of others? 

Why not, when efficient organizations 
are making a speciality of offering result- 
ful central station advertising of all kinds, 
take advantage of that fact and add to 
your own competency and ability the com- 
petency and ability of other minds and 
other men who have been especially suc- 
cessful in just this field? 


MONDAY 
MO 


Under this general heading we shall present 


to our readers a series of bright. stimulating 
talks to solicitors, which, we believe, will prove 
valuable to managers of new-business depart- 
ments in suggesnng points which they can 
rofitably bring out in their occasional meet- 
ngs with the company's representatives. 
e shall gratefully accept contributions and 
suggestions from any of our readers. 


Well, fellows—hope you’re all feeling 
bright and businesslike this morning. 
Remember—it’s blue Monday nothing. 
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We're going after it this week. 

You know—going after it hard! 

All of us—every man here. 

Going to try and beat this same week a 
vear ago hollow! 

I like to get you fellows together every 
once in a while because I think I can do 
you some good and I know vou can do me 
some good. 

The trouble is—we’re all apt to be too 
easily satisfied ! 

We need enthusing up! 

Sometimes we get thinking this is an 
awful grind—having to go day after dav 
hunting up new business—getting the cold 
shoulder here—falling down there—once 
in a while biting off a nice contract! 

We get lazy! 

And—say, boys—did you ever think 
what a foolish, desperate thing laziness is? 

It’s an awful thing—really it is! 

What are we here for but to work? 

What did laziness ever do or get for the 
human race? 

And the fatal thing about laziness is, 
that it grows on one so devilish fast. 

Some of you remember one of our num- 


‘ber who went to the bad just that way. 


He went out and hustled like a good 
fellow, for a while—he was naturally 
smart—made a hit with the people—got a 
lot of nice business. 

And—it turned his head! 

D’you remember? 

He got swelled up on himself—he began 
to feel sorry for himself for all the hard 
work he’d done—he said, “Bill, old man, 
you’ve done so well you deserve a nice little 
rest.” 

And—here’s the fatal part of it, boys— 
he took that rest during working hours! 

If he’d asked for a week or two off itd 
have been all right. 

But—that few weeks’ loaf spoilt him. 

After that he found he couldn’t get up 
steam again, even when he wanted to. 

He’d lost his ginger. 

Then he got to going round telling 
people his troubles. 

And that’s the time we had to let him 
go. 
No lighting company can afford to have 
a man like that misrepresenting it. 

So—I say, boys—don’t let’s get lazy. 

Don’t let’s be too easily satisfied. 

Don’t let’s get that “sorry” feeling for 
ourselves. 

Let’s remember that an honest day’s 
work is the only way to make an evening 
of recreation or fun seem palatable. 

As the prophet of East Aurora says: 
“Work is a cinch—it’s the intermissions 
that do up the nervous system.” 
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Under this heading we shall. from week to 


week, present to our readers a little series of 
inspirational! aphorisms ı original, aboriginal and 
selected), which will, we believe, prove stimu- 
lating and suggestive to those who are interested 
directly or indirectly in the sale of central sta- 
tion current. 


The unsuccessful salesman blames it all 
upon the lack of opportunity. 


The successful salesman creates his own 
opportunities. 


Look at things from the proper angle. 


A little common-sense goes a long wavy, 
further than a lot of oratory. 


A good night's rest is a good prepara- 
tion for next day’s work. 


Always remember that your company's 
interests are identical with yours. 


Believe that your company is IT. 


That your company’s current is what 
the people want and must have. 


That the price is right, and that your 
current is worth it. 


It. will be our endeavor, from week to week, to 
present in tbis department brief notices of 
activities among the central stations, as gath- 
ered from men who are in the field and, conse- 
quently, in close touch with the progress of the 
1 ew-business idea and its pccepeauce by central- 


station managers. Contributions to this de- 
partment are solicited, and will be received with 
much appreciation by the editor. 

If you are doing something a little better or 
different than the other fellows, and think it 
would make interesting reading to ELECTRICAL 
Review readers, send in your schemes and plans. 
They wil! be gladly recdived. 

Address all communications Charles A. Parker, 
care of the ELgecrricaL Review. 


The Licking Light and Power Com- 
pany, Newark, Ohio, is looking for a new 
location for its general office, as it de- 
sires to open up an elaborate display 
room. 


We are pleased to note that the Pennsy!- 
vania Light and Power Company, of Allce- 
gheny, Pa., has purchased a building 
across the street from its present loca- 
tion, large. enough | to_giverit an elegant 
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display room. This concern expects to show 
a full line of electric utensils by March 1. 


The Allegheny County Light Company, 
Pittsburg, Pa., have added a large force of 
solicitors to their new-business depart- 
ment. This concern at the present time 
has twenty-five solicitors in the field under 
the supervision of William A. Donkin, gen- 
eral contract agent. | 


The West Penn Electric Company, Con- 
nellsville, Pa., which controls several 
cities, have added a large force of solicitors 
in the field and are paving the way for 
these solicitors with good, direct-by-mail 
advertising. 


The Tonawanda Power Company, North 
Tonawanda, N. Y., are making an aggres- 
sive campaign, introducing electric | flat- 
irons, and the results are way beyond ex- 
pectations. 


The Cincinnati Gas and Electric Com- 
pany, Cincinnati, Ohio, offer this month 
the following unique proposition to cam- 
era fiends for the best separate views of 
signs, window and interior. So much for 


the first prize, so much for the second, so 


much for the third prize, and $1 each for 
all accepted photos. Views must be taken 
at night time. 


The Union Electric Company, of Du- 
buque, Iowa, have recently contracted for 
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is the light of the age, and they fully 
realize that to live and enjoy life in the 
twentieth century one must do things elec- 
trically. 

They have realized this for some time, 
but have not until recently got squarely 


into the game; now that they have we mav 


expect to hear things hum. 

They have the money and the energy 
and certainly do not lack in application, as 
their present methods indicate. 

Among the things this company fur- 
nishes are free lamp renewals, maintain 
an organization of competent inspectors 
to make immediate response to emergency 
calls, and employ an efficient body of 
solicitors. 

They claim to have at the present time 
about all of the live merchants on their 
staff, and this special hustle of advertis- 
ing, etc., is to be directed at the dead ones. 

As a consequence we may look for a lot 
of resurrections in the near future among 
the business men and manufacturers of old 
Dubuque. 

They claim to land customers once in a 
while upon which they have been directing 
their advertising and soliciting skill for 
four or five years. 

Think of it! 

You central station managers of little 
faith! 

You men who get tired and give up 
easy ! 

Here is an electric company landing 


The Toledo Railways and Light Company are among the most aggressive new-business Cen- 
tral Stations, and they adopt a policy of acquainting their public with some of the technical things 


about electricity, which { 


In a recent number of their bulletin, ‘‘The Electric 


is profitable to the company that they should be 


uainted with. 
ave,” they showed side by side volt- 


meter charts showing the reading: under r regulation and a reading of their own service 
ag 


(the right-hand chart) which has been left 
the charts was a lucid explanation of the 


a direct-by-mail service of advertising with 
one of the well-known advertising com- 
panies. They have a modern generating 
station in every way. They are up-to-date 
on all things electrical, whether in the 
lighting, power or heating departments. 
This company realizes that electricity 


ter for three successive days. Accompanying 
vantages of well-regulated service, etc., etc. 


prospects upon which they have pounded 


for five years. 
We quote from a recent letter as follows: 
“While the advertising we have done in 
the past showed at the time no results, we 
are beginning to realize, and, in fact, do 
realize that the seed was well sown, as in 
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a number of cases lately, people have called 
for our service whom we had practically 
given up all hope of securing.” 

Among conspicuous examples of mer- 
chants who are strictly up-to-date in store 


Here is an effective treatment of store window 
lighting which we believe will prove inspira- 


tionally helpful to new-business getters; the 
top light effect is exceptionally desirable in the 
case of a costumer's windows, as only in this 
way can the beholder judge of the character 
and individuality of a suit or costume. 


lighting and sign and window display are 
mentioned a few, as follows: 

Berg. Arduser Company, jewelers. 

Hopkins & Witty, jewelers. 

Levi’s department store. 

Baumhover’s, specialist in men and 
women’s furnishings. 

Boldt’s, confectioner and caterer. 

Johannsen (four places), candies, 
cream, ete. 

Roshek’s department store. 

Noel & Wagner, grocers. 

Dubuque is in the “band wagon” to stay 
and were going to keep our eyes on this 
old pioneer town for interesting new busi- 
ness news. 


a cates 


ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,000 
POPULATION AND UNDER." 


BY FRED D. SAMPSON. 


The unquestionable success of the pio- 
neers in many gigantic business enterprises 
in this country causes the thoughtful to 
wonder at the almost insurmountable 
obstacles the foresighted “kings of com- 
merce” must have encountered in the de- 
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1 This paper received an honorable mention in the 
prize contest held under the auspices of the een: 
tive Electrical Development Association, Cleveland, 
Ohio. 
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velopment and perfection of these mam- 
moth institutions. 

In what manner were these great com- 
mercial feats carried out? By efficient 
organization and its indispensable attri- 
butes, initiative and action. 

The ultimate results accomplished 
proved that their methods must have been 
the correct ones. Their dealings with the 
public laid a foundation of unbroken con- 
fidence. 

The development of these commercial 
enterprises was the outcome of years of 
perseverance and courage upon the part 
of the promoters. Prejudice had to be 
overcome, suspicion allaved by the selling 
organization of these successful founders. 

The central station management in the 
past, for the promotion of new business, 
has been in the hands of technical gradu- 
ates with few exceptions; men thoroughly 
versed in the electrical and mechanical 
performance of the properties were under 
their direct supervision. 

The sale of electricity is a commercial 
problem, not an electrical one. 

The introduction of simple, direct ad- 
vertising methods will accomplish the 
same results for the promotion of addi- 
tional business to the central station in the 
future as these essential methods have 
done for the mercantile supremacy of this 
country in the past. 

The new-business department of a cen- 
tral station will be the chief factor in the 
growth of the sales of electricity in the 
future, supplemented only by the quality 
of the service furnished. 


THE ORGANIZATION. 


The executive head of this department 
will be known as the sales manager, who 
shall have direct supervision of the sales 
of electricity—the sales force and the ad- 
vertising. 

This position is one of the greatest im- 
portance and responsibility, and upon the 
sales manager devolves the success of the 
entire venture; he is the “business-getter” 
—the life of the entire department. 

The organization must be imbued with 
the spirit of coordination, the exemplifica- 
tion of which must be the head of this de- 
partment; he must be the spirit of enthu- 
siasm; his executive ability paramount in 
the training and conduct of the sales 
force. 

The sales force, or solicitors, shall com- 
prise young men preferably with college 
educational training, of local social con- 
nection (the personal element is quite a 
potent factor in the solicitation and pro- 
motion of business). 

The young men should understand the 
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technical talking points of the product they 
expect to sell, its multiplicity of uses, the 
approximate consumption of energy in the 
application of electrical apparatus that 
may be connected to the company’s mains. 
There are always to be found in the cities 
of this class, young men with technical 
training who have been apprenticed to 
some of the large manufacturing concerns, 
anxious to obtain the opportunity of fur- 
thering their experience by entering the 
service of a central station organization. 
Young men of this character would prove 
invaluable in this department, for the 
reason that their electrical training would 
make them familiar from the start with 
the technical features of the subject; and, 
furthermore, with factory or shop expe- 
rience, they would be versed in the actual 
construction and performance of all 
classes of electrical apparatus, filling the 
dual position of salesman and engineer. 
In addition to the technical sales force, a 
young man would be employed for the 
clerical work in the office (some steno- 
graphic experience would be necessary in 
this position). With the increasing vol- 
ume of correspondence a young woman 
stenographer could be added. 

. THE CONDUCT. 

Good advertising is a special appeal. 
It creates a special interest in what you 
desire to advertise. 

Adherence to a single medium of ad- 
vertising results in indifference; acute in- 
terest is only awakened by demonstrations ; 
the public is always ready for a novelty. 

We should open the campaign with a 
direct appeal in the form of a return 
postal card to every desirable householder ; 
(names of such can be obtained in tele- 
phone and city directories, both of which 
give full address and occupation, informa- 
tion difficult to get through other sourees 
and tedious to compile). Thus a complete 
alphabetical arrangement of proposed cus- 
tomers is procured in the simplest man- 
ner. The postal cards would carry the 
name and address of the person to whom 
sent. Upon the reverse side, printed in 
an attractive way, “Please answer accom- 
panving questions ”; “Sign your name in 
full and return.” Printing upon return 
cards would read, “Sales Manager,” “New- 
Business Department, City.” Upon the 
reverse portion such qtestions as the de- 
partment desired answered by party ad- 
dressed, together with room for signature. 
The return portion of these cards could 
also be enclosed with circular letters and 
other forms of literature when answers 
were desired, the card thus serving a 
double purpose. 
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Using a card system, the name of each 
person, with address, date and kind of 
literature mailed, would be filed alpha- 
betically. Sufficient information could be 
kept upon this card to arrive at the exact 
status of each person addressed, whether 
promising or not. This card for filing 
would be made out simultaneously with 
the first edition of mail matter sent. In 
this manner a complete record could be 
kept. The sales manager and sales force 
would all familiarize themselves with the 
mailing list. The city divided into dis- 
tricts could be canvassed by the technical 
sales force directly following enquiries, 
or at regular intervals. 

A circular letter could be made very 
effective, embracing one specialty each 
month. Plain, lucid phraseology, with 
practical facts, should be the essence of 
these letters, especially in the case of let- 
ters to contemplated power users. Expe- 
rience will demonstrate that this class of 
service is the more difficult to secure on 
account of false impressions as to the 
ecnomics of operating costs. These letters 
should be followed by visits from solicitors 
and Jater by sales manager. 

Newspaper advertising is too costly to be 
used in addressing a class; it should be a 
non-partisan medium to secure the atten- 
tion of the masses. Properly carried out, 
this form of advertising is of the best. 
The people of more leisure read both morn- 
ing and evening papers. The larger ma- 
jority of possible consumers read the even- 
ing papers on account of their occupation 
during the day, hence advertisements 
should be maintained in both papers. Fur- 
thermore, the newspaper management 
points with pride to its progressive adver- 
tisers, reference being made in local col- 
umns in direct ratio to the expansiveness 
of the advertisement inserted. 

The language of the advertisement 
should be of the choicest. “Slang” holds 
the attention of nobody. 

Illustrated advertisements could be 
used occasionally as a diversion from the 
usual form. The newspaper advertising 
would be under the supervision of the 
sales manager, and the forms should be 
changed two times per week. 

The many forms of monthly bulletins 
or electric-service booklets, illustrated, are 
probably the nearest approach to the ideal 
advertising that has been devised. 

These attractively worded and illus- 
trated bulletins are more generally com- 
mented upon when sent through the mail 
than any other form of advertising; they 
are really works of art. Distributing by 
mail is a great advantage.over the house- 
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to-house or hand distribution—a much 
larger proportion reaching their destina- 
tion by this method of delivery. The bul- 
letins also escape the association with the 
“patent medicine” and “‘fire sale” litera- 
ture. 

A complete mailing list of bulletins 
should be kept on filing cards, in the same 
manner as other literature. 

Another form of illustrated advertis- 
ing is that of the printed matter circu- 
lated free to central stations by the manu- 
facturing companies introducing their 
many small electrical specialties, such as 
fans of all kinds, small motors for house- 
hold uses, heating apparatus, special forms 
of incandescent lamps, Holophane glass 
ware, shades, etc. These can all be had 
for the mere asking, and could be added 
to the mailing list to be sent at regular 
intervals. 

Street-car advertising has not been ex- 
tensively exploited; however, it would 
doubtless prove an addition to the various 
systems of advertising inaugurated. There 
is one uncontroverted fact; street-car ad- 
vertisements are always before you; you 
can not get away from them. Another 
indisputable advantage is that of the ex- 
cellent system displayed in the care and 
frequent change of these advertising 
cards. A point might arise in case the 
street-car and the central station systems 
were not conjointly owned, whether this 
form of advertising could be adopted ; es- 
pecially if the street-car and the gas com- 
panies were owned by the same concern. 

The display feature as an incentive to 
the increased and more general use of elec- 
tricity is probably the most effective form 
of advertising in vogue. 

There are many ways to advantageously 
display the innumerable uses to which 
electricity can be put. A large, attractive 
sign in front of the central station offices, 
bearing the inscription, “New-Business De- 
partment,” operated every night would 
create public interest both in the sign 
and in the department. A display room 
could be opened in connection with the 
general offices of the central station, where 
the various forms of lighting and lamps of 
different candle-power could be connected 
to circuits controlled by switches, to 
demonstrate to proposed customers the 
elementary control of electric lighting. In 
this connection, instructions in the reading 
of meters could be given by the sales force 
at opportune times. 

An innovation could be introduéed 
whereby all electrical contractors of un- 
questionable financial responsibility in the 
city would be furnished current free, pro- 
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vided that they would carry a line of elec- 
trical specialties for lighting, power and 
some heating, and display same in promi- 
nent location. This would be of mutual 
benefit and limit the quantity of display 
apparatus carried by the central station. 

It would not be irrelevant to remark 
that the less stock in direct competition 
with the electrical contractor the central 
station carried, the more business it will 
do with correspondingly less outlay. 

The duties of the staff of the new-busi- 
ness department would be in a measure 
dependent upon the urgency of the specific 
cases requiring its attention. The routine 
or regular work would comprise a con- 
sultation each morning with the sales 
manager and unfinished business discussed 
and future work planned. For the con- 
venience of the assistants the business and 
residence districts could be reduced to a 
map in sections, printed on public service 
cards shaded by solicitors to represent ter- 
ritory covered each day with an epitome 
of results noted on reverse side. Thus the 
area canvassed at any specified time could 
be ascertained at a glance. Upon the re- 
ceipt of inquiries by mail or otherwise, the 
acknowledgment of same would be made, 
stating time representatives could call for 
interview. Complete details of result of 
interview recorded, as nearly as possible, 
same being filed in office under proper 
classification as to person, address and class 
of service contemplated. 

Church lighting is very desirable aside 
from its pecuniary advantages, also by the 
influence it might exert among those not 
easily reached by other channels of adver- 
tising. 

These subjects, pro and con, must be 
considered as vital statistics in conjunction 
with the duties of the soliciting of new 
business. 

The relationship of the new-business de- 
partment to the operating management 
should be that of the department coming 
under the direct supervision of the man- 
ager of the central station. 

The sales manager would be directly re- 
sponsible to the manager of the company. 

In all matters pertaining to the conduct 
and operation of this department, the sales 
manager would be the executive head. 

Contracts made by this department 
would be subject to the approval of the 
proper authority of the company—counter- 
signed, however, by the sales manager. 

All employés of this department should 
be placed upon a salary basis, commen- 
surate with their worth and to the locality. 
Commissions might be considered, al- 
though the equity of same is very question- 
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able, unless solicitors were changed from 
time to time to equalize the advantages of 
canvassing in power districts. 

Information regarding the operation of 
manufacturing enterprises using coal, gas 
or other fuels should be carefully listed, 
statistics governing each properly com- 
piled. Owners should be interested with 
the importance and economy of electric 
drive, the indisputable points emphasized. 
The necessity of indicating the horse- 
power of the prime movers, both with and 
without load, must be established without 
contradiction ; herein lies the secret of the 
failure in many cases to convince possible 
customers to the adoption of electric 
power. The customer argues on the basis 
of capacity; load-factor, through igno- 
rance, being ignored. Demonstration here 
plays an important rôle. The solicitor 
must court the occasion to make a success. 

An error easily comprehended has been 
committed in the mediocre solicitation of 
business in the past by the declination of 
certain classes of service. This is a mis- 
take, especially in reference to residence 
and church lighting. In the first place a 
well-pleased customer is the best of adver- 
tisements. Secondly, the residence lighting 
load is carried through a larger total num- 
ber of hours per annum, especially since 
early closing has been established in stores 
and business houses. The outlay per kilo- 
watt in apparatus is less in residence light- 
ing. Furthermore, the net rate per an- 
num in this department has in it the suc- 
cess of the company. 

— e0 

The rolling stock of the Great North- 
ern Piccadilly & Brompton Railway, says 
the Tramway and Railway World, con- 
sists of 216 cars, of which seventy-two are- 
motor cars. These are constructed of steel 
with counter-sunk rivets, and finished so 
as to resemble a wooden car. The cars 
inside are lined with a veneer of mahogany 
mounted on uralite and given a fireproof 
treatment. A standard trains consists of 
six cars with a motor car at each end, and 
four trailers between. The motor cars are 
carried on six wheels, a single pair at one 
end and a four-wheel truck at the driver’s 
end. The part of the car immediately over 


the truck is given up to the controlling ap- 
paratus, thus leaving the rest of the car 
free, making it possible to bring the floor 
down near to the rail. The equipment 
consists of two 200-horse-power motors on 
each car. These are controlled by the 
multiple-unit svstem, the contactors, air- 
compressors, reversing switches, rheostats 
and other appliances being carried in a 
cahin in the rear of the motorman. This 
cabin apparently occupies about one-third 
of the motor car, body. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


An Interesting Polyphase 
Motor Installation. 

The factories of the Illinois Watch 
Company and the Sangamo Electric Com- 
pany, at Springfield, Ill., are located im- 
mediately adjacent to one another in the 
large grounds of the former company. 

The plant of the watch company has 
been steam driven since its organization 
in 1870 up to this summer, and power has 
been furnished by their engine for the 
Sangamo Electric Company since that 
company was started in 1899. On account 
of extremely low cost of coal in the 
Springfield district, averaging about $1 
per ton at the boiler room for a good 
grade of nut coal, the cost of power gen- 
eration has been much lower than in other 
localities not equally fortunate in having 
coal mines so convenient; but, neverthie- 
less, after investigating the subject care- 
fully last year, the two companies decid- 
ed last spring to install polyphase motors 
throughout the factories, taking current 
on a special contract from the local elec- 
tric company, the Springfield Lighting, 
Heat and Power Company. This com- 
pany has built within the last two years 
a large and up-to-date steam-driven plant, 
which is situated about one and one-quar- 
ter miles from the watch company’s 
grounds. The plant has a large alternat- 
ing load in the late afternoon and even- 
ing, and a steady, heavy direct-current 
load throughout the day for street rail- 
way service, the load being carried 
throughout the daytime on one or two 
large alternating-current generators, with 
motor-generators for the street railway 
service. 

The electricity supply company has 
been desirous of obtaining a large com- 
mercial day-load on the alternating serv- 
ice, and about a year ago began carrying 
the power and lighting load of the Spring- 
field Boiler and Manufacturing Company, 
which plant is now using at the rate of 
about 300 horse-power. The Illinois 
Watch Company and the Sangamo Elec- 
tric Company made a contract for the 
same service after noting the satisfactory 
and economical results obtained by the 
boiler company, and during June and 
July installed sixteen type BM, three- 
phase Wagner motors in sizes from three 
to fifteen horse-power, thirteen of the 


motors being in the factory of the watch 
company, and three in the factory of the 
Sangamo company. The introduction of 
this service displaced a quite new 250- 
horse-power Allis-Corliss engine, which 
has been shut down and covered up with 
the idea of having it in case any emer- 
gency should arise. The power for both 
factories when the engine was in use 
was transmitted entirely by long lines of 
shafting, and the usual arrangement of 
belting, having one very heavy main belt 
from the engine to the main shaft. As 
some parts of the factories are over one 
block from the engine room, it is evident 


factor of .85 shall not exceed five per 
cent. The secondaries of the transform- 
ers are also connected in delta for 220 
volts and neutral wires are taken from 
the middle points of the transformers to 
give lighting service at 110 volts. By 
properly balancing the motor and light- 
ing loads of the two factories, very excel- 
lent regulation has been secured so that 
the lighting service is not affected in any 
way by the running of the motors from 
the same transformers. 

The largest motor, a fifteen horse- 
power, drives the machine shop of the 
watch company through a twenty-horse- 


Fics. 1 AND 2,—FIFTEEN-HoRsE-PoWER PoLyYPHAS8SE INDUCTION Motor DRIVING 
MACHINE SHOP. 


that the efficiency of the transmission was 
not great at such points. 

The lighting of the factories until about 
a year ago was obtained from an A-35 
Thomson-Houston alternating-current gen- 
erator, driven by the main engine, but the 
capacity of this machine was outgrown 
about that time and part of the lighting 
load last winter had to be carried on the 
city line. With the new service all the 
power and lighting is supplied from a 
bank of three thirty-kilowatt transformers, 
connected in delta to a special three-phase, 
2.300-volt line direct from the station, 
the conductors of this line being No. 2. 
The line is so proportioned and arranged 
that the drop at full load with a power- 


power Morse silent chain, the distance be- 
tween the shaft of the motor and main 
shaft of the machine shop being only 
four feet. This transmission is extreme- 
lv satisfactory, being really quiet, and 
absolutely without slip. The installation 
of this motor with the chain is shown in 
Figs. 1 and 2. One of the motors for the 
Sangamo Electric Company, driving the 
main shop, is a ten-horse-power Wagner, 
and this is suspended inverted on the ceil- 
ing, driving to a central countershaft and 
thence in both directions to the main line 
of shafting. This motor likewise gives 
extremely satisfactory results, and is now 
carrying a considerable overload, nine 


28 
hours per day, without difficulty. This 
motor is shown in Fig. 3. 

A seven-and-one-half-horse-power Wag- 
ner motor, installed in the plate room 
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is entirely out of the way, as shown in 
Fig. 5. This motor is also carrying 
a very heavy overload, amounting to about 
fourteen horse-power, without difficulty. 


Fic. 3.—INVERTED Motor DRIVING MAIN SHOP. 


of the watch company, is suspended on 
the side wall, as shown in Fig. 4, driving 
a central countershaft and thence in both 
directions to the side line of shafting. 
A ten-horse-power Wagner motor, car- 


Fic. 4.—Motor SUSPENDED ON SIDE WALL 
DRIVING PLATE Room. 


rying the screw room of the watch com- 
pany, a very heavy load, is installed in a 
sort of a cupboard in the wall, properly 
ventilated for the motor, and in this way 


In addition to the motors shown in the 
views there are several others having di- 
versified loads, one five-horse-power Wag- 
ner motor driving a high-pressure Root 
blower, which furnishes air for the dis- 
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Fic. 5.—Ten-Horst-Powerr INDUCTION MOTOR 
DRIVING SCREW Room. 


tillate gas plant, furnishing gas for the 

various furnaces òf the two companies. 
Another five-horse-power Wagner motor 

drives several of the testing generators 
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of the Sangamo Electric Company, an- 
other five-home-power Wagner motor in 
the forge shop of the electric company 
drives a large No. 741% Bliss press used 
in forming magnets, a Sturtevant ex- 
hauster, an American pressure blower, a 
grinding machine and a tumbler. As may 
be imagined this motor is doing more than 
its share, as it has a steady load of about 
six to seven horse-power, and is run with- 
out stop from eight to ten hours per day. 
The other motors installed drive the vari- 
ous separate departments of the Illinois 
Watch Company. 

No attempt was made to confine single 
motors to single machines, as nearly all 
the machinery in both plants is light and 
the arrangement of shafting and belting 
in the individual rooms has been left un- 
changed in going from the steam-driven 
service to the motor power. 

Under the special contract with the 
electric light company for the compara- 
tively large amount of power used and 
with the agreement that the service in 
winter ceases at five o’clock, so this heavy 
load does not lap over on the peak of the 
main lighting load, the cost of the service 
after having it in use for about three 
months shows somewhat less than the 
previous cost with the steam-driven plant, 
taking into account both motor service 
and the lighting load, which at this time 
of the year runs as high as 1,200 sixteen- 
candle-power equivalents for the two 
plants. 

All of the motors were installed and 
put in service by the two companies them- 
selves and have operated with entire satis- 
faction from the first day. At present the 
Sangamo Electric Company is making 
quite an interesting series of tests on the 
efficiency, power-factor, etc., of the vari- 


ous motors. 
; OSE ee 


Remote-Control Rheostat 
Switches. 


Modern switchboard engineering tends 
towards making the controlling board as 
compact and safe as possible. To this 
end, remote-controlled apparatus with 
low-tension wiring at the switchboard has 
been devised. The accompanying illus- 
tration shows a simple remote-control 
field rheostat recently placed on the mar- 
ket by the General Electric Company, 
Schenectady, N. Y. 

This new  solenoid-operated rheostat 
switch has been developed to take the 
place of the bulky and expensive motor- 
driven switch, and aside from being small- 
er and simpler than the old type of motor- 
driven switch, the new-switch has no mo- 
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mentum to carry it beyond the desired 
point of rest. 

This automatic rheostat is arranged so 
as to cut resistance in and out of the 
circuit by a revolving arm making con- 
tact on a series of points corresponding 
to divisions in the resistance. The switch 
arm is rotated by means of pawls which 
engage in the knurled rim of a wheel 
upon which it is mounted. The pawls are 
operated by a solenoid plunger to which 
the necessary reciprocating motion is im- 
parted by alternately making and break- 
ing the energizing circuits of the solenoid 
magnets. A single-pole, double-throw 
control switch is used to close the circuit 
in one solenoid or the other, depending 
upon the direction in which it is desired 
to turn the switch arm. Limiting switches 
are provided, so that when the rheostat 
arm reaches either end of its travel it 
opens the operating circuit. 

With the standard switches the operat- 
‘ing solenoids are wound for three-fourths 
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of an ampere and 125 volts. Three capac- 
ities are made, namely, fifty amperes with 
seventy divisions, 100 amperes with sixty- 
five divisions, and 200 amperes with forty- 
six divisions. The General Electric Com- 
pany can also furnish special switches 
with solenoids wound for any standard 
voltage and with switches for smaller or 
larger capacities. 

While remote-control rheostats of the 
type described’ are especially built for 
varying the field strength of generators, 
their use is not limited to this service but 
they are adapted as well for cutting in 
and out resistance for any purpose from 
a distant point, where automatic “no-volt- 
age” and “overload release” features are 
unnecessary. 
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LETTERS TO THE EDITOR. 


Recent Storage Battery 
Improvements. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I beg to enclose herewith copy of a 
letter addressed to the Society of En- 
gineers, London, England, relative to the 
paper of Mr. Cowper-Coles, recently pub- 
lished in your valued periodical. 


“December 1, 1906. 
“SOCIETY OF ENGINEERS, care of Royal 
United Service Institution, London, 
England. 

“Gentlemen: In a reprint of a paper 
by Mr. Sherard Cowper-Coles, on ‘Recent 
Storage Battery Improvements’ read be- 
for your society on November 5 last, I 
find, among other things, references to the 
Bijur battery, made by the General 
Storage Battery Company of New York, 
which do an injustice to the battery, of 
which I am sure the author would not 
knowingly ‘be guilty. Unless Mr. Cowper- 
Coles has actually found by experience 
that the defects which he speaks of, exist 
in the Bijur battery, I do not think it 
Just to bring them forward, since, in my 
opinion, there is not the slightest founda- 
tion in fact for such criticism. However 
much the author may feel that such de- 
fects are liable to occur from the appear- 
ance of the Bijur plates as shown in cuts, 
defects should not be attributed to them 
which they do not possess. 

“While I might also criticise the state- 
ment that the Bijur battery is very simliar 
to the Sperry design on the ground that 
the Bijur plate was originated consider- 
ably before the Sperry plate, I do think 
that a comparison of the Bijur with the 
Sperry or the Morrison is unwise, since 
the difference in construction and action 
are very great, and are best defined by the 
actual construction and operation of the 
cell, without regard to comparison with 
other makes. 

“The reason that the author assigns for 
the power potential difference of cells 
at high rates, are also to my mind in- 
complete, and possibly misleading. To 
ascribe loss of pressure at high rates of 
discharge to a change in the ratio between 
the external and internal resistance, is 
totally at variance with my conception of 
the truth. 

“This statement might be true of pri- 
mary batteries whose internal resistance, 
at high rates may be as much, or even 
more than the external resistance. The 
resistance of a storage battery, however, 
when discharging at what is considered a 
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high rate, is a very small quantity com- 
pared to the external resistance. 

“Indeed, the fact that the discharge 
voltage falls off much more rapidly than 
would correspond to the change in ratio 
between the external and internal resist- 
ance, shows that this has little to do with 
the decrease in voltage. The same reason 
might be assigned for the drooping char- 
acteristic of a shunt dynamo, but few elec- 
trical engineers would consider it an ade- 
quate explanation. 

“Again, the diminution in the voltage 
caused by the decrease of acid strength in 
the pores of the plate is entirely omitted 
unless, perhaps, it may be said to be 
covered by the word ‘polarization’—an 
indefinite term used to cover all losses of 
voltage. 

“Another point which I feel calls for 
explanation, to prevent its general accept- 
ance by battery users, is the author’s con- 
clusion as to the proper cut-off point for 
cells at various rates of discharge. The 
author’s reasoning is logical, and the at- 
tempt to fix the cut-off point in this man- 
ner is a step in the right direction, but 
this procedure involves the knowledge that 
the most discharged part of the material 
in the cell is in the same condition as the 
average amount of material in the plate. 

“While the author’s procedure may be 
correct, so far as the average condition 
of the plate goes, by what process of rea- 
soning does Mr. Cowper-Coles know that 
certain outer portions, or perhaps inner 
portions of the active material are not 
discharged away beyond the condition of 
the average material ? 

“Furthermore, to assume a_ general 
curve for all types of cells would be a 
manifest absurdity, since the ratio be- 
tween the cut-off voltage at high rates, and 
at low rates is very largely dependent 
upon the ratio between the capacity of the 
negative and the positive plates, of which 
the author takes no account. 

“Another statement to which I must 
take exception is that in which the author 
says that the active matter of the Plante 
negative must be mechanically weak, 
which results in a consequent drop in 
capacity. 

“Without going into the reasons for 
this drop in capacity, which can not be 
stated in a short space, I wish to say only 
that this statement and reason are totally 
at variance with the researches of the 
great majority of German and American 
electrochemists. 

“The cells tested by the author on which 
he publishes comparative results, consisted 
of three plates, in which the excess of 
negative capacity is/mùch, greater than 
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occurs on ninety-five per cent of the cells 
used in practice. Conclusions drawn from 
such tests must be accepted with some re- 
serve. Especially in the comparison of 
the ‘network’ plates, the results obtained 
can not in any way be taken as compara- 
tive between this type and the more usual 
type of construction, since no data have 
been given for, or account taken of, the 
relative weights, costs, durability, or space 
required for mechanical separation. 

“I should not wish to be understood as 
in any way criticising the construction em- 
bodied in the network plate, since the 
facts presented by the author do not ap- 
pear to be sufficient to afford ground for 
either criticism or commendation. 

“In conclusion, I beg to say that the 
paper as a whole is interesting, and aside 
from the above points, contains informa- 
tion of value. 

“Yours very truly, 
“Epwarp LYNDON.” 
—___<@—-___ 
Diesel Oil Engines for Inter- 
urban Rallway Service. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In an article in your December 1, 1906, 
edition, on page 907, a comparison is 
made between Diesel engines and steam 
engines for railway work. 

Would not the steam plant be able to 
deliver more than double the output in 
kilowatt in the sixteen-hour run referred 
to, and if so a plant to deliver equal cur- 
rent with the Diesel engine could be much 
smaller, and by using storage batteries 
as in the oil equipment the size of sub- 
stations could be reduced? For these rea- 
sons I believe the saving in the cost of the 
oil plant is toohigh. J.C. Norcross. 

Hudson, Mass., December 12. 


Mr. Norcross will probably admit that 
if you install $50,000. worth of storage 
batteries and deduct $50,000 worth of 
engines, dynamos and rotaries' you have 
not decreased the cost of the steam plant 
installation to any appreciable extent, and 
it is also probable that you have not 
decreased ‘the operating expense any when 
you consider that you must add the losses 
and depreciation on batteries. 

The Diesel equipment plus the storage 
batteries as described has the capacity to 
handle the same peak load that the steam 
plant described was capable of. Unfor- 
tunately, without storage batteries it was 
necessary to install more horse-power in 
the steam plant to take care of this peak 
load than would be necessary with a 
Diesel installation where storage batteries 
were used. 

The installation of storage batteries in 
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connection with rotary substations is not 
new and are used solely for the purpose 
of equalizing the load on the rotaries and 
through the rotaries on the prime movers. 
I can not see, however, that this changes 
the conditions as presented in my article 
and I must, therefore, stand pat on my 
statement. NorMaN McCarry. 
Milwaukee, Wis., December 17. 


— 0 
Chicago Electrical Show. 


The second annual electrical show of 
the Chicago Electrical Trades Exposition 
Company will be held at the Coliseum, 
Chicago, Ill., from January 14 to Janu- 
ary 26. More than 30,000 square feet of 
floor space has been sold to exhibitors. 
Among the leading firms which will be in 
evidence are the following: Armour In- 
stitute, American Steel and Wire Com- 
pany, Automatic Electric Company, 
Allis-Chalmers Company, American Tele- 


phone Journal, Aetna Stage Lighting. 


Company, Albert and J. M. Anderson 
Manufacturing Company, American Clock 
Company, American Vibrator Company, 
The Antiseptic Company, American Elec- 
trical Novelty and Manufacturing Com- 
pany, American Sewer Pipe Company, 
American Electric Heater Company, W. J. 
Burns, Bryan-Marsh Company, Bryant 
Zine Company, Brilliant Electric Com- 
pany, Bidwell Electric Company, Beck 
Flaming Lamp Company, Bishop Gutta 
Percha Company, Baton Electrical Manu- 
facturing Company, W. P. Clockett Com- 
pany, Chicago Telephone Company, Chi- 
cago Pneumatic Tool Company, Frank B. 
Cook, Cooper-Hewitt Electric Company, 
Central Electric Manufacturing Company, 
Chicago Battery Company, Chicago Edison 
Company, Crane Company, Central Elec- 
tric Company, Chicago Lamp and Re- 
flector Company, Chicago Compound Bat- 
tery Company, Commonwealth Electric 
Company, Crescent Wire and Cable Com- 
pany, Crescent Company, Columbia In- 
candescent Lamp Company, Colonial Elec- 
tric Company, Crouse-Hinds Company, 
Joseph Dixon Crucible Company, Dossert 
& Company, Duncan Electric Manufactur- 
ing Company, Diehl Manufacturing Com- 
pany, Dean Electric Company, D & W 
Fuse Company, DeVeau Telephone Manu- 
facturing Company, The Dale Company, 
Dittrick-Jordan Electric Company, Eu- 
reka Electric Company, Engineer Publish- 
ing Company, Edwards Electric Headlight 
Company, Electric Appliance Company, 
Electrice Rotary Floor Polisher Company, 
Electric Storage Battery Company, Elec- 


trocraft Publishing Company, Electric 
e 


Vol. 50—No. 1 


Services Supply Company, ELECTRICAL 
Review, Erwin & Company, Electrical 
World, Engineering World, Edison Manu- 
facturing Company, Electric Cable Com- 
pany, Enamel Metals Company (Enam- 
eled), Ft. Wayne Electric Works, Faries 
Manufacturing Company, Emil H. Grubbe, 
M.D. ; Guarantee Electric Company, Gould 
Storage Battery Company, General Eléc- 
tric Company, Haller Machine Company, 
J. Allen Haines, Holtzer-Cabot Company, 
Felix Hamburger, Helios Manufacturing 
Company, Hart Manufacturing Company, 
Hunter Illuminated Car Sign Company, 
Indiana Rubber and Insulated Wire Com- 
pany, Johns-Manville Company, Kellogg 
Switchboard and Supply Company, Key- 
stone Electrical Instrument Company, 
J. Lang Electric Company, Locke Insu- 
lator Manufacturing , Company, Lyon 
Metallic Manufacturing Company, Mon- 
arch Electric and Wire Company, W. N. 
Matthews & Brother, Metropolitan Elec- 
trical Supply Company, McRoy Clay 
Works, Miller Anchor Company, National 
Carbon Company, National Battery Com- 
pany, Nernst Lamp Company, Nungesser 
Battery Company, Nurnberg Flaming Are 
Lamp Company, New York & Ohio Com- 
pany, Oliver Manufacturing Company, 
Ohio Brass Company, Oneida Community, 
Limited; Okonite Company, Limited; 
Peabody Coal Company, Phoenix Glass 
Company, H. A. Petersen Manufacturing | 
Company, Peirce Specialty Company, 
Public Service, Phelps Company, Packard 
Electric Company, Protected Rail Bond 
Company, Reynolds-Dull Flasher Com- 
pany, Roth Brothers & Company, Rock 
Island Battery Company, Reed Electric 
Cordage Company, Shelton Electric Com- 
pany, J. L. Shureman Company, Strom- 
berg-Carlson Telephone Company, Swed- 
ish American Telephone Company, Sim- 
plex Electric Heating Company, W. H. 
Schott, Stolz Electrophone Company, 
Sangamo Electric Company, Stanley & 
Patterson, Inc., the Sarco Company, Ster- 
ling Electric Company, Speer Carbon 
Company, the Consumers’ Company, Tele- 
phony Publishing Company, Universal 
Manufacturing Company, Universal Elec- 
tric Storage Battery Company, University 
of Illinois, Vulcan Electric Heating Com- 
pany, Vim Company, Vesta Accumulator 
Company, Wagner Electric Manufactur- 
ing Company, Western Electric Company, 
Westinghouse Electric and Manufactur- 
ing Company, Western Electrician, West- 
ern Insulator Company, Wilson Trolley 
Catcher Company, Wire and Telephone 
Company of America, Whitney Electrical 
Instrument Company. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


‘SOUTHERN PACIFIC TO ELECTRIFY PORTION OF ITS 
SYSTEM—The Southern Pacific company has let contracts to the 
amount of $1,881,600 for the electrification of its Alameda (Cal.) 
lines. The company expects to have the new system in operation 
by July of 1907. 


OHIO TRACTION MERGER—The Columbus Traction Company 
has been incorporated with a capital stock of $1,000,000 to take over 
the lines of the Central Market Company, of Columbus, Ohio. The 
new company will lease the property to the Columbus Railway and 
Light Company, which will then contro] all the street-car lines in 
Columbus. 


NEW TELEPHONE COMPANY—Articles of incorporation have 
been filed by the Diamond State Company, of Jersey City, N. J. 
The company will carry on, promote and maintain telephone and 
telegraph lines in New Jersey, Delaware, Pennsylvania and else- 
where. The incorporators are: Charles Schlegle, Arthur Robertson, 
J. Valentine Forster and James Ross, of Jersey City, N. J., and 
W. L. Missmer, of Wilmington, Del. The capital stock is $5,000,000. 


NEW CUBAN CABLE LINE—Authorization has been granted 
to the Commercial Cable Company of Cuba to land cables in Cuba 
and connect the same with Havana. The concession is indefinite 
and does not constitute a monopoly. The government reserves the 
right to suspend the concession and take possession of the plant 
when public interests demand that such action be taken. In such 
event the government shail decide what compensation, if any, ought 
to be paid to the company. The concession goes into effect on 
January 10. 


$20,000,000 MORTGAGE—The state railroad commission hag con- 
sented to the issue by the New York & Portchester Railroad Com- 
pany of a mortgage for $20,000,000 and approved of an increase of 
its capital stock from $250,000 to $20,000,000. Substantially, all of 
the capital stock of the New York, Westchester & Boston Rail- 
way Company, whose proposed line is practically the same as the 
New York & Portchester Railroad Company, is owned by the owners 
of stock in the latter road. It is provided that at no time shall the 
total amount of mortgage bonds outstanding in both railroads exceed 
$20,000,000, and at no time shall the total amount of outstanding 
capital stock of both companies exceed $20,000,000 at par value. 


PHILADELPHIA LIGHTING CONTRACT AWARDED—The 
contract for electric lighting for the entire city of Philadelphia, Pa., 
for 1907 has been awarded to the Philadelphia Electric Company, 
the same to cost $1,124,224.50. The amount paid to this company 
for the same service for 1906 was $1,098,271.55. Proposals for elec- 
tric lighting for the entire city were advertised for in the early 
part of 1906, but on the date of the opening, March 9, there was 
only one bid submitted, that of the Philadelphia Electric Company, 
the prices offered being lower than for the year just closed. The 
whole number of lights at present maintained by the city is 11,223. 
The appropriation made by city councils for 1907 includes $10,000 
for new lights to be located later. 


ELECTRIFICATION OF ITALIAN RAILWAYS—The Westing- 
house company has been awarded the contract for the electrifica- 
tion of one of the tunnels on the North Italian section of the Italian 
government railways. This is the Giovi tunnel on the Milan-Giovi 
line. The trains passing through the tunnel are at present operated 
by steam locomotives, and in order to increase the traffic electric 
locomotives are to be employed. It is expected that the traffic will 
thus be doubled. The Giovi tunnel is about five and a half miles 
long. The value of the contract is around $1,200,000. The technical 
department of the lines operated by the Italian government is now 
making studies with a view to the early introduction of electricity 
on the Turin-Modane section, and also on the Pisola-Poratta line of 
the Bologna-Florence route. 


COAL COMPANIES TO SELL ELECTRICITY—Application has 
been made for a charter for an electrical corporation, to be known 


as the Harwood Transmission Company. This concern will manu- 
facture electricity and furnish it for the purposes of light, heat and 
power to the counties of Luzerne, Columbia, Schuylkill, Berks, Le- 
high and Northumberland, Pa. The principal incorporator of the 
company is Calvin Pardee, Sr., of Philadelphia. The other stock- 
holders are Alfred Pardee, Ario Pardee, Calvin Pardee, Jr., and 
A. W. Drake, general superintendent of the Lattimer and Harwood 
coal mines. It is announced that the coal operators have conceived 
the idea of manufacturing electricity at the mines, where fuel is 
cheap, and marketing it to the country for miles around. A 
large power plant is being erected at Harwood, and lines of wires 
will reach from the mines to Reading, Allentown, Sunbury, Mauch 
Chunk, Pottsville, Shamokin, Bloomsburg and other towns and 
hamlets where electricity can be used. The projectors of the Har- 
wood Transmission Company are confident that the cost of elec- 
tricity, taking into account maintenance of poles and wires and 
interest on the investment, can be considerably reduced by locating 
the power plants at the mines, thus saving the freight on the coal 
—$1.75 a ton to Philadelphia and $1.80 to New York—and the cost of 
its handling in the manufacturing centres where it is used now in 
generating electricity. For the present the projectors of the com- 
pany do not care to give out any figures as to the probable per- 
centage of reduction in the cost under the method they have in view. 


NEW MANUFACTURING COMPANIES. 

NEW YORK, N. Y.—The Eclipse Electric Storage Battery Com- 
pany, with a capital of $1,000, has been incorporated by William 
Knoblock, George Bendt and George Pfachler, Jr., all of New York 
city. 

CHICAGO, ILL.—The I. A. Bennett Company has been incor- 
porated to manufacture electrical and mechanical devices. The 
capital is $2,500 and the incorporators: I. A. Bennett, Otto Kerner 
and Joseph Fry. 


ALBANY, N. Y.—The Dongan Electrical Instrument Company 
has been incorporated with a capital of $50,000 to manufacture 
mechanical and electrical instruments. The incorporators are: 
G. H. Rymers, H. J. Prince, Jr., and H. M. Keys, Albany. 


MADISON, WIS.—The General Accumulator and Battery Com- 
pany, of Milwaukee, has been incorporated to manufacture electric 
machinery and electric automobiles. The capital stock is $25,000, 
and the incorporators: R. J. Fleischer, A. J. F. Uchitil and H. G. 
Decker. 


NEW YORK, N. Y¥.—The Joseph Menchen Electrical Company 
has been incorporated to manufacture electrical stage and other 
appliances for theatres. The capital is $15,000 and the incorpora- 
tors: Frank B. Arnold, William F. Edwards and John H. Crosier, 
of New York city. 


ALBANY, N. Y.—The American Gas and Electric Company, of 
New York city, has been incorporated with a capital of $7,000,000 
to manufacture apparatus and machinery for the storage and dis- 
position of gas, electricity, water and steam. The directors include 
H. L. Doherty and W. H. Pitkin, Jr., of New York city, and M. C. 
Humstone, of Brooklyn. s 


SPOKANE, WASH.—Articles of incorporation have been filed 
by the Electrical Alarm Company, of Spokane. The organizers 
are J. O. Calhoun, of Seattle; M. L. Crosse, of Portland, Ore., and 
Edwin B. Simmons, of Spokane. The capital stock is $10,000. The 
object of the company is to act as agent in installing electrical ap- 
pliances. The principal place of business is to be Spokane. 


DATES AHEAD. 
Electrical Trades Exposition. Chicago, I1., January 14-26, 1907. 
Northwestern Electrical Association. Chicago, IN., January 16, 
17 and 18, 1907. 
Ohio Engineering Society. 
Jamestown Ter-Centennial Exposition. 
November 30, 1907. 


Columbus, Ohio, January 22-24, 1907. 
Norfolk, Va., April 26 to 
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ELECTRIC LIGHTING. 
PERRYVILLE, MD.—The town council of Perryville is arrang- 
ing to have the town lighted by electricity. 


PEWAUKEE, WI1S.—Pewaukee has voted in favor of granting 
a franchise for lighting the village with electricity. 


LAKEWOOD, OHIO—The Lakewood council has voted to sell 
the municipal electric light plant to the highest bidder. 


MONROE, LA.—The election held in West Monroe resulted in 
the town’s voting to issue bonds for a town hall and an electric 
light plant. 


HAVRE DE GRACE, MD.—The Commercial Light, Heat and 
l Power Company, of Wilmington, Del., has been granted a franchise 
to do business in Havre de Grace. 


SCRANTON, PA.—The director of public works has been re- 
quested to prepare plans and specifications for an electric light plant 
to furnish lights for the city streets and buildings. 


CALEDONIA, N. Y.—The town board has granted permission 
to the Niagara, Lockport & Ontario Power Company to use the 
town highways for the delivery of electricity for power, light and 
heat, | 


ST. AUGUSTINE, FLA.—The city of St. Augustine has awarded 
a contract to the St. Johns Light and Power Company for lighting 
the city. The contract calls for ninety arc and forty incandescent 
lamps. 


ALBANY, N. Y.—Authority has been given by the state com- 
mission of gas and electricity to the Saranac Lake Light, Heat 
and Power Company to Sell its plant and franchise to the Electric 
Light, Power and Railroad Company. | 


KENTON, OHIO—R. G. and E. M. Kerlin, of Toledo, have made 
a deal to purchase the local plant of the Kenton Gas and Electric 
Company for $100,000. They have paid about $30,000 in cash and 
contract to pay the remainder April 1, when they take possession. 


WATERLOO, IOWA—The property of the Janesville Power Com- 
pany, which has lain idle for the last three years, has just been 
bought by men from Cedar Rapids and is to be put into shape so 
that power can be developed and utilized in Waterloo and Cedar 
Falls. 


DANBURY, CT.—The Danbury & Bethel Gas and Electric Light 
Company formally petitions the general assembly for an amendment 
to its charter authorizing and empowering it to increase its capital 
stock in the sum of $100,000 and its bonded issue in the sum of 
$75,000. 


ASHLAND, WIS.—The city of Ashland will vote on January 15 
on municipal ownership of its electric light plant. The city has 
obtained an option on a water power site in the northern part of 
the state, and the electors will decide whether a municipal plant is 
to be built. . 


GOUVERNEUR, N. Y.—The St. Lawrence River Power Company 
has decided to deepen the power canal at Massena next spring, 
and during the winter extensive preparations will be made. The 
canal will be deepened to forty feet, and over $1,000,000 will be 
expended on the work. 


DETROIT, MICH.—Such has been the call for light and power 
in Detroit for the last six months that the Detroit Edison Com- 
pany is making extensive plans to increase its now inadequate 
capacity’ In 1903, when the plant was built, it was thought no 
additions would be necessary for at least five years. 


NEW BRUNSWICK, N. J.—At the annual meeting of the New 
Brunswick Light, Heat and Power Company, John C. Eisele, Nathan- 
iel King and Halsey M. Barrett, all of Newark, were reelected 
directors, and they organized by electing John C. Hisele, president; 
Nathaniel King, secretary, and Halsey M. Barrett, treasurer. 


GALT, ONTARIO—The estimated prices for electric power 
transmitted to Galt have been officially announced by the Hydro- 
electric Power Commission. The maximum price named for 2,500 
horse-power is $22 per horse-power. This is the price of the power 
transmitted to Gait’s borders and does not include the expense of 
distribution. 
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KNIGHTSTOWN, IND.—The city council will install a 300-horse- 
power gas engine in the electric light and waterworks plant, as the 
present supply of power is inadequate to the demand. For some 
time portions of the streets have been in darkness. Knightstown 
has operated both systems as municipal property for several years 
with success. 

ALEXANDRIA, VA.—In the office of the corporation court, a 
deed of mortgage to secure the Baltimore Trust and Guarantee Com- 


. pany the sum of $150,000 has been recorded by the Alexandria Elec- 


tric Company. The money is to be used in the construction of the 
new electric light and power plant in Alexandria, which is rapidly 
nearing completion. 

ELIZABETH, N. J.—The incoming city council will early in the 
new year take up the proposition to establish a municipal lighting 
plant in Elizabeth. When a referendum vote on the question was 
taken at the recent election those in favor of a city plant out-voted 
the opposition three to one, but less than forty-five per cent of the 
voters at that election took notice of the referendum. 


ELLSWORTH, ME —The Bar Harbor & Union River Power 
Company will begin work at once upon the development of the 
power of Union river at Ellsworth. The plans contemplate a con- 
crete dam over sixty feet high, with power-house containing modern 
hydraulic and electrical equipment. J. A. Leonard, of Ellsworth, 
is engineer of the company, and Sellers & Rippey, of Philadelphia, 
have been retained as consulting engineers. 


MARQUETTE, MICH.—The light and power commission has prac- 
tically decided to build a new concrete dam and power-house. The 
commission was led to take this action on account of the present 
need for more power, and also by the fact that there will have been 
earned by the end of this fiscal year about $20,000 over and above 
operating expenses, interest on bonds and a sinking fund for the 
retirement of bonds. It will take two years to build the new plant 
and it can not be completed before the fall of 1908. The probable 
cost will be $97,000. 


PASADENA, CAL.—At the regular meeting of the city council 
the city attorney reported that the decision of the court in the 
recent lighting suit was that the city had the right to use the tax 
money for the purpose of furnishing light for the city and its 
inhabitants and that there was no legal obstacle to prevent the city 
from going ahead with its plan for the construction of a municipal 
lighting system. The council ordered bids advertised for to sup- 
ply material for a distributing system. The former bids were dis- 
carded, as the checks accompanying them were not equal to ten 
per cent of the bid. | 


JOLIET, ILL.—The Economy Light and Power Company, which 
has absorbed all the Monroe-Gaylord water power rights in Joliet, 
has instructed its engineering department to prepare immediate 
plans for a new power plant to be erected near Channahon, below 
Joliet. One million dollars will be spent on this enterprise. The 
Economy company expects to develop electricity at this new plant 
within a year. , The plant at Lake Joliet will not be built until 
a controversy with the sanitary district regarding certain rights is 
settled. The Chicago sanitary district owns some water power privi- 
leges at South street in Joliet, but these are disputed by the new 
concern, which expects to control all the water power rights in the 
Desplaines channel from the Jackson street dam to the junction 
of the Illinois and Kankakee rivers, near the Grundy county line. 


RIVERSIDE, CAL.—The electrical power contract which has 
been under consideration for many months between the city of 
Riverside and the Pacific Light and Power Company has been 
signed, assuring to the city an abundance of electricity to supple- 
ment the power received from the Edison Electric Company, and 
from the steam plant owned by the municipality. This contract 
provides that the Pacific Light and Power Company shall furnish 
the city with electric current to the amount of 500 horse-power,; 
that the city shall pay for this power at the rate of $6 per horse- 
power per month, amounting to not less than $1,000 worth a month; 
that the city shall have the right to increase the amount of power 
upon condition that the increase shall be in installments of not 
less than 100-horse-power lots, and that if additional power is called 
for the minimum amount paid in any one month shall be increased 
to $1,250. The contract is for five years, with the privilege of re- 
newal for five or ten years longer. The city is given the right to 
terminate the contract at the end of a year if desired. 
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PERSONAL MENTION. 


MR. WILLIAM A. HOUSE, second vice-president and general 
manager of the United Ratlways Company, Baltimore, Md., has been 
made acting president to succeed the late Gen. John M. Hood. 
Mr. George C. Jenkins will continue as vice-president and Mr. 
William Early has been made assistant secretary. 


MR. J. E. SEWELL has been appointed general manager of the 
properties operated by the Connecticut Railway and Lighting Com- 
pany, which were taken over by the New York, New Haven & Hart- 
ford Railroad on December 20. These properties will hereafter be 
operated under the title, “Lessees, Connecticut Railway and Light- 
ing Company,” and Mr. Sewell’s headquarters will be in Water- 
bury, Ct. 

OBITUARY NOTES. 

MR. NATHANIEL P. YEATMAN, for fifteen years secretary of 
the Nashville Railway and Light Company, Nashville, Tenn., died 
suddenly at his home in that city on December 18. Mr. Yeatman 
was born in St. Louis fifty-four years ago, and had lived in Nash- 
ville twenty-five years. He engaged in the carpet business with 
Benson & Company when he first came to Nashville, remaining with 
them ten years. He was then elected secretary of the Nashville 
Railway and Light Company, which position he had since filled. 


MR. JAMES SMITH, who, until seven years ago, was superin- 
tendent of all track work carried on by the Toronto (Ontario) Rail- 
way Company, died at his residence in that city on December 18. 
Mr. Smith was eighty-one years of age, and had been engaged in 
railway work all his life. In 1869, when the Toronto Street Rail- 
way was purchased by Kiely Brothers, Mr. Smith was placed in 
charge of the mechanical department of the system. When the 
present company was formed he was promoted to the position of 
superintendent of construction, from which he retired seven years 
ago. 


NEW PUBLICATIONS. 


THE STUDY OF SCIENCE BY YOUNG PEOPLE—Dr. William 
S. Franklin, of Lehigh University, South Bethlehem, Pa., has re- 
printed in pamphlet form two lectures on ‘‘The Study of Science 
by Young People,” which were recently delivered to the older schol- 
ars of the Bethlehem schools. 


SCOTT’S DIGEST OF THE THINGS THAT ARE PRINTED 
IN SMALL TYPE—Victor L. Scott, San Antonio, Tex., has pub- 
lished a brief digest calling attention to the importance of a care- 
ful study of the clauses generally printed in small type on insurance 
policies. The function of this publication is particularly to call 
attention to the dangers of the use of gasolene. 


UNITED STATES NAVY—tThe following reports have been 
{Issued by the Navy Department, Washington, D. C.: Report of the 
chief of the bureau of yards and dockg, report of the paymaster- 
general, report of the surgeon-general, report of the judge-advocate- 
general, report of the chief of the bureau of ordnance, report of 
the chief of the bureau of steam engineering, report of the chief of 
the bureau of equipment and report of the chief of the bureau of 
construction and repair. 


REPORT OF THE BOARD OF RAPID TRANSIT RAILROAD 
COMMISSIONERS FOR THE CITY OF NEW YORK—tThe report 
of the board of rapid transit commissioners for the city of New 
York for the year ending December 31, 1905, has been issued. 
The contents include the report of the commissioners, appendant 
reports of the commissioners and staff, the opinion of the court 
in suits brought against the board, report of the chief engineer 
and report of the auditor. In addition to this there are numerous 
illustrations showing the progress of the work and a series of 
maps giving contour lines and profiles. 


ELECTRICAL SECURITIES. 


The activity in the stock market last week was not great, due 
in part to the holiday season. Following a rather severe break 
on Monday, there was a general recovery, with good net gains for 
the week in many instances. Conditions in the money market im- 
proved somewhat, the rate for call money being eighteen per cent, 
as compared with thirty-six per cent for the previous week. Time 
funds have also eased materially. Industrial conditions continue 
favorable, with every prospect of future expansion, particularly in 
the iron and steel, copper and transportation industries. Railroad 
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earnings for November show good net gains, with indications of still 
better figures for the month of December. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 29. 


New York: Closing. 
AllisChalmers common ..........- cee ccccee 16:3 
Allis-Chalmers preferred .............0e00.6 44 
Brooklyn Rapid Transit ...........2ccecees 79% 
Consolidated Gas ......... ccc cece cree cee 137% 
General Blectrie \...04004ee wee tele we nrew es Keowee 158, 
Interborough-Metropolitan common ......... 351 
Interborough-Metropolitan preferred ........ 734 
Kings County Electric ........... cc cee eee 150 
Mackay Companies (Postal Telegraph and 

Cables): common 24:45 6.250626 v daw sees oe 70 
Mackay Companies (Postal Telegraph and 

Cables) preferred ........... cc cece wee 67 
Manhattan Elevated ............ ccc cece cee 142 
Metropolitan Street Railway ............... 106 
New York & New Jersey Telephone.......... 124°, 
Western Union .....ssssssesesssossssssess. 83 
Westinghouse Manufacturing Company...... 161 


The directors of the New York & New Jersey Telephone Com- 
pany have authorized an issue of $6,310,166.66, or 63,101 2-3 shares, 
of the unissued stock of the company. The new issue is to provide 
funde for the construction requirements of the company during 
1907, and the present stockholders can subscribe at par for the new 
stock in proportion to their present holdings. In addition to making 
the announcement of the stock issue the directors of the company 
made two other important announcements to the stockholders. The 
first of these was to the effect that in the judgment of the directors, 
the interests of the company and the stockholders would be pro- 
moted by the listing of the stock of the company on the New York 
Stock Exchange. The directors have, therefore, authorized an ap- 
plication whereby such action will be taken, and it is expected that 
the stock will be regularly listed at an early date. The second 
announcement concerned the dividends of the company. Heretofore 
the company has been paying dividends at the rate of 7 per cent 
per annum, but the dividends were paid by declaring regular quar- 
terly disbursements of 11% per cent, and an extra dividend of 1 per 
cent at the end of the year. The directors have declared that divi- 
dends hereafter will be declared at the rate of 1°y per cent quar- 
terly. The quarterly payment for the last quarter of 1906 and the 
extra payment of 1 per cent were declared at the directors’ meeting 
on December 26. 


Boston: Closing. 
American Telephone and Telegraph......... 13514 
Edison Electric Illuminating ............... 225 
Massachusetts Electric .....ssssosessseeseso 68 
New England Telephone ................00. 126 
Western Telephone and Telegraph preferred. 80 

Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 65 
Electric Storage Battery preferred.......... 65 
Philadelphia Electric ........... ccc cece eee 7% 
Philadelphia Rapid Transit ................ 20 
United Gas Improvement ..............c00. 931%, 


President Snowdon, of the Electric Company of America, has 
issued the following statement: “I am advised by the Electric 
Bond and Share Company that they will offer to the stockholders of 
the Electric Company of America the opportunity to subscribe to 
the preferred stock with a bonus of 40 per cent of common .stock 
added. Owing to the small amount of stock non-assenting the 
Electric Bond and Share Company, on my application, has given 
authority to Include non-assenting, as well as assenting shares to 
participate in this privilege. Payments on account of subscriptions 
will be called in gradually, as circumstances may demand.” 


Chicago: Closing. 
Chicago Telephone ........ cece cere eee ceee 114 
Chicago Edison Light .......... ccc cece eee 140 
Metropolitan Elevated preferred............ 70 
National Carbon common ...........-.-ceee8 85 
National Carbon preferred ................. 116 


Union Traction common .........%.V.ceeee — 
Union Traction preferrediisan kase ds dele alae = 
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NEW INCORPORATIONS. 
SANTA FE, N. M.—Sacramento Telephone Company, of Alama- 
gordo. $10,000. 


ALBANY, N. Y.—United Electric Service Company, New York. 
$5,000. Directors: M. W. Rayens, J. T. Mulhall and T. M. Henne- 
berry. 


LINCOLN, NEB.—Farmers’ Telephone Company. $1,500. In- 
corporators: J. J. Shonka, J. J. Matous, E. H. Roh and Frank 
Marusak. 


LITTLE ROCK, ARK.—United Cities Traction Company, Fort 
Smith. $4,000. Imcorporators: Ira L. Reeves, W. R. Eaton and 
H. G. Baker. 


DOVER, DEL.—International Light Company. To engage in 
the production of electricity and gas for light, heat and power. 
$150,000. Incorporated by Chicago parties. 


ALBANY, N. Y.—Fort Miller Electric Light, Heat and Power 
Company, Fort Miller. $25,000. Directors: J. C. Harris and J. L. 
Henning, Jr., Saratoga Springs; J. J. Harris, Fort Miller. 


HELENA, MONT.—Joliet Water and Electric Power Company. 
To operate at Rock Creek, in Carbon county. $50,000. Incorpora- 
tors: E. H. Earle, of Joliet; C. W. Forester and C. L. Harris, of 
Billings. 


COLUMBUS, OHIO—The Lancaster Traction and Power Com- 
pany, of Lancaster. To operate electric lines and furnish fuel, light 
and power in Lancaster and through the country adjacent thereto. 
$400,000. 


ALBANY, N. Y.—The Newburgh Home Telephone Company, of 
Newburgh. To operate in Orange, Rockland, Ulster, Dutchess and 
Putnam counties. $150,000. Directors: Henry J. Prince, Howard 
Hendrickson, of Albany, and T. W. Brush, of Elyria, Ohio. 


FRANKFORT, KY.—Lewis Telephone Company, of Indian 
Bottom, Letcher county. To build a telephone line from Cornetts- 
ville, Perry county, to Whitesburg, Letcher county, and up Rock 
House creek to Colston, Letcher county. $1,500. Incorporators: 
T. G. Lewis, J. H. Brown and Jeff Ison. 


ONEIDA, N. Y.—Rome & Oneida Electric Railroad Company. 
$350,000. Directors: Dr. I. L. Hill, Clifford C. Goodwin, C. L. 
Leonori, E. S. Mendelsohn, all of New York; Edward F. Lally, 
George V. Lally, both of Detroit, Mich.; Dewitt C. Hadcock, of 
Oneida; Lawrence Concannon, of Vernon; Michael J. Larkin, of 
Rome. 


ALBANY, N. Y.—The West Shore Electric Company, of Ravena. 
To operate in Coeymans, Albany county, and New Baltimore, Green 
county. $40,000. Directors: John N. Briggs, Charles Van Hoesen, 
Stephen W. Mosher, of Coeymans; Arthur Hart, Herbert Layman, 
James R. Cochrane, of Ravena, and William H. Baldwin, of New 
Baltimore. 

TELEPHONE AND TELEGRAPH. 

RICHMOND, VA.—The Southern Bell Telephone Campany is 

making large extensions to its underground system. 


PETERBORO, ONTARIO—The Bell Telephone Company has 
been granted permission to erect a new office building. 


MASON CITY, IOWA—The Western Electric Telephone Com- 
pany will make improvements to its system to cost $60,000. 


BELLEVILLE, ILL.—Belleville has issued a permit to the Bell 
Telephone Company to erect a telephone building to cost $17,000. 


MARTINS FERRY, W. VA.—A long-distance line has been com- 
pleted by the Bell Telephone Company from Martins Ferry to 
Columbus, Ohio. 

SHREWSBURY, MASS.—The Moonlight Telephone Company 
is the name of a new telephone company started in Shrewsbury 
by Lewis E. Gates and Frank S. Child. 


PALESTINE, TEX.—The Western Union Telegraph Company 
will erect an additional line from Palestine to Valley Junction, 
north Valley Junction to Mart, and west Valley Junction to San 


Antonio, a total distance of 400 miles. i 


PALESTINE, TEX.—The telephone company has let a contract 
for a new building and machinery, the old plant not being able to 
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meet the needs of the town. Everything connected with the plant 
will be new and up to date, and will be installed as soon as the 
building can be completed. ` 


ATLANTA, GA.—The occupation tax passed under the general 
tax act of 1902 has been declared unconstitutional by the state 
supreme court. The decision was rendered in the case of the state 
against the Southern Bell Telephone and Telegraph Company. The 
decision, it is estimated, will cause a loss of $150,000 annually to the 
state. 


WASHINGTON, PA.—T. B. Lee, superintendent of the State 
Mutual Telephone Company, announces that his company has pur- 
chased the franchise in Washington of the Pittsburg & Allegheny 
company, and that work under it will be begun immediately. Mr. 
Lee only recently succeeded in securing a franchise for his com- 


‘pany in Waynesburg. 


DALLAS, TEX.—The Dallas Consolidated Long-Distance Tele- 
phone Company has been sold to G. W. Riddle and others. The 
consideration was about $8,000. Judge Riddle expects the busi- 
ness of the company he now controls to be increased and its serv- 
ice extended. He is not prepared, however, to state at present just 
what extensions will be made. 


WHEELING, W. VA.—Plans are being made at West Alexander 
for the formation of a new independent telephone company to con- 
struct lines in this section of the county and to connect with the 
Bell Telephone Company at Elm Grove. Already a large number 
of subscribers have been secured and the line is assured. The 
project is being pushed by D. W. Hamilton. 


RENO, CAL.—It is reported that the Postal Telegraph Company 
is about to begin the construction of an overland line from Salt 
wake to San Francisco, following the route of the Western Pacific 
Railroad. It is expected that the Postal Telegraph Company will 
follow the rails out of Salt Lake and Sacramento and build laterals 
down to Reno and through Carson to the Southern Nevada mining 
country. 


ABILENE, TEX.—The Roberts Telephone and Blectric Company, 
of Abilene, Tex., continues to make extensions and improvements. 
It now has ordered and in transit the material for the erection 
of a forty-mile toll line between Abilene and Stamford, along the 
right of way of the Abilene & Northern Railroad, and will add 
other circuits when necessary. It is hoped by the first of the year 
to have this line completed and ready for business. 


KANSAS CITY, MO—The Missouri & Kansas City Telephone 
Company will hereafter, dating from January 1, pay the city four per 
cent of the company’s gfoss receipts within the city for the occu- 
pancy of the streets and alleys with its poles and conduit system. 
Under previous arrangement the company paid into the city treas- 
ury quarterly sums of money in proportion to the miles of wires 
carried in the conduits, but did not pay for poles or exposed wires 
as there has been a question of the legality of the ordinance requir- 
fing a tax for these. 


WASHINGTON, D. C.—A lot on Columbia road between Four- 
teenth and Fifteenth streets, has been bought by the Chesapeake 
& Potomac Telephone Company, on which site will be erected a 
three-story building, to be completed by December of next year. 
In this structure will be located the Mount Pleasant telephone 
exchange. The cost of the building is estimated to be $90,000 and 
that of the equipment, $250,000. The company has also recently 
acquired ground in Tennallytown, where a branch exchange will be 
erected to meet the growing needs of the suburbs of the north- 
western part of the district. 


NEW ALBANY, IND.—With a view of operating telephone ex- 
changes in several counties in southern Indiana, the Farmers’ Met- 
ropolitan Telephone Company has been organized with headquarters 
at Palmyra, twenty-five miles north of New Albany. It is proposed 
to operate exchanges in Floyd, Clark, Washington, Harrison, Craw- 
ford and Orange counties. The stockholders have elected Clarence 
Quibbeman, president; James Rector, secretary; Fred Haub, treas- 
urer, and A. N. Wolfe and Samuel Hendricks, directors. Another 
telephone company is being organized in Washington township, in 
Harrison county, to operate local telephone lines. At a preliminary 
meeting Harvey Kendall was elected president; Dr. J. H. Reader, 
secretary, and A. M. Kemper, treasurer. 
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ELECTRIC RAILWAYS. 
EAST ST. LOUIS, ILL.—The East St. Louis city council has 
passed an ordinance renewing the charter of the Illinois & Indiana 
Electric Railroad. 


BELLEVILLE, ILL.—The board of trustees of the village of 
Freeburg, six miles east of Belleville, has granted a twenty-year 
franchise to the Belleville & Pinckneyville Traction Company. 


MIDLAND, MICH.—A franchise for an electric railway in Mid- 
land has been granted to A. W. Lewistein and Burton H. Carter, 
local capitalists. They are required to build the road within two 
years. 


BAYONNE, N. J.—The Hudson Companies have awarded to the 
Babcock & Wilcox company the contract for the eight big boilers 
of 24,000 horse-power which are to be placed in the Hudson River 
tunnels power-house. 


WASHINGTON, PA.—The East Washington council has passed 
an ordinance giving the Washington & Canonsburg Street Railway 
Company, owned by the Pittsburg Railways Company, a ninety-nine- 
year franchise over East Beau street, that borough. 


CANON CITY, COL.—Frank D. Heath, an electric railroad pro- 
moter, reports that he has financed the Canon City & Royal Gorge 
Electric Railway line, and that $500,000 will be invested just as 
soon as the city will raise a bonus of $30,000 for the enterprise. 


KEWANEE, ILL.—Nine miles of interurban track connecting 
Kewanee and Galva have been opened by the Galesburg & Kewanee 
Electric Railway Company. This is the first interurban line to 
operate in Henry county. W. H. Lyman, of Kewanee, is president 
of the company. 


BUFFALO, N. Y.—Certificates of necessity have been granted 
by the State Railroad Commission to the Dunkirk Street Railway 
and to the Buffalo & Lackawanna ‘Traction Company, which 
means that the electric system between Buffalo and Erie, Pa., will 
be an actuality at an early date. 


HARRISBURG, PA.—The merger of the Somerset County Street 
Railway Company and the Pennsylvania & Maryland Street Railway 
Company, under the name of the Pennsylvania & Maryland Street 
Railway Company, capital $410,000, to construct lines in merset 
county and in Maryland, has been approved by Governor Penny- 
packer. 


RENO, NEV.—The Moana Springs Railroad Company has se- 
cured a right of way from Reno to Moana Springs, about four miles 
south of Reno, and within the next six months electric cars will be 
running to that resort. Right of way has been secured through a 
number of ranches. The tracks of the Nevada Transit Company will 
probably be used within the city limits. 


PITTSBURG, PA.—The Arnold City & Southern Railway Com- 
pany has been organized by Pittsburg and McKeesport men to build 
eight miles of trolley line threugh Washington and Jefferson town- 
ships to connect with the Webster, Monessen, Bellevernon & Fayette 
City railway. The company is capitalized at $45,000 and the presi- 
dent is Edmond Englert, of Pittsburg. 


MBMPHIS, TENN.—The Boston-Ozark Traction Company has 
been organized at Fayetteville, Ark., for the purpose of establishing 
interurban railway connection between that point and Carthage, 
Mo., and Harrison, Ark., and proposes also to construct a 200,000- 
horse-power plant on White river to furnish electric light, heat and 
motive power to towns within a radius of 100 miles. The territory 
through which the interurban road is to be built is rich in timber 
and mineral lands. 


CLEVELAND, OHIO—The Cleveland, Alliance & Mahoning Val- 
ley Railway has been organized for the purpose of building an 
electric line from Cleveland, through Ravenna to Alliance, Ohio, 
with a branch from Ravenna to Newton Falls. The company has 
leased fifteen miles from Ravenna to Newton Falls from the Balti- 
more & Ohio, paying $5,000 a year with an option to purchase any 
time inside of five years at $100,000. 


OKLAHOMA CITY, OKLA.—Anton H. Classen, president of the 
Oklahoma City Street Railway Company, states that financial ar- 
rangements have been made for the construction of interurban 
lines by his company from Oklahoma City to Chickashaw and Reno, 
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January 1, 1908. After January 1, 1910, the county is to receive 
one mill for each car-mile operated yearly. 


NEW LONDON, CT.—Connecticut and Rhode Island capitalists 
are back of a project to apply to the Connecticut legislature for a 
franchise to build an electric railroad from the Niantic terminus 
of the New London & East Lynne line westerly to the Connecticut 
river. At the river the road will connect with a line which is to 
be built eastward from Branford. The construction of these two 
lines will complete a continuous trolley from Westerly, R. I., to New 
Haven, Bridgeport and New York. 


LOUISVILLE, KY.—The Louisville & Eastern Railroad Company 
has awarded the contract for building the Shelbyville extension of 
its line from Beechwood to Shelbyville, a distance of twenty-three 
miles. Beechwood is eight miles from Louisville on the Pewee 
Valley line. The work will cost about $500,000, as much of it is 
heavy construction, and the contract calls for its completion early 
next fall. President Percy Moore announces that hourly cars will 
be run to Shelbyville as soon ag the line is completed. 


ALBION, MICH.—G. H. White and George Mindeman, of Chicago, 
and Joseph Taylor have asked the Albion council for a franchise for 
an electric road to run north to Duck Lake, Charlotte and Lansing. 
It was promised that immense ice-houses would be built at Duck 
Lake, and that the men behind the projected road would engage in 
the business of shipping ice to Chicago and other points. It was 
also stated that Duck Lake would be improved as a summer resort 
on the completion of the road, at an expense of $100,000. 


BLOOMINGTON, ILL.—The Peoria, Bloomington & Champaign 
Traction Company has filed a trustee deed with the county recorder 
by which all of the property, right of way and holdings of the 
Peoria line of the McKinley system is held for the payment of 
$3,000,000, which money has been advanced for the financing of the 
road by the Montreal capitalists who are back of McKinley. The 
trustee named is the Central Trust Company of lllinois, with offices 
in Chicago, which has been the holding company for most of the 
McKinley system paper. 


GENESEO, ILL.—At a meeting of the directors and stockholders 
of the Rock River Traction Company an amendment to the original 
charter was authorized, and a bond issue of $2,000,000 provided for. 
The amendment to the charter will allow the company to construct 
interurban lines from Geneseo to Kewanee and Princeton and from 
Prophetstown to Morrison. The original charter called only for a 
line from Sterling to Rock Island. It is not thought that the 
Kewanee and Morrison lines will be constructed immediately, but 
it is expected to build the Sterling-Rock Island line next summer. 


SPOKANE, WASH.—A petition hds been presented to the com- 
missioners of Yakima county, in the name of Frederic E. Elmen- 
dorf, of Spokane, for the granting of a single-track railway over 
the roads, to be operated by either steam or electricity. By the 
agreement that has been filed with the commissioners, the company 
promises to begin operations within ninety days under the forfeit 
of $2,000. It agrees further to have five miles in operation by 
Guthrie, Purcell and Shawnee. These lines will cost $800,000, and 
the preliminary surveys will be made after January 1. The 
Guthrie-Purcell line will be built first. 


CINCINNATI, OHIO—An effort is being made to interest Cin- 
cinnati capitalists in a proposed traction line, to be built connect- 
ing Hillsboro, Bainbridge and Chillicothe. The project has been 
put forward by Hillsboro and Chillicothe business men, and it is 
declared they have every prospect of success in securing funds for 
buying a private right of way and building the line. The com- 
pany is to be organized under the laws of Ohio. It is expected that 
much of the stock will be taken by farmers and business men along 
the right of way. So far the line has not been surveyed and no 
route has been selected. 


MANSFIELD, OHIO—A deal has been closed by which Kleybolte 
& Company have sold to Thomas W. Latham, of Monroeville, their 
interest in the Mansfield Street Railway, Light and Power Com- 
pany. The sale covers all the Mansfield railway and lighting prop- 
erty as well as the Shelby interurban line. The consideration is 
not given. Mr. Latham, with others, is interested In the construc- 
tion of the projected Mansfield, Mount Vernon-& Newark electric 
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line, and it is understood that this purchase of the local electric 
property ensures the building of the new line. 


ts - 


KALAMAZOO, MICH.—The organization of the Kalamazoo, Gull 
Lake & Northern Railway Company has been perfected. Dr. J. T. 
Upjohn, one of the trustees who secured the franchise in the city, 
was elected president. President Upjohn announces that the com- 
pany proposes to commence construction early in the spring. The 
company has already made a large outlay looking to the develop- 
ment of the Gull Lake section and the country between the lake 
and the city. The officers elected were: president, J. T. Upjohn, 
Kalamazoo; treasurer, Martin P. Huyk, Chicago; vice-president and 
secretary, Edward D. Hosmer, Chicago. 


SAN BERNARDINO, CAL.—The San Bernardino Urban Rail- 
way Company, which filed articles of incorporation recently, has 
organized by electing Victor Smith as -president, and the San Ber- 
nardino Valley Traction Company has transferred to the new cor- 
poration all its rights of way and franchises for the projected 
double-track extension to Riverside. Contractors are now figuring 
on the contract for building the road-bed for this extension, and 
it is expected that active work under the contract wil] begin in 
February, after the completion of the extension between San Ber- 
nardino and Arrowhead Springs. 


WELLSVILLE, OHIO—Announcement has been made that the 
East Liverpool Traction and Light Company will put 2,000 men to 
work at once on the construction of an extension to the Steuben- 
ville & Ohio Valley Traction lines from Empire, Ohio, east, which 
will result in a through trolley connection with the Pittsburg Rail- 
way Company’s lines at Vanport, Pa. The Ohio River Railways 
Company has, with the Steubenville & East Liverpool Railway and 
Light Company, disposed of $2,750,000 bonds to an eastern under- 
writing syndicate, and one-third of the money to be secured from 
the sale of the securities has been paid. The second third is to 
be paid in February and the balance in June. 


WATERBURY, CT.—The Woodbury & Waterbury Street Rall- 
way Company has awarded the contract to construct a trolley line 
from the Waterbury town boundary through Middlebury to Wood- 
bury. The contractors will do as much rough work as possible 
during the winter, and in the spring a large force will be employed 
to push the enterprise to completion. At the Waterbury end the 
line will connect with the Connecticut Railway and Lighting Com- 
pany. The contractors who are to construct a street railway through 
the Naugatuck valley for the Thomaston Tramway Company have 
done considerable preliminary work. About 1,000 feet of rail has 
already been laid at the Thomaston end of the road. 


MACON, GA.—At.a meeting of the stockholders of the Inter- 
urban Construction Company the company was formally organized. 
The following officers were elected: William J. Massee, of Macon, 
president; Joseph S. Davis, of Albany, Ga., vice-president; John 
T. Moore, of Macon, secretary and treasurer; Stuart C. Davis, of 
Macon, assistant secretary and treasurer. The directors elected are: 
William J. Kincaird, of Griffin, Ga.; Nicholas J. Cruger, of Albany, 
Ga.; Joseph S. Davis, of Albany, Ga., and William J. Massee and 
John T. Moore, of Macon. A contract was entered into with the 
Macon & Albany Securities Company whereby the construction com- 
pany will immediately undertake the surveying and engineering of 
the line of the Macon, Americus & Albany Electric Railway Company 
from Macon through to Albany. 


INDIANAPOLIS, IND.—The McGowan syndicate has filed ar- 
ticles of incorporation for the Indianapolis, Crawfordsville & Dan- 
ville (Ill.) Traction Company with a capitalization of $600,000. The 
directors are John J. Appel, Robert I. Todd, T. B. McMath, Fletcher 
M. Durbin and W. F. Milholland, of Indianapolis, all employés or 
officials of the traction interests headed by Hugh J. McGowan. The 
new company will build a line between Crawfordsville, Covington, 
Veedersburg and Danville. It has been obtaining local franchises 
and rights of way for some time and arrangements are being made 
to begin the construction. The line will be operated in connection 
with the Indianapolis & Northwestern branch of the syndicate prop- 
erty, which has a road between Indianapolis and Crawfordsville. All 
of the McGowan properties, it is said, will be included in the merger 
tha. is now being perfected. : 
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INDUSTRIAL ITEMS. 
THE S. H. COUCH COMPANY, INCORPORATED, Boston, Mass., 


has ready for distribution a new series of literature describing the 


Couch telephone apparatus. This includes automatic reset button- 
switch telephones for private line and intercommunicating service, 


‘centralenergy and magnetic apparatus, and standard and special 


telephone switchboards. 


DOSSERT & COMPANY, New York city, manufacturers of the 
well-known Dossert joints and solderless connectors and terminals 
for wires and cables, will exhibit a full line of appliances, includ- 
ing many new and novel features, at the Electrical Trades Ex- 
position, to be held in Chicago, Ill., in January. This company’s 
booth will be located in section F, space 8. 


THE GEORGE WEIDERMAN ELECTRIC COMPANY, INCOR- 
PORATED, 21-27 New Chambers street, New York city, has equipped 
large plants both in New York city and Brooklyn for the quick 
solution of large and small electrical repair problems. This com- 
pany also undertakes the engineering and installation of factory 
equipments and makes a specialty of adapting machinery to elec- 
tric driving. 


CORNELIUS S. LODER and associates, 154 Nassau street, New 
York city, have established an office for the conduct of industrial 
undertakings under modernized methods. The consulting special- 
fists include William W. Tate, J. Edward Swanstrom, Edward R. 
Knowles, Dr. William A. Tolman, Thomas S. Gladding, William M. 
Farrar and Charles W. Sponsel. The staff undertakes the business 
management, industrial engineering and sales development of all 
classes of industries. 


THE POWER AND MINING MACHINERY COMPANY, Cudahy, 
Wis., in conjunction with the Snow Steam Pump Works, Buffalo, 
N. Y., has opened a sales office at 719 White Building, Buffalo, N. Y. . 
At this office there will be handled the several types of gas-generat- 
ing apparatus such as the Loomis-Pettibone system, suction and 
pressure gas plants built by the Power and Mining Machinery Com- 
pany, and Snow gas engines built by the Snow Steam Pump Works. 
Seward Babbitt, sales manager of the Power and Mining Machinery 
Company, will make his headquarters at the Buffalo office. 


THINEWMAN CLOCK COMPANY, Chicago, Ill., manufacturer 
of the Newman portable watchman’s clock, has received a number 
of commendations concerning the service of its watchman’s clock 
at the exhibition of appliances, in conjunction with the American 
Street and Interurban Railway Association's convention, at Colum- 
bus, Ohio, in October. This watchman’s clock introduces a system 
in which the key itself makes the record. It is not possible for the 
watchman to cheat the record, and unless the record is punched 
regularly it will be indicated when it is taken out of the clock at 
the predetermined time. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, on January 1 opened a branch office in New 
Orleans, La. This will consist of a large retail store, offices and 
warerooms, and will be located in the large three-story building at 
the corner of Baronne and Perdido streets. W. E. Carpenter, for- 
merly well known as the local manager of the Western Tube Com- 
pany, has been appointed manager of the New Orleans branch. 
The company will carry a large stock of its products, so that ship- 
ments can ordinarily be made from New Orleans stock. Among the 
company’s well-known products may be mentioned asbestos roofing 
and insulating materials, steam-pipe and boiler coverings, asbestos 
packing of ail kinds, and “Noark” fuse devices. 


FRANK B. COOK, Chicago, Il., is securing many orders for 
complete outside equipment and pole-cable terminals for various 
exchanges, as well as a large number of orders for distributing 
frames and switchboard protectors. A few of the largest orders 
he has received for these various types of apparatus follow; the 
majority of them are for complete equipment: La Compagnie de 
Telephone de Bellechasse, Levis, P. Q., complete terminal equipment 
for Rimouski, P. Q., Canada; Marion & Northern Telephone Com- 
pany, Clintonville, Wis.; Ohio & Mississippi Valley Telephone Com- | 
pany, for its exchange at Anna, Ill., also for its exchange at Car- 
bondale, Ill.; Farmington Telephone Company, Farmington, Mo.; 
Tazewell County Telephone Company, Horton, Ill. For type L 
distributing frames and switchboard protectors, including the No. 8, 
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No. 10 and No. 14 type, Mr. Cook has received orders from the 
following: Dean Electric Company, for the Statesville Telephone 
Company, Statesville, N. Y.; E. H. Martin Telephone Company, 
Webster City, Iowa; Amerlcan Automatic Telephone Company, 
Rochester, N. Y., for the Home Telephone Company Exchange, Iron- 
ton, Ohio; Sullivan Telephone Company, Sullivan, Ind. For sub- 
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scribers’ station protectors, either types B-4, B-5 or B-6, the follow- 
ing orders have been received: Wabash Valley Telephone Company, 
Paris, Ill.; Citizens’ Independent Telephone Company, Terre Haute, 
Ind.; Brockport Telephone Company, Brockport, N. Y.; United Tele- 
phone and Telegraph Company, Philadelphia, Pa. Descriptive mat- 
ter will be furnished upon request. 


Record of Electrical Patents. 


Week of December 25. 


839,095. AUTOMATIC TELEPHONE EXCHANGE FOR DOUBLE- 
WIRE TELEPHONE SYSTEMS. Gotthilf A. Betulander, Stock- 
holm, Sweden. Two switches, one in each line branch, enable 
the lines to be grounded, thus bringing into action the operat- 
-ing electromagnets. 


839,096. APPARATUS FOR COOLING ELECTRIC MOTORS AND 
GENERATORS. Benson Bidwell, Chicago, Ill. The motor is 
enclosed in an air-tight casing into which a cooling fluid is 
expanded. 


839,113. ELECTRICAL CONVERTER. William B. Churcher, Cin- 
cinnati, Ohio. Assignor to Kannon Dunham, Cincinnati, Ohio. 
An electrolytic rectifier for currents of different phases. 


839,152. SYNCHRONIZING APPARATUS. Henri Joly, Paris, 
France. An apparatus for synchronizing a phonograph and a 
kinematograph. 


839.210. COMPOSITE SYSTEM OF TELEGRAPHY AND TELE- 
PHONY. Harry O. Rugh, Sandwich, Nl. Four inductances 
grouped in a quadrilateral enable the telephone and telegraph 
currents to be separated. 


A 
839,224. COUPLING DEVICE FOR ELECTRIC CONDUCTORS. 
Harold Stokes, London, England. A conductor coupling for 
conduit systems. 


839,255. CIRCUIT-OPENING DEVICE FOR ELECTRIC HEATERS. 
James I. Ayer, Cambridge, Mass., assignor to Simplex Electric 
Heating Company, Boston, Mass. A fuse, close to but not touch- 
ing, the heater, melts when the temperature becomes excessive. 


839,257. ELECTRICAL RESISTANCE MATERIAL. Adelbert O. 
Benecke, Newark, N. J., assignor to American Instrument Com- 
pany, Newark, N. J. The resistance wire is wound over an 
insulated flexible metallic ribbon. 


839.259. RHEOSTAT. Adelbert O. Benecke, Newark, N. J., assignor 
to American Instrument Company, Newark, N. J. The resist- 
ances are cut into or out of circuit by means of a system of 
rotatable contacts. 


839,291. ELECTRIC SIGNALING APPARATUS AND CIRCUIT. 
Felix B. Herzog, New York, N. Y. Various signals are dis- 
played within a transparent vessel, selection being made by 
means of gas set free at the proper one. 


839,306. ELDBCTRIC CIGAR-LIGHTER. David Misell, New York, 
N. Y. A torch is lighted by incandescent filament. 


839,314. APPARATUS FOR OPERATING ELEVATOR DOORS. 
Fred S. Payne, Boston, Mass. The door is moved by an electro- 
magnet, the circuit of which is closed by the elevator controller 
handle. 


839,340. THERMOSTAT FOR JOURNAL BEARING, ETC. Frank 
A. Vath, Chicago, 111. Heating of the bearings closes an electric 
signal circuit. 


839,343. HEATING DEVICE. Frederick M. Vogel, Lynn, Mass., 
assignor to General Electric Company. The heating unit is 
enclosed in a metal retainer and insulated by mica. 


839,348. AUTOMATIC ELECTRIC REVERSE SWITCH. Isaac A. 
Watrous, West Haven, Ct., assignor of one-half to Frank F. 
Burton, New Haven, Ct. The circuit-breaker is released at a 
predetermined time and place by a trip on the fiy-wheel. 


839,358. ALTERNATING-CURRENT GENERATOR. Ernst F. W. 
Alexanderson, Schenectady, N. Y., assignor to General Electric 
Company. The generator has a fleld winding provided with a 
rectifying commutator and an armature winding arranged in 
sections, with means for connecting said sections in varying 
relations to the work circuit. 


839,361. ELECTRIC TIME SWITCH. Ira S. Callender, Galesburg, 
and Elmo J. Johnson, Chicago, I1. A spring-operated switch. 


839,365. PROTECTIVE DEVICE FOR SIGNAL SYSTEMS. Fred 
B. Corey, Schenectady, N. Y., assignor to General Electric Com- 
pany. An excess voltage cut-out for signalling systems. 


839,367. LOCKING DEVICE FOR ARC-LAMP HANGERS. George 
Cutter, South Bend, Ind. The lamp is retained in the hanger 
by a dog. 


839,368. SPRING SUPPORT FOR MEASURING INSTRUMENTS. 
John T. Dempster, Schenectady, N. Y., assignor to General Elec- 
tric Company. A spring relieves the pivotal bearing of the 
weight of the moving part. 


839,374. INSULATED ELBCTRIC CONDUCTOR. William L. R. 
Emmet and Wallace S. Clark, Schenectady, N. Y., assignors to 
General Electric Company. The insulating strips are varnished 
before being applied. 


839,375. POWER-TRANSMISSION APPARATUS. William L. R. 
Emmet, Schenectady, N. Y., assignor to General Electric Com- 
pany. A combination of an induction generator, an induction 
motor and a synchronous exciter and means for varying the 
number of poles of the two machines. 


839,384. PARALLEL-FEEDER PROTECTION. Laurence A. Haw- 
kins, Schenectady, N. Y., assignor to General Electric Company. 
A reverse-current relay opening the feeder at its receiving end. 
ALTERNATING-CURRENT MOTOR. Milch, 


839,401. Maurice 


Schenectady, N. Y., assignor to General Electric Company. A 
motor of the commutator type. 


839,086.—APPARATUS FOR COOLING Evectric Motors AND GENERATORS. 


839,436. CURVE-DRAWING INSTRUMENT. Elihu Thomson, 
Swampscott, Mass., assignor to General Electric Company. 
Records are made intermittently on a moving strip of paper. 


839,455. ELECTRIC-SIGN APPARATUS. Frank B. Cook, Chicago, 
Ill. A series of thermostats closes several circuits in succession. 


839,502. ELECTRIC MOTOR. Eugene W. Myers, Bloomfield, N. J. 
The pole-pieces have projections which nearly surround the 
armature. 


839,505. ENGINEER’S ALARM. Edward McClintock, Merriam 
Park, Minn., assignor to the McClintock Manufacturing Com- 
pany, St. Paul, Minn. An electric system for sounding an alarm 
on a moving train. 


839,513. ELECTRIC-CIRCUIT PROTECTOR. Charles A. Rolfe, 
Chicago, Ill., assignor, by mesne assignments, to Rolfe Electric 
Company, Rochester, N. Y. A fusible connector is melted by 
the heating of a non-fusible body. 


839,519. ELECTRICAL SWITCH AND SOCKET KEY. Herbert 
L. Smith, Bridgeport, Ct., assignor to the Siemon Hard Rubber 
Corporation, Bridgeport, Ct. The mandrel has a split end for 
holding the handle. 


839,522. HOLDER FOR COMMUTATOR BRUSHES. Oscar M. 
Stiegler, Boston, Mass. The holder has a guideway which re 
ceives a shoe attached to the brush. 
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839,525. RAILWAY-SIGNALING SYSTEM. Louis H. Thullen, 
Edgewood Park, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. An alternating-current signal system. 


839,526. TROLLEY-POLE HEAD. William J. Wagner, East Brad- 
ford, Pa. Two split cylinders embrace the trolley wire. 


839,563. SPLICE FOR ELECTRIC WIRES. Conrad J. Dorff, Chi- 
cago, Ill. A splice formed by rolling up a ductile metal] sheet. 


839,564. BLUECTRICAL-CONDUIT TERMINAL. Conrad J. Dorff, 
Chicago, Ill., assignor to Frederic Greer. An annular bushing 
of sheet metal screwed into the conduit. 


839,585. MANUFACTURE OF LUMINANT FOR ELECTRIC 
LAMPS. John A. Heany, York, Pa. The filament consists of 
an alloy of tungsten and titanium in a dense shiny coherent 
state. 


839,606. STORAGE BATTERY. Jang Landsing, Bocnton, N. J., 
assignor, by mesne assignments, to General Storage Battery 
Company, New York, N. Y. The elements of the plate are at- 
tached to the frame at the four corners by strips. 


839,609. MEANS FOR CONTROLLING FLUID-COMPRESSORS. 
Sam H. Libby, East Orange, N. J., assignor to General Electric 
Company. The controlling electric circuits are closed by the 
movement of diaphragms under a fluid pressure. 


839,612. VARIABLE-SPEED POLYPHASE MOTOR. Ralph D. 
Mershon, New York, N. Y. The motor has circuits for a num- 
ber of phases greater than the supply, the necessary number 
being obtained by a series of transformers. 


839,375.—PowER-TRANSMISSION APPARATUS. 


839,636. ELECTRIC CUT-OUT SWITCH. Peter Peters, Pawtucket, 
R. I. A double-pole switch opened by a cam. 


839,637. POCKET AMMETER. Hermann Poehn, Jersey City, N. J., | 


and Maximilian Juruick, New York, N. Y. An S-shaped arma- 
ture moves between the poles of an electromagnet. 


839,655. INCANDESCENT-LAMP SOCKET. Frank E. Seeley, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. The cap is held at the socket by a spring- 
tongue. 


839,665. INSULATOR FOR HIGH VOLTAGES. Louis Steinberger, 
New York, N. Y. A composite wall insulator. 


839,666. BUILT-UP INSULATOR. Louis Steinberger, New York, 
N. Y. The weight of the protecting hoods is partially carried 
by supporting hoods. 


839,687. MOTOR-CONTROL SYSTEM. Harold E. White, Schenec- 
tady, N. Y., assignor to General Electric Company. Resistances 
are introduced into the secondary of the motor. 


839,690. ELECTRICAL INDICATING DEVICE. Georg Zapf, Co- 
logne-Nippes, Germany. A device for signalling when a light- 
ning arrester has discharged. 


839,703. HIGH-TENSION OIL SWITCH. .Henry P. Ball, New York, 
N. Y., assignor to General Incandescent Arc Light Company, 
New York. The switch is operated by two electromagnets con- 
trolled from a distance. 


839,708. ELECTRIC REGULATOR. Joseph Bijur, New York, N. Y., 
assignor to the General Storage Battery Company. Contact is 
made successively with the rheostat terminals by means of 
flexible conducting strips. 


839,709. ELECTRIC REGULATOR. Joseph Bijur, New York, N. Y., 
assignor to the General Storage Battery Company. A combina- 
tion of electric controlling devices varied by means of a flexible 
member. 


839,710. BOOSTER REGULATOR. Joseph Bijur, New York, N. Y., 
assignor to the General Storage Battery Company. A liquid 
resistance arranged in parallel concentric circular channels. 
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839,711. STORAGE-BATTERY PLATE. Joseph Bijur, New York, 
N. Y., assignor to the General Storage Battery Company. The 
foe are supported at their centres by strips attached to 
the frame. 


839,712. STORAGE BATTERY. Joseph Bijur, New York, N. Y., 
assignor to the General Storage Battery Company. The con- 
eae strap is provided with projections in the plane of the 
plates. 
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839,666.— BUILT-UP INSULATOR. 


839,713. ELECTRIC REGULATOR. Joseph Bijur, New York, N. Y., 
assignor to the General Storage Battery Company, New York, 
N. Y. A controlling device regulated by the movement of a 
conductor in a substantially uniform magnetic field. 


839,738. TELEPHONE CALL-INDEX. Harry Doty, East Orange, 
N. J. An index arranged to slip over and rotate about the 
mouthpiece of a telephone. 


839,742. ELECTRIC CONTROLLER. Edwin C. Fellows, Philadel- 
phia, Pa., assignor to the Enterprise Manufacturing Company 
of Pennsylvania, Philadelphia, Pa. A series of auxiliary con- 
tacts through which a contact-finger maintains an auxiliary cir- 
cuit as the controller-arm moves over the main contacts. 


839,708.—ELectTRIcC REGULATOR. 


839,765. ELECTRIC CLOCK. Henry Iversen, Corsicana, Tex. Sec- 
ondary clocks driven electrically from a master clock. 


839,774. STREBT-LAMP LIGHTING AND EXTINGUISHING SYS- 
TEM. Georg Lentschat, Hohenschönhausen, near Berlin, Ger- 
many, assignor of one-half to Wenzel J. Drahonowsky, Mirö- 
schau, near Rokitzau, Austria-Hungary. An electric-ignition 
system for street gas lighting. i 


839,779. AUTOMATIC ENGINE STOP. Harry M. Martyn, Utica, 
N. Y., assignor to William L. Foley and Chester W. Davis, Utica, 
N. Y. The stopping mechanism is controlled through electric 
circuits closed by a centrifugal governor. 


839,788. ELECTRIC SWITCH. Henry L. Smith, Schenectady, 
N. Y., assignor to General Electric Company. An overload cir- 
cuit-breaker. 


839,794. ELECTRIC THERMOSTAT. Magnus M. Vogel and Will- 
iam J. Meyer, Allegheny, Pa. A bowed strip of expansible 
material forms one side of the thermostat 
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TESTING APPARATUS AND MATERIALS. 


Attention was called in the issue of the ELECTRICAL REVIEW 
for December 29 to an interesting article describing methods 
in use in Germany for testing electrical materials and apparatus. 
This discussion took up the matter from the viewpoint of the 
manufacturer, who requires certain grades of material and who 
must guarantee a certain performance of the apparatus which 
he puts out. 

From time to time attention has been called to the practice 


-adopted by certain large power companies, of purchasing all their 


materials from rigid specifications and subjecting them to care- 
ful analyses and tests to determine whether they come up to the 
requirements. This practice is increasing, as the results from it 
are excellent, and it is just not only to the purchaser, but to 
the selling company as well. Certain companies get all of their 
supplies in this way. Coal is bought for its fuel value, and not 
for its dead weight; brass and other allovs are required to con- 
tain definite proportions of the various metals of which they are 
made; copper and iron must come up to certain well-recognized 
standards; lubricating oil must have a certain lubricating value, 
and not contain injurious constituents—all of which require- 
ments are clearly stated in the specifications. In fact, every 
important supply is purchased in the saine way and the materials, 
when delivered, are inspected and analyzed, when necessary, by 
a chemist retained for the purpose. This practice is giving ex- 
cellent results, for the purchasing company gets what it wants 
and knows what it is getting, and the selling company is paid 
the price which it has set on its own goods. The cost of pre- 
paring the specifications, making the inspections and analyses. 
is trifling compared with the saving effected when the price paid 
But 


even though there were no material saving, this method of pur- 


is for the value of the material, and not for a fancy name. 


chasing would still be excellent practice, because it, in a large 
measure, guarantees the reliability of the articles purchased. 

It will be seen from these two points of view that it pays to 
inspect and test materials which are purchased upon specifi- 
cation; in fact, the success of the business may depend very 
considerably upon the care with which work of this kind ts 
carried out. With these facts in mind, it is rather strange that 
the general public, and even a good proportion of operating com- 
panies, pav little attention to the testing of materials and 
apparatus which they purchase upon specification, Much pains 
and time are spent, and often the services of an outside engi- 
neer are ‘wisely secured, in order that these specifications may be 
drawn up carefully so as to protect the purchasing company and 


insure that it receives what it is paving’ for; but when, it comes 
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‘to carrying out the requirements of the specifications there is 
less care. Often these requirements are of little value, since no 
means is adopted to see that they are adhered to. The purchaser 
seems to think that if he has his agreement down in black and 
white that he is safe, and makes no attempt to prove that he 
is getting what he wants. Often certain tests are made in a 
more or less perfunctory way, not infrequently by inexperienced 
men. Frequently certain tests are called for, and these are 
made at the shop where the apparatus is constructed. When it 
is understood that such tests are to decide whether the apparatus 
or material comes up to the specifications, and when the pur- 
chaser is represented at them, no question should be raised; 
but it does not follow that when a certain performance is called 
for after installation that a machine which will come up to this 
in the shop will do as well after it has been installed. In such 
cases the purchasing company should make provision for the 
tests called for in the specification. These may frequently be 
made by the company’s engineers or by an outside man. There 
are to-day ample facilities for such work, done on either a large 


or small scale; and even when the articles purchased are bought 


on the seller’s representations, it may be wise to check his. 


statements by subjecting the apparatus to well-recognized tests. 

This practice of testing supplies is not a new one. In 
many industries it has been the custom for generations, and even 
in certain branches of the electrical industry has been prac- 
tised for twenty years or more; but it has spread slowly. It 
is, of course, the scientific method, and it will certainly be more 
widely used as years go on; but it seems desirable to emphasize 
the value of the practice from time to time, because there are 
managers, and even engineers, who hesitate to spend a dollar 
for any service when they can not show some direct return 
for this in their reports. 


ELECTRIC HAULAGE ON CANALS. 


The genera] public is considerably interested in the im- 
provement of the navigable water-powers and the canals, par- 
ticularly in the application of electric traction for this purpose. 
For various reasons the canals in this country have not 
flourished during the past twenty-five years, one of these reasons 
being the slowness and expense when using horses. The suc- 
cess of the electric motor in displacing the horse on street 
railways led to the- hope that a similar change might rehabili- 
tate the canals, and thus bring back into active service valuable 
lines of transportation. Trials of various methods of applying 
the electric motor to propelling boats in canals have been made 
from time to time, and, in fact, there are several canals in 
Europe now depending upon this means for moving the barges. 
An interesting case is that near Douai, in the northern part 
of France. The French government maintains here a system 
of canals and has granted to a private company a franchise for 
equipping part of the canal for electric traction. This com- 
pany has not a monopoly of the traffic, so that other means of 
propulsion, such as horses and tugs, are used, although to a 
comparatively small extent. 

The length of canal] already equipped in this way is about 
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thirty-six miles. Part of this equipment is recent. The earlier 


system employed a trackless trolley, consisting of a three-wheel 


locomotive drawing its power from an overhead conductor and 
running along the common tow-path. While this method seems 
to have given satisfaction, a part of the canal has recently been 
equipped with a light railroad laid on the side of the tow- 
path, over which more locomotives run, towing the barges. 
There is but a single track, so that these locomotives ply back 
and forth over certain sections of the line, exchanging barges 
when they meet. While more expensive than the old tricycle, 
since it calls for a line of rails, the new system is much better 
than the old for it reduces the power required to move the 
tractor to about sixteen per cent of that required by the tricycle. 
The locomotive consumes, running alone, only two kilowatts, 
and the tricycle thirteen. The locomotive is simple in design, 
consisting merely of a single four-wheel truck, on which are 
mounted two twenty-horse-power motors, and over which is 
built a light iron cab. The controllers are of the ordinary 
It is said that the track cost about $6,000 


a mile, and each locomotive cost about $1,600. The maximum 


street-car type. 


charge allowed is thirteen cents a ton mile upstream, and about 
eleven cents downstream. 

This canal is comparatively small, having an average width 
of about sixty-three feet and a depth of seven and one-half 
feet. The barges have a capacity of 290 tons, and the allowable 
speed is only three kilometres an hour, or about 1.9 miles. The 
system is popular with the barge owners, as less than ten per 
cent of the traffic is moved by other means through the electrical 
section of the canal; and as the company desires to extend 
its system, eventually equipping about forty-seven miles of 
canal, evidently it has proved profitable from its standpoint. 
Under conditions where a greater speed were possible un- 
doubtedly a better showing would be made, as the conditions at 
present are more favorable to horse traction. Moreover, where 
larger barges are possible a still better showing should be made. 
If our canal systems, which to-day have fallen almost into 
disuse, are to be restored, it would seem that electric traction 
is to play an important part in this work. 


THE ALUMINUM CELL AS A LIGHTNING ARRESTER. 

The peculiar properties of aluminum when used as elec- 
trodes in certain solutions have been utilized for various purposes, 
use being made of the fact that a current will pass readily to 
aluminum from a solution, but not in the other direction, because 
oxidation apparently takes place and covers the aluminum with 
an insulating film. 

A new use of this insulating property of aluminum is dis- 
cussed in the paper read at the recent meeting of the American 
Institute of Electrical Engineers. Although the coating formed 
on the aluminum in various solutions is a good insulator, it has 
not a very high dielectric strength. With many solutions it 
breaks down at about 120 volts. There are others, however, which 
enable it to stand several hundred volts. The hydrocarbons of 
the aromatic series are particularly useful, as»has been pointed 
out by Pollak, But if the potential be carried ‘higher-than the 
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limiting value, the surface film breaks down, the opposing re- 
sistance disappears, and a path of low resistance is formed. 
It is this property that is utilized in constructing a lightning 
arrester. As many pairs of plates as may be required are 
placed in series, but the device may be constructed so that, 
while presenting good insulation for the normal potential of the 
circuit, a comparatively slight increase will be sufficient to cause 
it to give way. For example, a group of plates may be arranged 
to resist perfectly 10,000 volts, yet at 12,500 volts will give 
way. 

If further experience with the aluminum arrester proves it 
capable of all that is expected of it, it will be a valuable addi- 
It is probable that those 


disadvantages which seem to have retarded the use of the recti- 


tion to lightning protective devices. 


fier and condenser will not be so serious here, for lightning 
arresters placed either at the main generating station or at sub- 
stations are taken care of. It is only when a machine is placed 
in the hands of some less responsible person that it suffers from 
lack of attention. The electrolyte must be renewed and the cell 
kept clean—features which are very apt to be neglected by those 
who do not fully appreciate their necessity. It is possible that 
these features may be sufficiently disadvantageous to prevent the 
use of the aluminum discharger on transmission lines, particu- 
larly because such a device must naturally be placed under cover, 
and well-protected from the weather. But at those places on the 
system where employés are constantly in attendance, or where 
inspections are frequently made, the necessity for a certain 
amount of attention may be an advantage rather than a dis- 
advantage. These inspections will ensure that the protective 
apparatus is always kept in first-class order. 

It remains to be seen how far this method of protection 
will be carried. Mr. Jackson has used it rather satisfactorily 
up to 40,000 volts, and from the character of the device there 
seems to be no reason why it should not be equally as satisfactory 
for 50,000 or 60,000. 


A CONSTANT-CURRENT DYNAMO. 

Some time ago a new type of constant-current generator was 
brought out by Dr. E. Rosenberg, as part of a system of train 
lighting. This generator was self-regulating to a large extent 
throughout a comparatively wide range of speed, and was thus 
suitable for a system of train lighting in which the power was 
derived from the car axle, the speed of which, of course, varies 
continually. As this type of generator seemed to give such 
good results for train lighting, the inventor thinks that it may 
be used possibly, in modified form, for other services in which a 
constant current is desirable or necessary, and he has described 
recently a modified form of generator intended for such pur- 
poses. 

The chief feature of the Rosenberg dynamo lies in the 
method of regulation. Assuming a two-pole field, there are two 
sets of brushes. That pair in the usual position—that is to 
say, midway between the pole tips—is short-circuited; while 
there is another pair placed midway under the poles. In the 
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As the 


armature revolved the electromotive force set up caused a cur- 


earlier type of machine the field was separately excited. 
rent to flow between the short-circuited brushes. This armature 
current set up a magnetic field at right angles to the normal 
field, thus shifting the distribution of the flux. That pair of 
brushes under the middles of the poles will show no difference 
of potential while the magnetic field set is up by the field 
winding alone; but as soon as the armature reaction distorts the 
field a difference of potential appears between them, and a cur- 
rent may be drawn off. These brushes supply the external 
circuit and are used for charging the car batteries and operat- 
ing the lamps. The regulation depends upon the fact that the 
greater the speed of the armature, the larger the current 
flowing between short-circuited brushes, and the greater the 
demagnetizing effect of the reaction. The resultant magnetic 
field thus decreases as the speed increases, which gives the 
generator a drooping characteristic similar to those of the old 
series arc-lighting dvnamos. To improve commutation a wide 
slot is cut in each pole piece directly over the brush so as to give 
at this point a suitable commutating field. 

In the newer design Dr. Rosenberg suggests that the generator 
may be series-wound, and thus become sclf-exciting. A winding 
of this kind gives a drooping characteristic when the dvnamo 
is driven at constant speed, but since the field current will 
Increase with the load there is a tendency for the current not 
to be maintained strictly constant. There is, however, a marked 
tendeney toward reculation at constant current, so that the 


Such 


gencrators of large current outputs would be suitable for run- 


machine may prove useful where this is desirable. 
ning searchlights and for electric welding. At the moment of 
starting, with the electrodes in short-circuit, the current would 
be little greater than the normal, but this, in many cases, would 
be beneficial rather than detrimental. This type of machine is 
suitable for series-are lighting or other such purposes. 

A method of regulation which depends upon a weakening 
of the field due to the armature reaction can only be secured in 
a machine which is relatively heavy, and the method used bv 
Rosenberg probably produces a machine in which the output 
per pound is relatively small. Not only must the armature he 
powerful, so as to overpower the field, but it must be designed 
so that the armature will not be overloaded by the current 
exchange between the short-circuited brushes. Moreover, the 
machine must be designed so as to utilize to the best advantage 
the effect thus produced. 
siderable gap between pole tips, this would be an inefficient 


method of controlling the field, because of the high reluctance 


In normal machines, with a con- 


of the magnetic circuit. It must be remembered, however, that 
the total load on the armature will not be the sum of this 
demagnetizing current and the load current, because, while the 
two currents would be added together throughout part of their 
It will 


be interesting to have some experimental results given of this 


common paths, they would be subtracted in the other. 


machine which would show the efficiency and the-output per 


pound, as well as the amount of inherent regulation, 
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Electrical Progress During 1906. 


in the electrical industries in the year 
just closed there is but little of a 
striking nature to record. Events which 
have taken place within twelve months 
are too recent to be viewed in the proper 
perspective. The full significance of cer- 
tain happenings can not yet be deter- 
mined, while other events, which at the 
time they occurred attracted considerable 
attention, seem now of less importance. 
This condition confronts any one attempt- 
ing to outline recent industrial progress, 
for while he may be able to point out the 
general condition to-day and contrast it 
with what it was a year ago, and to indi- 
cate what particular features seem the 
most interesting in each branch, the near- 
ness of these events is apt to exaggerate 
the details and partially mask that growth 
which is of true significance. Another 
difficulty in any such review of industrial 
development is the setting of exact dates. 
Few inventions are merely the result of 
inspiration: they are generally of slow 
and painful growth; and, while a genera- 
tion hence may be able to look back and 
say that such and such a year was sig- 
nificant on account of a certain discovery 
or invention, happenings not so far back 
are viewed more as steps in a general ad- 
vance than as departures along a new path. 
The year just closed was noteworthy, so 
far as the electrical industries are con- 
cerned, for prosperous business conditions. 
On all sides shops were busy turning out 


r SUMMING UP the progress made 


orders, and, in fact, found it difficult to - 


fill all those which they secured. The 
amount of business done was larger than 
in previous years, and not only was the 
growth along the old paths, but there was 
a branching out into new directions. 
Electrical methods are spreading rapidly 
into all industries; they are fast becom- 
ing the means by which industrial proc- 
esses are carried out. 

To run over briefly the various branches 
into which the electrical industry is some- 
what arbitrarily divided, they are taken 
up in detail in special contributions which 
follow, it is natural to mention first the 
telegraph. There has been no great 
change in this ficld so far as the older 
methods are concerned. While the tele- 
phone is becoming more and more a com- 
petitor, the telegraph companies in this 
country ean show a healthy increase in 
business. No change has been made, of 


particular importance, in the methods of 
telegraphy, but the 
which have been tested more fully during 
the year, in some cases seem to have given 
satisfaction. The introduction of print- 
ing telegraphs is, however, taking place 
very slowly. The putting into service 
of a number of single-phase, high-voltage 
railway systems proved that these are 
detrimental to neighboring telegraph and 
telephone wires, and brought this forward 
as an important problem now confront- 
ing the telegraph engineer. 

The radio-telegraph systems have grown 
encouragingly, but the chief use is still 
between ship and ship, and between ship 
and shore. Most of the progress during 
the year was in developing details and de- 
vising new anıl improved appliances. One 
of the most important of these—at least, 
if it comes up to the promise held out— 
is the devising of means for producing 
continuons waves of high frequency. 
Valdemar Poulsen has adapted the singing 
are to this purpose, but even this appli- 
cation is not new, although the first suc- 
cessful use of it was made during the year. 
Others have been working in the same di- 
rection, with some success. 

An important event in the radio-tele- 
graph world was the Berlin conference, 
held during the fall. All but one or two 
of the civilized nations sent delegates to 
this, and a set of rules was drawn up 
which will tend to increase the facilities 
for the exchange of messages. 

In the telephone world the most strik- 
ing feature was the increase in the use of 
the telephone, which has been maintained 
and even accelerated. This is true both 
of city and country. The large companies 
are pressed to install all the instruments 
that are called for. It has been estimated 
that there are in this country nearly 7,- 
000,000 telephone instruments now in use. 
There has not been any particularly note- 
worthy change in the apparatus used, but 
a goodly number of telephone engineers 
have been devoting their attention to im- 
proving the apparatus. More attention is 
being given to the automatic systems to- 
day than formerly, but one can not look 
for early condemnation of the entire 
manual system. An intermediate step will 
undoubtedly be made should the auto- 
matic system eventually prove to be the 
better. 


machine systems, 


Two systems of wireless telephony were 


described and tested during the year, by 
Ruhmer and Slaby, respectively. The 
latter succeeded in conversing over a dis- 
tance of twenty miles or more. 

The electric lighting industry has had 
a most prosperous year. The feature in 
this work which attracted the greatest 
amount of attention was the endeavor to 
increase the use of electric current. The 
companies individually made greater ef- 
forts to increase their sales, and a general 
plan of cooperative action was put into 
force. The increase was considerable, but 
it is yet impossible to state how much of 
this was due to the prosperous condition: 
of the country, and how much to more 
energetic solicitation. No important de- 
velopments occurred in power-house prac- 
tice, but the interest in new and improved 
forms of illuminants was unabated dur- 
ing the year, and was even increased by 
the production of several new lamps. One, 
the tungsten lamp, is particularly note- 
worthy, not only on account of its high 
efficiency and promise of good perform- 
ance, but because of its method of prepara- 
tion. The filaments are pressed from a 
paste produced by reducing the metal to 
the colloidal condition. Another, called 
the “Helion,” is formed by depositing 
silicon on a carbon filament. Its efficiency 
is said to be one watt per candle, and the 
life is long. A field of work allied 
to electric lighting is that of illuminating 
engineering. This received an unusual 
amount of attention during the year, fol- 
lowing the formation of a society for this 
purpose. 

Electric traction may be taken up as 
the next division chronologically, though, 
of course, the electrochemical industries 
date back to the production of primary 
batteries and the use of electro-plating. 
The latter industry, however, attracted but 
little general attention until later. The 
electric traction has grown rapidly since 
it first demonstrated its reliability. It 
kas always been one of the most important 
fields of electrical application, and has at- 
tracted the greatest amount of public at- 
tention. It has now reached a stage where 
it becomes necessary to divide its field of 
application, although it is impossible to 
draw a hard-and-fast line. On the one 
side is the street railway system. On the 
other is the introduction of electric trac- 
tion on steam railroads. Between the 
two divisions we have those city lines serv- 
ing the purpose oPystreet railways, ‘but 
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operated ag a railroad. These are the ele- 
vated lines and the subways, on which 
trains of several cars are run. On the 
street railway branch the equipments have 
not changed, except where the Individual 
switch system is being used in place of the 
old drum controller. The advantage 1s 
the greater reliability and ease of repair, 
and the ability to run cars in trains, as 
the system is adapted to multiple-unit con- 
trol. A number of roads have been 
equipped with the single-phase, alternat- 
ing-current system, but we can record 
here nothing of development or improve- 
ment. 

In the railway field an event of impor- 
tance was the starting of electric trains on 
the New York Central electric zone at 
New York city. This was done in De- 
cember, a few trains being put on and run 
in between the regular steam trains. 
Other steam roads are busy equipping cer- 
tain sections of their systems electrically, 
evidently with the idea of trving-out the 
new method with a view of introducing it 
on those sections where local conditions 
make the change desirable. 

Another significant feature of the year 
was the drawing together of independent 
electric lines in the Middle West, whereby 
trafic arrangements were brought about. 
This will facilitate travel on these lines 
and make the roads more dangerous as 
competitors of the steam roads. On the 
other hand, certain steam roads sought to 
protect themselves against such competi- 
tion by acquiring the electric lines in their 
territory. 

It is usual to consider hydroelectrical 


Developments 


HE year just past has been distin- 
guished by almost revolutionary 
progress in the field of electric 

lighting. | 
The year 1905 saw the introduction of 
the graphitized or so-called “metallized” 
carbon filament lamp, which promised 
considerable increase in the efficiency of 
electric lighting. The same vear brought 
forth the tantalum lamp, which was even 
more efficient than the “metallized” carbon 
lamp.- The achievement of 1906 is even 
greater, for its product, the tungsten lamp, 
far outstrips in efficiency all the others. 
It may never be possible to point to 
any one individual as the “inventor” of 
the tungsten lamp. Various investigators 
searching among the materials which seem 
to have possibilities for the production of 
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development and electrical transmission 
together, as they are mutually dependent. 
The utilization of our water powers has 
gone on steadily and surely. The tend- 
ency is toward larger generating units 
because of their economy. Considerable 
interest has been shown ir the hydro- 
electrice work going on and proposed at 
Niagara Falls, anxiety being expressed in 
some quarters lest the beauty of the falls 
be damaged. Practice in hizl-tension 
transmission, which as vet does not go 
above 60,000 volts, shows a tendency to- 
ward standardization for that pressure. 
All electrical transmission lines, for what- 
ever purpose, are now built more substan- 
tially than before and auxiliary devices 
are designed to withstand more severe 
service. 

An interesting announcement recently 
made was the organization of a large com- 
pany to utilize the waste coal heaps at 
the mines in Pennsylvania by means of 
electric generating stations there and 
transmitting the power to distant cities. 

In the electrochemical and electro- 
metallurgical industries much progress has 
heen made in developing methods, but de- 
scriptions of these are not usually made 
public: they are treated as trade secrets. 
The trend of work may be followed to 
some degree by watching the patents 
granted. It appears that most of these 
industries are in a prosperous condition, 
since enlargements are common. 

Investigation is going on rapidly with 
the high temperatures produced in the 
electric furnace, but although encouraging 
reports of its use for producing iron and 


in Electric Lamps 


By Dr. Clayton H. Sharp. 


incandescent lamps worked with this 
metal. Its nature is such that its reduc- 
tion to filament form presented a problem 
of unusual difficulty, but this problem 
seems to have been solved in a variety of 
ways. 

Dr. Kuzel has proposed to make a col- 
loidal solution of the tungsten and to 
squirt filaments of the finely divided metal 
so formed, afterwards changing the metal 
from the colloidal to the crystalline state 
by the passage of a current through it. 
Dr. Just and Hanaman have used a sub- 
stitution method. They start with a very 
fine carbon filament which they heat in 
an atmosphere of chloride of tungsten and 
hydrogen. Under proper conditions a ear- 
bide of tungsten is formed, from which 
the carbon can be removed by an oxidiz- 
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steel are made, it has not yet—in this 
country, at least—been applied for this 
purpose. New materials are continually 
produced which were formerly 
chemical curiosities. The difficulty is that, 
in general, there is no demand for the new 
products, although certain of them possess 
properties of much importance. 

The primary battery is in about the 
same condition it was a year ago, while 
with respect to the storage battery no 
far-reaching change has been made, al- 
though much work has been done in im- 
proving the details of the battery itself 
and its auxiliary appliances. 

Although leaving the electric theory 
until the last, it might properly be given 
a leading position. A large part of the 
energy devoted to physical research is 
confined to electrical or allied fields. The 
radioactive phenomena have been followed 
enthusiastically, but probably with not as 
much energy as before. This field is be- 
ing left to a small number of men who 
have done distinguished work in it. A 
feature here was the suggestion that ac- 
tinium might prove to be an intermediate 
product in the production of radium from 
uranium, which is supposed to be the 
parent element. 

The electron theory, proposed by 
Lorentz, has proved valuable in predict- 
ing phenomena, and this, in addition to 
the clear conception it gives of electrical 
action, has brought it into popularity. It 


being 


is now becoming common for investigators 
to explain their results in terms of this 
theory. 


During 1906. 


ing process. The process worked out by 
Dr. Auer von Welsbach for making os- 
mium filaments has been very successfully 
applied with certain modifications to the 
production of tungsten filaments. In this 
process the tungsten is mixed with an 
organice binder and squirted into fila- 
ments. The carbon is removed by oxi- 
dization in an atmosphere of steam and 
hydrogen, the hydrogen serving to reduce 
any tungsten which may become oxidized. 
In this country tungsten filaments have 
been made by John A. Heany and by the 
General Electric Company. The processes 
by which these filaments are made are 
said to differ radically from each other 
and from those in use abroad, 

These lamps, even in their earliest ex- 
perimental stages;-showed most remark- 
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able properties. At present they have 
progressed to the point where they are 
actually on the market in Germany and 
Austria and are promised in commercial 
quantities in this country in the near 
future. The tungsten filament being a 
pure metal, exhibits characteristics quite 
different from those of the carbon fila- 
ment. One of the most prominent of these 
is the inherent current regulation which 
this filament possesses, due to its posi- 
tive temperature coefficient. The result 
of this is that with a five per cent increase 
in the voltage above normal, the candle- 
power of the tungsten lamp increases 
twenty per cent and the watts per candle 
decrease ten per cent as against thirty 
per cent and fifteen per cent for the 
carbon filament. In other words, the 
change in candle-power with change in 
voltage is only two-thirds as great as with 
the carbon lamp. This property must 
result in a more satisfactory service to 
users of the light. 

If voltage variations are carried to ex- 
tremes it is found that the tungsten fila- 
ment becomes luminous with voltages so 
low that the carbon filament appears en- 
tirely dark. At the other extreme, if 
hurned for a short time on double the 
normal voltage, the tungsten lamp suffers 
no apparent injury, while the carbon fila- 
ment is destroyed in a few seconds. 

The life curve of candle-power of the 
tungsten lamp differs also materially from 
that of the carbon lamp. The latter, after 
an initial rise, declines steadily until the 
end, due to the disintegration of the 
filament and the blackening of the bulb. 
The tungsten lamp, on the other hand, 
tends to maintain its candle-power with 
but little decrease until the end of its 
life. Its “smashing point” comes, in 
general, at the end of its life and not 
sooner. . The filament when ruptured dur- 
ing burning may sometimes be repaired 
by bringing the parts together, in which 
case the lamp goes on burning with in- 
creased candle-power. 

The color of the light from the tungsten 
lamp is of a very agreeable white, which, 
in itself, constitutes no inconsiderable im- 
provement. 

At present the tungsten lamp suffers 
under several practical disadvantages. On 
account of the high conductivity of the 
material the filaments of lamps for 110 
volts need to be very long and fine if the 
candle-power is not to be excessive. This 
necessitates a very special method of 
mounting and anchoring them, which is 
necessarily more expensive than that em- 
ployed with the carbon lamp. In spite 
of the extreme degree of tenuity to which 
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it is possible to go in the production of 
these filaments it has been as yet found 
impracticable to produce lamps for 110 
volts for candle-powers much less than 
twenty-five or thirty. Practically it will 
very likely be necessary to go somewhat 
higher in candle-power in commercial pro- 
duction. It follows, therefore, either that 
the tungsten lamps will be produced in 
high candke-power units, or if made for 
low candle-power, the voltage of the cir- 
cuit on which they are burned must be re- 
duced. The tungsten filaments have also 
the serious disadvantage of being very 
fragile so that these lamps need to he 
handled with very great care. 

The efficiency of the tungsten lamp will 
be practically much higher than that of 
the carbon lamp. At 1.25 watts per mean 
horizontal candle-power, good tungsten 
lamps have a much longer life than carbon 
lamps at 3.1 watts per candle. Experi- 
ments have indicated that at one watt per 


candle the tungsten lamps may give satis- 


factory results. The relation between the 
watts per candle and the life of these 
lamps is not yet definitely known, so that 
it is at present impossible to say just what 
the operating economy of these lamps will 
be when they are produced commercially 
in large quantities and when such faults 
as develop have been eliminated. 

The effect of the introduction of lamps 
of such increased economy can not but be 
profound. The tungsten lamp at one leap 
lias surpassed all the other more common 
forms of electric illuminants in efficiency. 
Not only the carbon incandescent lamp 
but the enclosed carbon arc lamp is out- 
done. The way is opened for a radical 
change in the lighting situation. Tung- 
sten lamps can be made for series burning 
on street lighting circuits which will 
probably surpass the street arc lamps in 
efficiency and cost of maintenance, and 
which give at the same time ‘that sub- 
division of the street lights into small 
units which is so desirable from an il- 
lumination point of view. For interior 
lighting the tungsten lamp is likely to do 
the service of increasing the use of in- 
direct illumination, which in itself is a 
very desirable result. The introduction of 
an illuminant which costs less for cur- 
rent per candle-power produced will un- 
doubtedly raise the standard of illumi- 
nation everywhere. The cost of lighting 
with these lamps will come so near to the 
cost of incandescent gas mantle lighting 
that in all situations where convenience, 
cleanliness, safety and decorative effect 
have any weight at all, the preference 
must be for electric rather than gas light- 
ing. The significance of this to the 
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further development of the electric light- 
ing industry is most important. 

Just at the very close of the year comes 
the announcement of another develop- 
ment in incandescent lamps which: is 
equally startling. Messrs. Parker and 
Clarke, of Columbia University, have pre- 
sented to the Physical Society a lamp with 
a filament that is said to be composed of a 
mixture of carbon and silicon and to 
which they have given the name “Helion” 
lamp. The outer surface of this filament 
may be of pure silicon. The filament is 
prepared by flashing a fine carbon fila- 
ment in an atmosphere containing silicon. 
For these lamps an economy of one watt 
per candle and a possible life of 1,200 
hours are claimed. The filaments are 
evidently of high specific resistance so 
that they are no longer than carbon fila- 
ments and can be mounted in their bulbs 
in the same way. If the claims for this 
lamp can be substantiated, and no insuper- 
able difficulties are met in its commercial 


production, tt constitutes an improvement 
even more important than that repre- 
sented by the tungsten lamp. 

The past year has seen great progress 
in the commercial utilization of other new 
illuminants. “Metallized” carbon and 
tantalum incandescent lamps have become 
a regular commercial product and are 
being used in practice. The mercury arc 
has found a continually increasing ap- 
plication and has become a factor in the 
situation. Flaming arc lamps have been 
employed in increasing numbers, chiefly 
for advertising purposes. The indications 
are, however, that a more extended field 
will be found for this very powerful and 
efficient illuminant. In Berlin flaming 
arcs are being used for illuminating the 
Potsdammer Platz and a space on one 
side of the Brandenburger Tor with 
splendid effect. Magnetite arc lamps have 
been installed on series circuits for street 
lighting in a number of cities, and are 
thereby raising the standard of efficiency | 
in this field. The ordinary lighting busi- 
ness with the older forms of illuminants 
has increased enormously and so rapidly 
that in many cases difficulty has been ex- 
perienced in keeping pace with the de- 
mand. 

As an evidence of the attention which 
is being given to illumination and its 
scientific and practical problems, the 
formation of the Illuminating Engineer- 
ing Society may be noted. This society, 
which was formed during the early months 
of 1906, has had an unexpectedly large 
growth, its membership at the end of the 
year being about 900. i 

The intense activity of the past year 
augurs well for the future. After the re- 
adjustments necessitated by the new con- 
ditions introduced by high-efficiency il- 
luminants have been made, there is every 
prospect that the developments of elec- 
tric lighting will be even more astonish- 
ingly rapid than they have been in the 
past. 
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A New System of Telegraphy. 

A new system of telegraphy has been 
invented by Stephen D. Field, the well- 
known telegraph engineer. Mr. Field has 
devoted many years to the study of tele- 
graph problems and has contributed vari- 
ous notable inventions, which are now in 
general use. The new system is a modi- 
fication of the Morse, and is, the inventor 
believes, the final step in its development. 
In the Morse system of transmission the 
relays at each station are operated direct- 
ly by the current from a battery which 
flows through the line when a key is 
closed. The strength of the current at each 
relay, and hence the sharpness of the 
signals, depend, of course, upon the volt- 
age employed and the electrical constants 
of the line. But they also depend upon 
the goodness of the line insulation, and in 
bad weather so much leakage may take 
place that it will be impossible to obtain 
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sharp signals; the relays respond slowly 
and transmission is tedious and difficult. 
Mr. Field’s new system is designed to over- 
come this trouble and render the line 
independent of the weather and other 
factors having a similar influence. It has 
given beautiful results on an artificial 
line purposely made as bad as possible. 
The following description of the new 
system was prepared by Mr. Field. 


In the new system of Morse transmis- ` 


sion advantage is taken of the idle time oc- 
cupied by the spaces in the alphabet to 
store up, at each station where the trans- 
mission key is being manipulated, a small 
amount of energy from the line battery 
and relay discharge currents, said energy 
being utilized in the formation of the 
next succeeding dot or dash. The result 
is accomplished by means of an induction 
coil and condenser arranged to bridge the 
signal key. 

When the key is open a condenser is 
charged through a heavy impedance which 
is formed by the primary of an induction 
coil, the secondary of which is included 
in the line circuit. On closure of the key 
the energy stored in the condenser acts 
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inductively upon the primary winding, 
setting up currents in a direction to assist 
the line battery in its work. As a result 
of this arrangement all the relays in the 
circuit respond firmly and quickly to the 
key movements, no matter how “high” 
their adjustment, and it becomes possible 
to work circuits at full speed during 
stormy weather, which, under old condi- 
tions, could only be operated very slowly 
or not at all. 

The diagram, illustrating one form of 
the arrangement, is as follows: 

Opening the key C a current from the 
line has a tendency to charge the con- 
denser; it is met, however, by the immense 
impedance of the coil B, which should 
equal the drag of all the other apparatus 
in the circuit; a prompt break of the line 
current is thereby assured. On closure 
of the key the condenser discharge, in 
circulating through. the convolutions of 


- coil B, induces currents in coil A of the 


proper direction to assist momentarily 

the line current. 

By this means a phantom line battery 
is provided at every way station on the 
line, resulting in greatly increased working 
margin on the whole circuit. When used 
on short circuits the condenser B is some- 
times omitted, the magnetic charge ac- 
quired by coil B having been found suf- 
ficient. When the key is at rest the switch 
E shunts the whole arrangement from the 
circuit. | : 

Many modifications of this arrangement 
have been devised and completed, such, for 
instance, as making the relay act as an 
inductorium, using extra windings on 
supplemental core extensions for the pur- 
pose; but in universal application the ar- 
rangement illustrated will probably be 
found most suitable, as it involves no 
change in existing apparatus and adds 
nothing liable to go wrong to the circuit. 

— 

The New Exchange of the 
Delaware & Atlantic Tele- 
graph and Telephone Com- 
pany at Chester, Pa. 

The city of Chester, Pa., has at the 
present time a population of 38,000. Its 
geographical position is about twelve miles 
southwest of the City Hall, Philadelphia, 
but the distance between the borders of 
the two cities is less than five miles. In 
the past six years the population of 
Chester has increased eleven per cent 
while the Bell telephone growth has been 
551 per cent. In that city there are now 
660 lines accommodating 1375 Bell tele- 
phones operated from one of the finest 
exchanges in any city of the same size in 
the country. 
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Three vears ago the Delaware & At- 
lantic (Bell) Telegraph and Telephone 
Company found that if the present rate 
of increase in applications for service con- 
tinued, new quarters for all local depart- 
ments must be provided. Property was at 
once purchased and drawings for the new 
building begun. On Thursday, November 
8, 1906, the new central office building 
was formally opened to the public. In- 
vitations had been sent to hundreds of 
representative subscribers throughout the 
district and also to many others interested. 
Probably eight hundred responded and 
were shown every part of the plant from 
the cables in the basement to the provi- 
sion for ventilation. Five plant repre- 
sentatives and more than that number of 
contract men with ushers’ badges were 
present to assist in receiving the visitors. 


Tue CHester (Pa.) EXCHANGE OF TRE DELA- 
WARE & ATLANTIC TELEPHONE COMPANY. 


The building is of Colonial brick 
trimmed with white marble and the roof 
is of green slate. The completeness of 
the interior finishing and equipment will 
compare with Chester's best buildings. 
On the first floor are the offices of the 
district manager, which are finished in 
white tiling and quartered oak. In the 
rear are the offices of the district engineer 
and the main distributing-frame room. 
On the second floor are the switchboard 
and the operators’ retiring room. The 
switchboard is a five-section one contain- 
ing positions for nine local operators, two 
toll, two incoming trunk and one trouble 
operator. Its present capacity is for 5,000 
lines and its cost was $100,000. Sufficient 
space has been provided to enlarge to 
9,000 lines, which would increase the cost 
to $200,000. 

The increase in telephone, subscribers in 
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and near Philadelphia during the past few 
years has been the cause of many new cen- 
tral offices being opened and others being 
enlarged. The company’s engineers in 
providing for future development have 
been kept busy with studies of traffic 
gains. It is hardly necessary to state 
that the company expects this gain to in- 
crease and will continue to open new 
offices and increase facilities throughout 
the territory which it controls. 

The details of the cut-over from the old 
switchboard at Third and Market streets 
to the new one on Fifth street are here 
given as a matter of interest to the readers 
of the ELECTRICAL REVIEW. 

1. Cable is pulled and tapped on the 
main cable leads of each exchange. 

2. From the new switchboard the cir- 
cuits in the above-mentioned cable are 
tested direct to each subscriber’s station. 
All trouble here is removed. 


3. About one week is required to test 


out the multiple and answering jacks of 
the new exchange and to remove all 
trouble. 

4. Another week is then occupied in 
running cross connections for subscribers’ 
lines and trunks and calling circuits, both 
on the main and intermediate frames. 

5. The tags are then so placed in the 
relays that when the cut-over takes place 
the tags may be instantly removed in 
groups. 

6. The heat coils in the old exchange 
are joined so that they may be removed 
simultaneously with the removal of the 
tags in the new exchange. In this way one 
exchange is cut out of service and the 
other is cut in service at the same moment. 

7. Immediately after the cut-over the 
testing table makes a test of every line by 
means of the voltmeter, an instrument 
arranged to show whether any line is clear 
of foreign wires, grounded or open. 

8. On the following morning the oper- 
ating department makes a ringing test 
of each subscriber’s line to insure perfect 
transmission in the transfer from the old 
to the new switchboard. Any trouble is 
first looked for in the exchange, but if 
not found a man is immediately sent to 
the subscriber’s station. 

At the actual time of the cut-over con- 
versations then going on are interrupted. 
The operator then “comes in” and asks 
that the number called be repeated. She 
handles each local call so interrupted as 
a new call. 

An exchange of this size makes an un- 
limited local service plan equitable. The 
only loss in the interruption is, therefore, 
one of time. The call may be immediately 
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repeated by the subscriber and put 
through without delay. 

Recent cut-overs have been very suc- 
cessfully made at Jenkintown and 
Sharon Hill, Pa., and at Belmont, Lom- 
bard and Chestnut Hill central offices in 
Philadelphia. 

The time chosen for such cut-over is 
either during the evening after the 
traffic of the day has slackened or on Sun- 
day morning when the telephone business 
is usually very light. Two men at the 
testing table, one at the switchboard, one 
at the main distributing frame and eight 
other helpers are probably all that are re- 
quired to make this almost instantaneous 
change. Of course, each board will have 
a number of operators to handle the busi- 
ness before and after the work is com- 
pleted. . 

Usually at the time of cut-overs many 
of the subscribers’ telephone numbers are 
changed for various reasons, but the 
Chester cut-over will be made with prac- 
tically no changes and subscribers will 
have their old numbers at the new switch- 
board. 

Chester is benefiting materially by this 
change. The time on both incoming and 
outgoing Philadelphia calls has been 
greatly decreased because such calls are 
now handled by direct trunking circuits 
to six of Philadelphia’s central exchanges. 
They were previously passed through the 
toll office in Philadelphia and from there 
distributed to the various local offices. 
Taking the change from the subscribers’ 
viewpoint, when calling any of the above- 
named company's offices from Chester or 
vice versa, they will not have to hang up 
their receivers and wait to be notified 
that the called subscriber is on the line. 
The same almost instantaneous method 
of passing calls will apply to calls from 
Chester to Lansdowne, Ridley Park and 
Sharon Hill, and vice versa. 

The new underground trunks between 
Philadelphia and Wilmington which are 
looped in at Chester were cut in service on 
November 5. Since that time a_ large 
part of the messages between Chester and 


the other two points have been passed un- — 


derground. As a direct result of quicker 
and better service the Philadelphia- 
Chester business has increased a full third 


since this change was made, showing the | 


subscribers’ appreciation of quicker out- 
of-town service. Improved local service 
has been one of the main causes of the 
need for this new central office. 

The location for this building was also 
well chosen. It is on Fifth street—a 
street with trolley service-—and opposite 
two of the largest office buildings in the 
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city. The Post Office grounds adjoin the 
property of the telephone company. 

The interest of visitors was especially 
noticeable when they were shown the pro- 
vision made by the company for the opera- 
tors’ comfort. An ice-box for keeping 
milk; a special “indirect radiation” heat- 
ing system, careful provision for perfect 
ventilation, a matron on duty for the 
comfort of the operators and to serve milk 
and coffee without charge, and numerous 
other provisions were seen by many sub- 
scribers for the first time. 

— e0 


\The Northern Westchester 
Securities Company. 


The Northern Westchester Securities 
Company has been incorporated in the 
state of Connecticut for the purpose of 
acquiring from time to time the stock and 
other securities of public service corpora- 
tions and other companies, including real 
estate development companies and par- 
ticularly the traction, gas and electric 
light, heat and power companies operat- 
ing in the northern part of Westchester 
county, New York, and also for the pur- 
pose of advancing to such companies in 
which the Northern Westchester Securi- 
ties Company may be at any time inter- 
ested, such moneys as may be necessary 
for alterations, extensions and improve- 
ments. 

The company has already acquired the 
common stock of the Peekskill Railroad 
and Lighting Company, which is pledged 
with the Knickerbocker Trust Company 
as security for the payment of the thirty- 
year collateral trust five per cent gold 
bonds issued by the Northern Westchester 
Seeurities Company. The amount of 
these bonds issued at this time is about 


$120,000. : 
—__<«@—-—__—. 


Gifts for the Land and Build- 


ing Fund of the American 
Institute of Electrical Engi- 
neers. 


Samuel Insull, president of the Chicago 
Edison Company, and C. L. Edgar, presi- 
dent of the Boston Edison Company, have 
each contributed $1,000 toward the land 
and building fund of the American In- 
stitute of Electrical Engineers. Both of 
these gentlemen are members of the ad- 
visory committee of the land and building 
fund. F. W. Roebling, of the John A. 
Roebling’s Sons Company, Trenton, N. J., 
a member of the Institute since 1887, has 
also contributed the sum of $1,000 to this 
fund. 
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Electric Railroading in 1906. 


might make a brave showing this 

year, for building has been active, 
consolidations and extensions have been 
rampant and many roads have taken ad- 
vantage of a season of exceptionally good 
business to undertake extensive rehabilita- 
tion. Manufacturers in nearly every line 
have been overloaded with work, the 
wages of employés have been raised in 
many places, and in general business has 
been booming. Activity, however, does 
not necessarily imply advance in methods 
or their applications, and for some years 
past the improvements in the technique 
of electric railroading have been mostly 
in detail. To substitute a ninety-horse- 
power motor for an eighty-horse-power 
motor and a Type Z controller for a Type 
Y is, to be sure, improvement, assuming 
the former to be on the whole better than 
the latter, yet it may really delay progress 
if the thing really needed was a radi- 
cally new 100-horse-power outfit instead 
of a makeshift. It is, therefore, very 
hard to evaluate the importance of such 
changes in their bearing upon the general 
art. In larger matters the year has been 
one of hopes deferred, save for the initia- 
tion of electric traction on the terminal 
division of the New York Central, which 
has made notable the closing wecks of the 
year. The promised alternating-current 
terminal work of the New York, New 
Haven & Hartford Railroad still remains 
a promise, with, however, good hopes of 
a near realization. That road, however, 
can hardly be accused of inactivity in elec- 
tric railway matters, since it has recently 
reduced to tabloid form and swallowed 
the trolley interests of two states. Aside 
from the two very notable movements 
toward the larger electric traction just 
noted, perhaps the most striking works of 
the year have been the experiments of 
the Boston Elevated with gas-engine gen- 
erating stations, and the unsensational but 
very important unification going on 
among the fine interurban systems of the 
Middle West. 

The gas-engine stations of the Boston 
system have been considerably discussed. 
They are auxiliary stations, following the 
general distribution practice of the elevat- 
ed system, and neither of them is large, 
the Somerville plant being of 700 kilo- 
watt capacity, the Medford station of 975. 
They have been in very competent hands 
and in the matter of economy have done 
well. The smaller of the two planta has 


= the statistical standpoint one 


By Dr.) Louis Bell 


been in regular use for more than six 
months, for the most part siateen hours 
per day. With an engine load-factor of 
between seventy and seventy-five per cent, 
not abnormally high for an auxiliary sta- 
tion upon this well-organized system, it 
has shown an average duty of less than 
1.5 pounds of coal per kilowatt-hour, fall- 
ing to 1.31 pounds on a thirty days’ test 
with Pocahontas coal. ‘The demand for 
water proved to be less than one-third 
that of a compound condensing steam 
plant of similar output, and it goes with- 
out saying that the fuel consumption is 
better than in any steam plant on similar 
service, or in fact, under any working 
conditions. It is in fact little over half 
the normal figure for a good compound 
condensing plant, although for a gas en- 
gine the performance is not extraordi- 
narily good as compared with some test 
results. Comparisons between gas en- 
gines and steam engines are rendered 
difficult by the absence in the former of 
anything corresponding to steam con- 
sumption, so that the boiler plant has 
to be considered. From a general opera- 
tive standpoint the plant seems to have 
been a success so far as is yet reported. 
The larger station, which is equipped 
with two-cycle engines, seems not yet to 
be fairly in running shape, and no de- 
finitive results are yet obtainable from it. 
In an official letter explaining why power 
for heating the street cars has been at 
times lacking, this plant was practically 
made a scapegoat for the lack of capacity, 
although not mentioned by name. It will 
be interesting to see whether the two- 
cycle engine makes good upon this large 
scale. In passing it is mere justice to 
say that there are a good many people, 
including the writer, who are glad to find 
cars at a comfortably cool temperature, 
and would be sorry to have the old days 
of overheating back again upon any 
terms. 

The Boston experiment can hardly vet 
be considered conclusive as regards the 
general use of gas engines for electric 
railway service. It has been satisfactory 
enough, however, to warrant similar trials 
elsewhere, especially in case of long roads. 
A gas-engine plant able to put power 
upon the line on the fuel expenditure 
found in Somerville is a pretty serious 
competitor of any transmission proposi- 
tion from a steam-driven central station 
involving the use of substations with 
rotaries. Each kilowatt-hour delivered to 


the trolley wire via such a transmission 
implies ordinarily the consumption of 
four to five pounds of coal at the central 
station, and the up-keep of the high-volt- 
age system would go very far to offset 
the increased labor at the gas-engine sta- 
tion, to say nothing of the greater relia- 
bility of the independent plant. The 
dubious point in such a comparison arises 
when one considers the use of high-voltage 
alternating current on the trolley wires. 
During the year there have been several 
minor installations with alternating-cur- 
rent motors, and they seem to have been 
upon the whole successful and encourag- 
ing. This at least can be said regarding 
them, that the criticisms of them are 
couched in vague terms, and that there is 
no consistent allegation of any particular 
weak point. Objections generally simmer 
down to the intimation that alternating- 
current roads are a little queer and do not 
use “standard” (4. e., direct-current) 
equipment. Under such circumstances 
they can very well be left to work out 
their own salvation. There have been 
various threats of high-voltage, direct-cur- 
rent systems, none of them of very deadly 
character, and perhaps not to be taken 
too seriously. In this connection the high- 
voltage, direct-current system of the 
Wiener Stadtbahn deserves some little 
comment. In this case, confined as yet 
to a sinvle short branch, the distribution 
is on the three-wire system with the track 
as neutral and 3,000 volts between the 
outside wires. Each locomotive has four 
750-volt motors geared in pairs working 
on the same axle. Each pair acts as a 
unit taking current from its own side of 
the neutral, so that the system is. auto- ` 
matically in approximate balance on each 
locomotive. A similar scheme of self- 
contained, three-wire units is worked with 
one motor on a side, at more moderate 
voltage, on several Continental lines. It 
would be indeed a curious turn of For- 
tune’s wheel if the general use of heavy 
and powerful motor cars with the neces- 
sitv for multiple motor equipments should 
bring back into favor the three-wire sys- 
tem which had been cast out on account 
of inordinate difficulties in preserving bal- 
ance. The system, in its present form, 
certainly can not be turned down upon 
the face of the facts, and ought to receive 
respectful consideration. 

In the same connection should be men- 
tioned the evolution of the Ward-Leonard 
alternating-current-direct-current Jocomo- 
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tive at the hands of the Oerlikon Com- 
pany, and another Continental experiment 
in the same line, using the permutator as 
the source of direct current for the 
motors. ‘This very ingenious device de- 
serves more notice on this side of the 
water than it has yet received. Practical- 
ly a synchronous commutating transform- 
er with revolving brushes, it is capable of 
being worked with a very high primary 
voltage and combines light weight, com- 
parable with that of an induction motor 
of similar capacity, with very high effi- 
ciency. It seems, therefore, especially well 
suited to use on an electric locomotive, 
and in such a situation the revolving 
brushes can receive adequate attention, an 
attendant being always at hand. The 
problem of heavy electric traction is there- 
fore being approached from several differ- 
ent directions, any one of which in the ab- 
sence of the others would prove practicable 
for a successful attack. The richness of 
resource is really embarrassing and it may 
take considerable time to settle upon the 
most advantageous method for general 
purposes. All the propositions involve 
high voltage on the working conductor, 
which is the sine qua non in serious work 
on heavy electric traction. It is matter 
of regret that the radical improvements 
in method were delayed just long enough 
to prevent their use in the New York Cen- 
tral case. It is a pity to see the first 
large work of such kind carried out, how- 


ever skilfully, at a working voltage which ` 


must be abandoned for large work in the 
very near future. 

Recurring now to the situation in the 
Middle West the readers of the Erec- 
TRICAL Review are doubtless well ac- 
quainted with the general features of the 
network of interurban lines that over- 
spreads Ohio and Indiana and portions 
of neighboring states. The situation is a 
most interesting one. Built singly or in 
groups, the interurban system has, espe- 
cially during the year just past, been 
welded into a fairly homogeneous mass. 
Its parts may be related by common own- 
ership, common interests, or neighborly 
comity through traffic and fare agree- 
ments, but the final result has been a 
most important and valuable addition to 
the means of rapid transit in a singularly 
active community. The value of such a 
system to the people can hardly be over- 
estimated, and the species of confedera- 
tion that has been worked out, in what- 
ever form it takes, is of public service. 
There is a great and radical difference 
between the consolidation of connecting 
lines and the coalescence of competing 
lines. In the former case the advantages 
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of united action are gained without dam- 
age to the interests of the community. 
In the latter the public inevitably has the 
short end of the bargain. Of what real 
use, for instance, would be a connected in- 
terurban system between Boston and New 
York if it were owned, as is practically the 
case, by the steam railroads operating be- 
tween the same points? The whole is 
invariably less than the sum of the parts 
when the facilities of competing lines are 
united by consolidation, which is essen- 
tially a vector process! The interurban 
lines of the Middle West have gone 
through rapid evolution in the direction 
of heavy railway service. In roadbed, 
rolling stock, schedules, methods of oper- 
ation and useful results they have really 
approached regular railway practice with- 
out forfeiting many of the peculiar ad- 
vantages which belong to ordinary elec- 
tric roads. 

The effects of enterprise and combined 
action, whether accompanied by actual con- 
solidation or not, have been very salutary 
on the roads themselves. The outlook of 
not a few of these lines was at the be- 
ginning rather cheerless and the earnings 
per mile of track meagre. As time has 
gone on that condition has ‘improved. 
With every added link in the network 
the business as a whole has assumed more 
generous proportions, and many a line 
that seemed in a bad way two or three 
years ago has pulled up into comparative 
prosperity. It must not be supposed that 
the relations of these interurban roads 
have always been those of neighborly love 
—not a bit of it—but in a large way and 


_with increasing directness of purpose the 


great Middle West networks have been 
pulling together in the realization that 
with united action, formal or informal, 
would come better business. Nowhere else 
in the country has the same sort of ac- 
tion been effectively carried out. There 
have been plenty of opportunities for it, 
but as a rule the steam roads have effec- 
tively prevented any growth that implied 
active competition. Their official almon- 
ers have blocked franchises in the legis- 
latures, or have secured franchises for 
essential links and checked further action. 
If franchises have been allowed to slip 
through, the relations of the railroads to 
large interests have made it well-nigh 
impossible to finance the new roads, and 
in many cases to obtain rights of way. 
Such influences have worked in the West, 
as elsewhere, but with less deadly success. 

With the larger opportunities of elec- 
tric traction have come better roadbeds 
and rolling stock, and much better engi- 
neering in every particular. Within the 
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year there has been important work done 
in reorganizing systems of distribution, 
replacing small and inefficient power sta- 
tions, and building large central generat- 
ing plants in their stead. Most of the 
last named have been the latest type of 
steam-turbine stations with superheating, 
high steam pressure and complete me- 
chanical coal-handling machinery, generat- 
ing three-phase current at twenty-five 
cycles per second. Such plants are highly 
economical and are in a measure inde- 
pendent of the future changes which may 
come. If alternating-current motors 
come in due season the present plants are 
of suitable frequency and voltage. If 
high-voltage, direct-current practice comes 
into vogue the change will affect only sub- 
station equipment. In point of fact no 
immediate change is likely to affect the 
interurban roads now operating, however 
new enterprises of the larger class may 
be involved. The road for very high 
speeds has not yet appeared, and it is no 
nearer now than a year ago. The trend of 
running speed is steadily upward, and 
the big interurban cars roll off miles in 
sixty seconds or less rather frequently on 
the longer lines. There are several proj- 
ects of the 100-mile-per-hour variety, 
none of which has reached a point de- 


' manding consideration here. With gen- 


erally rising speeds has come, on the 
whole, greater care and a more scientific 
system of train dispatching, so that it is 
pleasant to note this year a better record 
in the matter of accidents than usual. 
There have been one or two terrible ex- 
ceptions like the calamity on the new 
Atlantic City line. But of the utterly 
needless collisions, coming from careless 
dispatching and failure to keep cars un- 
der proper control, the list has shortened 
materially. In connection with the con- 
trol of cars it is a rather curious fact that 
regenerative control and electrical braking, 
both once strongly advocated in this coun- 
try, have been coming into use abroad 
though almost unknown here. The bow 
trolley on the other hand shows some signs 
of increasing use though not yet to any 
important extent. Taking it altogether 
the year past has been unproductive of 
striking novelties though rich in steadily 
bettered construction. The apparently 
successful issue of the New York Central 
work is great cause for congratulation, 
and all eyes are now turned toward the 
neighboring system with its radical in- 
novations. On that field is likely to be 
soon fought out the issue between alter- 
nating-current and direct-current traction 
for the large purposes. of electric rail- 
roading. 
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Development i in Electrical Transmission. 


mission of energy has advanced be- 

yond the stage where, as a child, its 
progress may be chronicled day by day, 
month by month, or year by year. It is 
now full-grown and the very fact that its 
steps of progress are too many to chronicle 
and that it has lost its adventurous 
pioneering character has given men faith 
in it as never before. Orders do not now 
accompany the initial undertakings to the 
effect that all work shall be done on the 
narrowest possible scale until a “demon- 
stration” has been made; on the contrary 
the work now done is with the distinct 
view that power transmission undertak- 
ings, where established, are to be con- 
sidered as essential elements of the local 
conditions and that a power once de- 
veloped will thereafter be one of the per- 
manent public institutions, and, in conse- 
quence, the execution of the work must be 
of the best and most permanent character. 

Again it is becoming daily more and 
more apparent that the coal mines and 
railroads can not so readily supply a 
permanent and continuous generation of 
power as the rivers. The past winter has 
brought this home to all classes and sec- 
tions of the country till we are now ap- 
pealing to our highest courts and legis- 
lative bodies to relieve us from the perils 
of a fuel famine which is but a natural 
outgrowth of a national improvidence 
which in the past has consumed our store 
of domestic fuel for power purposes and 
has allowed to run to waste the easily 
available power resources of the water 
which constantly falls upon the mountains 
and will fall while the earth is habitable. 

Cheapness of power has long ago been 
demonstrated for the hydro-electric plant 
and transmission line; reliability is now 
being proved. The duplicate line has al- 
ready become an established factor in the 
system, but we are now turning our atten- 
tion to the duplicate plant as well, and 
with the study of the problem of the 
duplicate plant the advantages of the 
duplicate source for power has also be- 
come apparent. 

Duplicate plants upon the same water 
source may not fail simultaneously from 
machinery troubles, but they are at the 
mercy of the same droughts and floods 
while, since distance is no longer an ele- 
' ment in their harmonious operation, the 
plants which are upon different streams, 
and particularly upon different water- 


sheds, are reliable above all others. 


|i industry of the electrical trans- 


By F. A. C. Perrine, D. Sc. 


Incidental to this search for reliability 
the available power for distribution has 
been increased and the presence of a 
multiplicity of competing companies has 
been eliminated, thus warranting an ex- 
tension of the distribution lines and en- 
larging the territory and improving the 
character of the business supplied, es- 
pecially in reference to-the adaptability of 
load to power available. 

Whether it be called engineering or no, 
this has been the direction of the most 
recent improvement in the business of 
electrical power transmission. The writer 
calls this an engineering advance. The 
engineer has made the development pos- 
sible, the engineer has shown its advan- 
tages and the engineer has been alone in 
showing the manner of avoiding the diffi- 
culties, which, without his aid, would 
overpower all advantages in the operation 
of so complex a system. To-day we rarely 
hear of a new hydro-electric transmission 
system which does not involve these ele- 
ments, and in spite of the many difficulties 
which attend all large and complicated 
installations the improvement in relia- 
bility and in the adaptability of load to 
power available turns into profits the very 
difficulties themselves. 

Not only is the unreliability in fhe sup- 
ply of coal aiding to this end but also the 
price is having great influence. The un- 
reliability in the supply of coal is ap- 
parent to all, for every paper is filled with 
tales of coal famine and power plants 
closed by reason of the “car famine;” but 
it may perhaps be a surprise to some to 
know that bituminous coal at the mine 
mouth has advanced from eighty cents per 
ton in 1898 to $1.24 per ton in 1903. 
An advance without reference to combina- 
tion or retailers’ profits. This enhance- 
ment in the price of coal is continuous and 
will continue to be, so that it has become 
an axiom that the hydro-electric plant 
which will begin by paying for itself must 
necessarily become a source of profit in the 
near future. 

Among the difficulties which the above- 
described extension of lines and plants 
has made of the utmost importance is 
that of the disturbance from lightning. 
Much work and great ingenuity has been 
expended upon this problem and it can 
not yet be said that a complete solution 
has been reached. Lightning arresters 
on high-voltage lines have been compli- 
cated, costly and only partially reliable. 
For these reasons the transmission com- 


panies have sought short cuts and cheaper 
means. Within the past year it has 
come to be recognized that in their efforts 
to escape the difficulties attendant upon 
the ordinary methods of protection they 
have discovered a valuable principle of 
protection, which is that a different type 
of protection is needed for the long wave 
length surges than from those of a short 
wave length. The long wave length 
surges will destroy all short-gap arresters 
if they are allowed to pass over them, while 
the short-wave surges will not pass over 
the long-gap arresters. The so-called 
“horn” arrester is the typical long-gap 
arrester. This will efficiently take care of 
the long-wave surges, though its discharge | 
may induce destructive short-wave surges 
unless the line is also otherwise protected. 
If the line be protected by both the 
long-gap and the short-gap arrester it 
may be possible to dispense with the 
troublesome and expensive overhead 
grounded wire, provided that the poles 
themselves are properly grounded, but 
there is no question that the terminal 
arresters will fail to protect all parts of 
a line where the poles are not grounded. 

Certain experiences in Mexico indicate 
that unless the grounded wire be used it 
is necessary to shield the insulators as 
well as to ground the poles. 

While there is much yet to be learned 
before we may say that this problem is 
completely solved, still it is satisfacto 
to know that so much has been done to- 
ward line protection against lightning 
and that the warring schools of lightning 
protection have at last begun to under- 
stand each other and to find that no one 
has the panacea which will solve the whole 
problem. With this understood we may 
hope to see the long-gap arrester stand- 
ardized and the short-gap arrester divested 
of its complications and expense and the 
two combined, effecting a proper system 
of protection. 

We are often asked where lies the limit 
of transmission and at what voltage shall 
these extensive territory-covering systems 
be operated. 

As a matter of fact the method de- 
scribed above for extending plants to cover 
a great area does not necessarily lead to 
increased distance of transmission, but 
often the very opposite is accomplished, 
for the plant no longer reaches out to 
reach a single market but rather to cover 
a territory. Still we must expect many 
trunk lines exceeding. one hundred (or 
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even one hundred and fifty miles, and 
for such distances it seems inappropriate 
to hold ourselves down to 60,000 volts, 
which now has become such a thoroughly 
established figure. 

The present limit of voltage is the de- 
sign of insulators. The material has 
finally become reliable and although the 
present limit has undoubtedly not been 
reached at 60,000 volts, still from all we 
can see the high figures will be about 80,- 
000 volts until some other form of design- 
ing and attaching the insulator shall be 
evolved. Work is being done in this di- 
rection and the next year will probably 
see the completion of designs and ex- 
periments which will render the use of 
voltages of 100,000 or beyond as feasible 
as we now find 60,000 to be, and when 
our lines and transformers have been de- 
signed to handle such voltages as this the 
problems of switching and short-wave 
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lightning surges will become much sim- 
plified. 

The use of iron towers in place of 
wooden poles has become more and more 
an established custom. Where the proper 
conditions prevail the spans are being 
lengthened even beyond 500 feet, which 
is at present the common spacing for 
towers. There seems to be no reason that 
1,000-foot spans should not be entirely 
reliable, provided the country passed over 
is of such a character as not to require 
towers of too great height and conse- 
quently increased expense. As regards the 
form of tower the problem is too compli- 
cated for any general solution and, as a 
rule, must be solved for each particular 
case. This in itself is no burden, for 
each order for towers is of a sufficient 
quantity to allow the cheapest possible 
manufacture of any special design. 

The new year does not at present show 
signs of any startling change of methods, 
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but it promises great development of large 
systems furnishing amounts of power 
which few have realized were in exist- 
ence in the territory, and covering with 
their lines areas which render them of 
the utmost service to industry and impreg- . 
nable against competition. 

In the midst of this development there 
may arise at times some cry against those 
who are said to destroy scenery for com- 
mercial purposes ; but such a cry arises only 
from those who fail to recognize that our 
water power plants are serving a human- 
itarian purpose of far greater import than 
the commercial. They are saving for 
future generations the coal beds which we 
may never replace, and they are freeing 
the workers from a slavish bondage ' to 
the steam-engine with its belts and ashes 
and smoke. 

The awakening to all of this has begun 
and the work has already obtained an 
impetus which is irresistible. 


Hydroelectric Developments during the Year 1906. 


HE year just ended has witnessed 
the coming into commission of 
numerous hydroelectric develop- 

ments, and the inception of many others 
that in due course will be important ad- 
ditions to this continually expanding field. 

After many years of effort and trial, 
and after much experience gained at thie 
cost of watchful observation, and often of 
failure, there seems to have been evolved 
a fuller knowledge of all the factors en- 
tering into the problem of installation ani 
operation, which has lead to the adoption 
of certain features that now have become 
general in practice. At any rate, they 
indicate the tendencies toward which all 
the more recent installations incline. In 
fact, some of the characteristics have be- 
come almost standard in their general ac- 
ceptance, as representing the best practice, 
and the developments during the year 
1906 have, in nearly every instance, been 
based on designs made with these tend- 
encies in view. 

The salient features noticeable in the 
plants of recent years and particularly of 
that just ended, are: 

(1) The adoption of a few large gen- 
erating units rather than a larger num- 
ber of smaller size. 

(2) The generators are all of the re- 
volving field form. 

(3) The number of phases is invariably 
three. | 


By Lamar Lyndon. 


(4) The frequency for transmission 
distances of twenty miles or less is sixty 
cycles per second. For transmission over 
greater distances the frequency is twenty- 
five cycles per second. 

(5) The operating switches are placed 
in fireproof chambers or compartments 
and controlled from a so-called “dummy” 
or bench-board at some distance from the 
operating switches which either electrically 
or pneumatically actuate the operating 
switches. 


(6) Transmission voltages tend to ap-. 


proach 1,000 volts per mile of transmission 
distance. 

(7) The poles or line supports are made 
heavier and stronger than formerly. 

(8) The length of spans of wire from 
one insulator to the next succeeding one, 
has been greatly increased. 

(9) The step-up transformers are lo- 
cated in separate fireproof chambers and 
arranged on trucks or rollers to be easily 
and expeditiously rolled out on the floor 
of the power station. 

These being the characteristics of the 
later installations it is here proper to en- 
quire into the causes of the general accept- 
ance and adoption of these features. 

(1) The tendency toward the use of a 
few large generating units rather than a 
number of smaller ones, results from the 
obvious facts that (a) the cost per kilo- 
volt-ampere is less, (b) the efficiency is 


higher, (c) the space required in a sta- 
tion is less, resulting in a lower cost for 
the power-house, and (d) the massive pro- 
portions of the larger machines makes 
them more reliable and less subject to de- 
terioration or injury. 

(2) Revolving field generators are now 
standard for the reasons that they are 
(a) cheaper to build, (b) less liable to 
injury, (c) the armature windings being . 
stationary may be better protected and in- 
sulated, (d) the rotating portion carries 
only low-tension current, and (e) the sta- 
tionary armature windings may be better 
wound for any voltage that may be de- 
sired, as compared with revolving arma- 
ture machines. The inductor form of gen- 
erator possesses nearly all these excellent 
features, but its excessive shop cost puts 
it at a marked disadvantage. 

(3) Three-phase systems are used (a) 
because the conductors contain only sev- 
enty-five per cent of the copper necessary 
for transmission of the same amount of 
energy over two-phase lines, and (b) the 
number of insulators to install and main- 
tain is correspondingly less, other condi- 
tions being equal. Three-wire, two-phase 
transmission lines can be used, but these 
have the disadvantage of requiring a 
slightly greater amount of copper than 
does a three-phase circuit and the poten- 
tial between the wires is increased. This 
system is now practically obsolete because 
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it is not possible to supply machines hav- 
ing closed circuit armature windings— 
such as rotary converters—from circuits 
of this character. 

(1) The frequency of sixty cveles per 
second is desirable always when lighting 
is to be done, as at lower frequencies the 
change in current flow is perceptible to 
the eye anl lighting unsatisfactory, and 
if a periodicity lower than sixty cycles 
per second be adopted the energy from 
the lines must go through a transforma- 
tion of some kind to make it suitable for 
lighting purposes. The disadvantages that 
attend the use of so high a frequency are 
(a) the line drop due to reactance is in- 
creased, thereby diminishing the power- 
factor, and (b) the difficulty of running 
rotary converters at such frequencies— 
though this is being successfully and con- 
tinuously done. 

On long lines where the inductive drop 
is marked and a large part of the energy 
is absorbed by rotary converters the lower 
frequency of twenty-five eveles per second 
is used; to avoid the one and improve the 
operation of the other. 

(5) The main operating switches are, 
by reason of the high-tension currents they 
carry, manifestly dangerous and must be 
controlled at some remote point, and fur- 
thermore, they should be placed in fire- 
proof, closed vaults to protect the station 
attendants and also to prevent the pos- 
sibility of conflagration in case of long 
arcs due to any current-conducting portion 
breaking down. 

The “dummy” board, which controls 
the main switches, comprises a number of 
low-tension, hand-operated switches which 
are connected to operate the actuating 
magnets of the main switches, there being 
a hand switch corresponding to each main 
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ARKED activity has been shown in 
the electric railway field during 
the past year. This activity has 

resulted from two causes—heavy increase 
in traflic due to extraordinary increase of 
population, felt particularly in the Rast, 
and an effort on the part of many inter- 
urban roads in the Middle West to make 
their roads pay. The result of this con- 
dition has led to many interesting develop- 
ments. 

New York city furnishes an extreme 
example of growth. During the first three 
months of the vear the cash fares in 
New York city increased 12.4 per cent. 
The Subway has been in operation barely 
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switch. Imitation connectors are made or 
painted on the dummy board which form 
a fac simile of the main-switch connec- 
tions and thus enable the operator to trace 
out the connections actually made by the 
main switch when the manual switch is 
closed. A 

(6) The transmission voltages tend to 
approximate 1,000 volts per mile in usual 
installations for the reason that under 
ordinary circumstances this represents 
the best compromise between a small out- 
lay for conductor and the troubles that 
menace high-voltage lines. In extremely 
long transmission lines, where the dis- 
tances are seventy-five miles and above, 
the pressure per mile is less than 1,000 
volts per mile, as 60,000 volts effective 
is considered the upper limit for safety 
under ordinary circumstances because of 
the difficulty of preventing insulation 
breakdowns, and also because of the capac- 
ity effects, which become marked at high 
pressures. In some of the longer lines the 
voltage is as low as 450 volts per mile, 
while in shorter lines—from one to three 
miles in length, the pressure is often 2,000 
volts per mile and above. 3 

(7) The poles or line supports are being 
made stronger, both to give an additional 
factor of safety and prevent the possibility 
of the line breaking down, and because of 
the much longer spans of wire which are 
now being erected, which, obviously, add 
to the stresses on the poles, cross-arms, 
pins and insulators. In many instances it 
has been considered advisable to use steel 
towers instead of ordinary wooden poles. 

(8) The length of wire spans from one 
insulator to the next has increased enor- 
mously. In some lines the spans are as 
much as 500 feet, while spans of 300 feet 
and above are frequent. The smaller num- 
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ber of points of support represents a corre- 
sponding diminution in (a) the liability 
of breakdowns in leakage; (b) in the 
number of poles and insulators to main- 
tain and (c) in the first cost of the line. 

(9) The arrangement of transformers 
in fireproof vaults shows that experience 
has taught that they sometimes fail and a 
conflagration ensues unless some such 
means of confining the pyrotechnics are 
adopted. Also they can be repaired more 
expeditiously and to better advantage in 
an open space where they are accessible. 
Hence the arrangement on trucks to facili- 
tate their removal from their individual 
vaults to the station floor. 

The foregoing, while representing the 
almost universal practice and the main 
reasons therefor, is not invariable. For 
instance, the Bishop’s Creek (California) 
plant, though transmitting energy 113 
miles, is operated at a frequency of sixty 
cycles per second and 50,000 volts, mak- 
ing the pressure only 432 volts per mile. 
Another is the Winnipeg (Manitoba) 
plant, which operates also at sixty cycles 
per second, the transmission distance being 
sixty-five miles. Other examples of ex- 
ceptions can of course be adduced. 

The greater number of long-distance 
transmission plants which have been re- 
cently put into commision are in the 
South and West, though there have been 
a number of hydroelectrie developments 
of considerable magnitude in the Eastern 


states. 


The coming year seems to give promise 
of considerable advance in this field, and 
it may confidently be predicted that its 
end will witness even larger units and cer- 
tainly higher voltages in use than the 
respective maxima of these at present. 


Progress in Electric Railways. 


By Sydney W. Ashe. 


two years and the traffic conditions are al- 
most as bad as before, regarding con- 
gestion. 

In order to meet more adequately the 
traffic conditions, particularly on city 
streets, two-car trains are being operated. 
This has led to the adoption of emergency 
air-brakes and multiple-unit control by 
several, suburban and interurban roads. 
Trial trains have been equipped in New 
York, Columbus and Pittsburg with this 
apparatus, and similar cars are being ar- 
ranged in Boston and Brooklyn. The use 
of multiple-unit control offers many ad- 
vantages in the handling of heavy traffic 
during rush hours, and in working 


through distriets where an increase in the 
number of single cars would hardly be fea- 
sible. The Westinghouse unit switch con- 
trol has been adopted by numerous roads 
during the past year for single car and 
two-car operation. This is a step forward. 

In the Middle West—Ohio, Indiana 
and U}inois—during the past few years, 
many suburban roads have been built by 
promoters, which have been over-capttal- 
During the past vear a large number 
of these roads have been combined by in- 
terests such as the Everett-Moore Syndi- 
cate, and the Widener-Elkins Syndicate. 
In the effort to obtain traffic from parallel 
steam roadsgmany experiments have been 


ized, 
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tried by these Western roads in the nature 
of schedules, type of cars, etc. In one case 
sleeping compartments were installed, al- 
though the ride was so short that it was 
impossible for a passenger to get an oppor- 
tunity to sleep. It has been found finally 
that the limited service which accommo- 
dates, economically, the greatest number 
of passengers, calls for cars of large seat- 
ing capacity, seats being comfortable in 
design, charging no excess fare, baggage 
on all limiteds, trains every two hours, 
speeds as high as safety permits, and 
stops being made in towns of over 1,500 
inhabitants. By mutual understanding of 
several of the large interurban roads, 
through service has been established, in- 
terchanging baggage as well. A noted 
instance of this is the famous “Lima 
Route.” The competition between several 
of the interurbans and steam roads cover- 
ing the same territory has been very keen 
in some cases, the steam roads being the 
chief sufferers. 

To offset the possibility of combination 
on the part of “trolleys” and “inter- 
urbans,” which destroys local traffic, some 
of the steam roads, namely the Pennsyl- 
vania, the New York Central & Hudson 
River Railroad and the New York, New 
Haven & Hartford companies are not 
only electrifying their lines, but during 
the past year have bought up a controlling 
interest in many of these small properties. 
It is only recently that the New York, 
New Haven & Hartford company has 
obtained control of practically all of the 
electric street railways in Connecticut and 
Rhode Island. The New Haven road has 
purchased the Rhode Island Company and 
the Rhode Island Securities Company and 
has taken a lease in perpetuity of the prop- 
erties of the Connecticut Railway and 
Lighting Company in Connecticut. It has 
also purchased of the United Gas and Im- 
provement Company a controlling interest 
in several Connecticut power companies 
to be turned over to the Consolidated Rail- 
way Company. The New Haven com- 
pany, by its purchases, controls 1,350 
miles of single track trolley in Rhode 
Island and Connecticut, and from which 
the gross earnings amount to $16,000,000 
a year. It also controls all but eight small 
properties out of forty street railways in 
Connecticut and Rhode Island and is com- 
pletely protected against electric compe- 
tition of through lines between Boston and 
New York. | 

The progress during the past year in 
single-phase railways has been extensive, 
and great credit is due the Westinghouse 
Manufacturing Company for being pio- 
neers in this field. Although the single- 
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phase system was established on a com- 
mercial basis during the previous year and 
lines were started at Indianapolis, Ind.; 
Latrobe, Pa.; Vallejo, Cal.; Atlanta, Ga. ; 
Jamestown, N. Y., and Sea Cliff, L. I., 
using equipments varying from two fifty- 
horse-power motors to four 100-horse- 
power motors, inclusive, some of these lines 
were not started until the latter half of 
the year. The experience which has now 
been gained by the continued operation of 
these lines throughout a period of from 
one to two years, has firmly established the 
commercial feasibility of the high-voltage 
trolley and the single-phase motor in the 


minds of even the most conservative engi- 


neers. 

One notable development of the single- 
phase system is its application to trunk 
line service on the New York, New Haven 
& Hartford Railroad, using gearless 
motors of 250 horse-power each and a trol- 
ley voltage of 11,000. These locomotives 
are arranged for operation also from a 
direct-current third rail and thus indicate 
the great flexibility of single-phase motors. 
This installation is notable, not only on 
account of the fact that single-phase cur- 
rent is employed, but also on account of 
the application of electricity to heavy 
steam railroad service. Another installa- 
tion, which is notable, both on account of 
its technical features and for the same 
reason that it gives an additional example 
of electricity applied to steam railroad 
conditions, is the Sarnia Tunnel, electri- 
fication of which is now in progress. 

The growing importance of the system 
is further illustrated by the equipment 
of the Spokane & Inland Railway, a part 
of which is already in operation; the 
Pittsburg & Butler Railway; the Roches- 
ter & Mount Morris Division of the Erie 
Railroad, and the Fort Wayne & Spring- 
field Railway, all of which are nearly 
completed, together with the Visalia Elec- 
tric Railway, which has been contracted 
for. 

. The equipment of single-phase railways 
with American apparatus is not confined 


to this country. During the past year, 


two single-phase lines, the Roma-Civita- 
Castellana and the Valle Brembana, have 
begun operation in Italy; and the Storan- 
gen Wik Railway in Sweden has been con- 
tracted for, all of which will use Westing- 
house apparatus. 

There have been few developments with 
new or radical features in railway appara- 
tus during the past year, except, perhaps, 
in the case of electric locomotives, which 
are coming into extensive use. The writer 
remembers particularly a year ago in pre- 
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paring a text on electric railways, the 
scarcity of material on electric locomotives 
in this country, the New York Central 
locomotive being the only notable instance 
of trunk line service. There have been 
several applications in previous years in a 
small way, such as the Baltimore tunnel 
and in mining, but nothing extensive. 
This year has witnessed several new intro- 
ductions in this field. 

As previously stated, the use of two-car 
trains on city streets has called for im- 
provements in brake apparatus. Several 
new features have heen brought out by the 
General Electric Company and the West- 
inghouse Traction Brake Company in the 
further development of straight air-brake 
apparatus for this kind of service. The 
Westinghouse Air Brake Company, dur- 
ing the past year, has improved its AMT 
equipment by incorporating in the T 
triple valve a device by which the ordi- 
nary service pressure of fifty pounds maxi- 
mum can be increased, in the event of 
emergency application, to approximately 
sixty-five pounds. It has also improved 
its AMR equipment by substituting the 
L triple valve for the R, for high-speed 
service, so that by raising the brake-pipe 
pressure to ninety pounds, even better re- 
sults can be obtained, than with their 
standard high-speed brake equipments, in- 
asmuch as, in the event of the emergency 
application, upward of eighty pounds 
pressure is obtained in the brake cylinder, 
whereas, for service application’ this press- 
ure is limited to sixty pounds. A very 
important development in connection with 
their apparatus embodying the very latest 
improvements in electrical traction brak- 
ing is their new electro-pneumatic system. 

The most important development in the 
nature of controllers has been the develop- 
ment by the General Electric Company 
of a controller for use on combined alter- 
nating and _ direct-current equipments, 
termed the Sprague-General Electric 
multiple-unit control for alternating and 
direct-current operation. 

In summing up it may be stated that 
the year’s progress has shown conservative 
rather than mushroom growth. The prob- 


lem has been largely to handle the crowds, 


improve the properties, effect combina- 
tions and economies, increase the revenues 
and give safer and better transit facilities. 
In closing the writer appreciates the as- 
sistance of Charles F. Scott, A. H. Arm- 
strong, E. H. Dewson, Mr. Metcalf and 
J. B. Comstock for data-for,this article. 
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Electrochemistry and Electrometailurgy in 1906. 


ous new electrochemical and elec- 

trometallurgical processes, large 
scale experimental operation of, electric 
furnace proposals with results which 
promise future commercial success, ma- 
terial increase in the output of electro- 
lytically refined metals, construction of 
plant for trebling the output of alumi- 
num, and the construction of the largest 
carbide plant in the country are some of 
the features which characterize the prog- 
ress in applied electrochemistry during 
the past year. No discoveries of great 
importance or material additions have 
been made from the purely scientific or 
theoretical standpoints, though many 
valuable contributions have been made to 
the literature of this branch of engincer- 
ing. The industrial results already ac- 
complished, the enormous development 
now under way, and the promising experi- 
mental work which has recently been done 
justify the electrochemist in his optimistic 
expectation of marvelous development in 
the future. 

The result of the progress in electro- 
chemistry and electrometallurgy is made 
apparent in various other branches of en- 
gineering activity. Metallurgy has ad- 
vanced through electrolytic refining, and 
in the use of the electric furnace for 
metallurgical operations; copper refiner- 
ies have increased their output, electro- 
Ivtically refined nickel has become an im- 
portant commercial product, and the elec- 
trolvtic refining of lead has been demon- 
strated to be sufficiently successful to war- 
rant the establishment of a new lead re- 
finery which is in process of construction 
near Chicago, 

A study of the chemical industries 
shows that electrochemistry has, in a 
large measure, contributed to the cheap- 
ening of production and to the manufac- 
ture of various new compounds. 

From the standpoint of electrical de- 
velopment some interesting facts are to 
be noted. During the past twenty years 
electrolytic refining of copper has made it 
possible to extract this metal from the 
ores of the western states; aluminum has 
become a competitor of copper as a con- 
ducting material, and attention has been 
called during the past year to the fact 
that metallic sodium can now be used as 
a material for electrical transmission cir- 
cuits. Much attention has been given to 
the electrolytic extraction of this metal; 


o exploitation of vari- 
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and by two or three newly developed proc- 
esses, which, however, do not appear to 
have been commercially developed, we are 
led to expect that sodium may, in the 
near future, be produced at a cost of less 
than ten cents per pound. When it is 
considered that, weight for weight, so- 
dium possesses a conductivity of over 
three times that of copper the possibility 
of its becoming a competitor of copper 
is promising. Sodium has recently been 
usel for electrical conductors by pour- 
ing it, while molten, into iron pipes. 
The practical use of it will depend upon 
overcoming the difficulties of construct- 
ing, insulating, and preventing the risks 
attendant upon the use of this metal. 

Electrochemistry has stimulated the de- 
velopment of water powers, but electro- 
chemical processes have not as yet been 
able to furnish a satisfactory means for 
increasing the load-factor of central 
stations. 

THE ELECTRIC FURNACE. 

The recent experimental work in “elec- 
trothermistry” has demonstrated more 
emphatically than ever before the neces- 
sity of research work on refractory ma- 
terials, the determination of melting and 
vaporizing points, specifie heats and 
heat conductivities, the shrinkage, co- 
efficient of expansion, and heats of re- 
action at elevated temperatures. Much 
activity exists in producing data of this 
sort which at present are sadly deficient, 
and this investigation work is of the ut- 
most importance to the electric furnace 
designer. 

The exhaustive report of the Canadian 
Commission, which was published in 1904 
and which dealt with the use of the elec- 
tric furnace in Europe in the metallurgy 
of iron and steel, stimulated much in- 
terest in this country in its industrial use. 
During the past year the Canadian gov- 
ernment has carried on experimental in- 
vestigation at the “Soo” to determine 
how far the Heroult furnaces might be 
adaptable to conditions found in this 
country. A brief summary of the results 
reported by Dr. Haanel states that the 
output was found to be greater than the 
figure adopted in the previous report of 
the commission; that the smelting of 
magnetite and desulphurization of pig can 
be successfully accomplished; that it is 
possible to substitute charcoal and peat 
for the coke now universally used; that 
the consumption of electrodes is insig- 


nificant; and that a nickel pig of fine 
quality may be obtained from roasted 
pyrrhotite. It is claimed that the proc- 
ess admits of immediate commercial ap- 
plication, and certain it is that with the 
advantages which have been demonstrated 
for the electric furnace, the electrometal- 
lurgy of iron and steel is about to become 
a large factor, if power in large quantities 
and at low figure can be obtained. 

A problem attracting a lively interest 
is the use of the electric furnace in zinc 
smelting. The deficiencies of present 
practice as far as thermal efficiency, zinc 
recovery, deterioration of retorts, and 
labor are concerned make the possibility 
of electric furnace application most prom- 
ising. The economic questions which 
must be considered in connection. with 
this problem are discussed in the recently 
published “Report of the Commission Ap- 
pointed to Investigate the Zine Resources 
of British Columbia,” and the discussion 
is on the whole adverse to the immediate 
possibility of solving the problem, it be- 
ing pointed out that sufliciently cheap 
power is not available, and that the dif- 
ficulties of properly condensing the zinc, 
and of effecting continuous operation are 
scrious ones. 

Silicon, one of the elements which have 
recently been commercialized, promises 
to attain a position of importance. Large 
furnaces have been put into operation 
during the past vear to produce this ma- 
terial. The details of the most successful 
furnaces employed have not been pub- 
lished, but it is generally understood that 
continuous working has been attained and 
that the metal can be tapped from the 
furnace without interrupting its opera- 
tion. This being so, with a plentiful sup- 
ply of ore the cost of production is largely 
made up of power, and the magnitude of 
the industry will depend upon the uses 
which can be found for this element. It 
is successfully used in the manufacture of 
iron, copper, and other alloys. Since its 
melting point is near 1,500 degrees it has 
been found possible to cast it into various 
shapes and among the suggested uses of 
such castings are as a material for elec- 
tric heaters and resistances, and for cruci- 
bles and evaporating vessels for handling 
corrosive substances both at ordinary and 
at higher temperaturos. 

The manufacture of carborundum and 
alundum (artificial corundum) has been 
progressing rapidly, |Theclectric furnaces 
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used in the manufacture of the former 


product have been increased to 2,000 
horse-power capacity. The production of 
siloxicon, a product of the electric furnace 
intended for use principally as a refrac- 
tory material, docs not yet appear to have 
become an important industry. 

The demand for and production of arti- 
ficial graphite have increased. It has been 
reported that Mr. Acheson recently added 
to his large list of useful discoveries a 
method of making a soft quality of graph- 
ite, thus greatly enlarging the range of 
usefulness of the artificial product and 
making it a more active competitor of 
the natural graphite in its various fields 
of usefulness. 

Calcium carbide is a product of increas- 
ing importance if judgment can be based 
upon the fact that a new plant near 
Duluth has just been compleied to use 
10,000 horse-power for the manufacture 
of this material. 

While not exclusively an electric fur- 
nace product, fused quartz has been a sub- 
ject of study by the electric furnace 
worker, and it is of interest to note that 
this substance can now be obtained in the 
form of sheets, crucibles, mufiles, tubes, 
and the like at a price little more than 
one dollar per pound, thus making this 
useful material available for common 
laboratory and factory apparatus. This 
fused quartz, although not transparent, 
has the same properties as quartz glass as 
far as stability against chemical corro- 
sion and durability against extreme 
changes of temperature are concerned. 

What appears to be an important new 
use of the electric furnace is in the hard- 
ening and annealing of stcel. A bath of 
barium chloride, either alone or mixed 
with other fusible chlorides, is maintained 
in a molten condition in a suitable con- 
tainer by the passage of an alternating 
current between the carbon electrodes. 
By dipping the tools made of high speed 
or other grades of steel into this bath the 
work can be quickly raised to the exact 
temperature desired without any danger 
of injuring the tool, and allowing work to 
be turned out with great rapidity. 

VARIOUS PRODUCTS. 

The manufacture of — electrolytic 
chlorates is apparently in a prosperous 
condition. While it is the general belief 
that the companies manufacturing alkali 
and bleach are operating on close margins, 
the outlook seems to be sufficiently good 
to warrant the large scale working of 
new experimental processes. 

While the Niagara Falls has been the 
seat of most of the electrochemical and 
metallurgical development, there is a 
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tendency for the development here to be 
restricted in the future on account of the 
active agitation to restrict the power, by 
governmental regulation, which can be 
developed and sold. Other hydraulic 
power centres are under development 
which promise much cheaper power than 
can be obtained at Niagara Falls, though 
in no place in this country has it been 
demonstrated possible to produce as cheap 
power as the Canadian commission claims 
is possible in Europe. 

Electrolytic calcium is attracting atten- 
tion, as it has been greatly reduced in 
price. It is not at present an important 
article of commerce, however, though it 
promises to become so as new uses are 
found for it. 

An event which has been held as of con- 
siderable importance in the electro- 
chemical world during the past year is 
the expiration of the Hall patents, which 
have been the basis of a monopoly in the 
production of aluminum in this country. 
While this expiration makes the only elec- 


. trolyte available for the commercial pro- 
duction of this metal public property, the . 


Bradley patents, whose term will not ex- 
pire until 1909 and which control the 
method of keeping tne electrolyte in a 
molten condition, continue the monopoly. 
The demand for this metal has greatly ex- 
ceeded the supply, and it is reported that 
the Pittsburgh Reduction Company will 
produce three times as much aluminum 
per annum as in the past when enlarge- 
ments now under way are completed. 

Much attention is directed at the pres- 
ent time to the problem of fixing the at- 
mospheric nitrogen. A number of im- 
portant contributions to the literature of 
this problem have been made during the 
past year, from which it appears that 
there are a number of promising ways in 
which the atmospheric nitrogen may be 
made to enter into commercial chemical 
combination. The process which appears 
to be most successfully living through the 
experimental stages seems to be the Birke- 
land-Eyde process, and the technical press 
reports a factory under erection at 
Notodden designed to use 27,000 electric- 
al horse-power. It is estimated that 500 
kilogramines of anhydrous nitric acid can 
be produced per kilowatt-hour. Various at- 
tempts are being made in this country 
looking to the commercial production of 
nitrates, but thus far no statements as to 
results are available. 

Much of the progress in applied electro- 
chemistry is not a matter of public record, 
especially where it deals with the produc- 
tion of organic compounds. There is little 
doubt, however, that interesting and im- 
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portant developments have been taking 
place in this field. 
ELECTROPLATING. 

Electroplating, the oldest electro- 
chemical industry, has shared in the 
general industrial progress through the 
increasing demands which have arisen for 
protective and ornamental coatings. No 
new processes or solutions of importance 
have been devised, although improve- 
ments in various minor details have been 
effected. The great opportunity for im- 
provement in electroplating lies in the 
possibility of reducing the labor involved, 
and, with this end in view, the rotating 
baskets of various types are coming into 
extensive use. Automatic machinery has 
recently been installed for passing mate- 
rial to, through, and out of the tank, and 
many thousand feet of iron pipe are 
galvanized per day in a plant in Pitts- 
burgh utilizing machinery of this sort 
which avoids any handling of metal from 
the beginning to the end of the process. 
Electrolytic methods of cleaning as a 
means for increasing the effectiveness and 
for reducing labor seem to be coming into 
more general use. | 

Electrogalvanizing, which is the new-. 
est division of the plater’s art, has been 
making progress, and much attention is 
being devoted to working out satisfactory 
methods of galvanizing wire, sheets, and 
structural ‘iron material. When certain 
limitations upon present methods are 
overcome electrogalvanizing promises to 
become of great importance. The disad- 
vantages which must be overcome are the 
slowness of deposition, the variations in 
constaney of the solution, and the in- 
ability of the solutions to cause the zinc 
to strike into hollows or depressions to any 
extent comparable with that attained in 
cyanide solutions. 

Dr. Bancroft pointed out the possibility 
of effecting an improvement in the pres- 
ent practice of nickel plating by the use 
of a chloride in the bath, which will en- 
able pure nickel anodes to be used, thus 
improving the quality of the deposit and 
simplifying the maintenance of the solu- 
tion by eliminating iron, which is present 


in a considerable quantity in nickel anode 


and nickel solutions as used at present. 

An interesting and apparently new proc- 
ess which has passed the laboratory stage 
and is now being tested commercially is 
the deposition of a black nickel coating. 
This coating has a beautiful dead black 
enamel-like appearance for which dura- 
bility is claimed. 

The possibility of-obtaining cheap co- 
balt has drawn attention to the,useof this 
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metal for electroplating purposes, and this 
metal promises to become a rival of nickel. 


BATTERIES. 
A bulletin recently issued by the 
Bureau of the Census (ELECTRICAL 


Review, Dec. 8, 1906. p. 929) gives fig- 
ures significant of progress in the manu- 
facture of batteries. It is shown that 
there was in increase of only 3.4 per cent 
in the value of annual production of stor- 


Progress of 


HE history of the progress of Elec- 
trical Science during the year 1906 
is a record of refinement of 

method and careful study of known phe- 
nomena rather than announcements of 
new discoveries. The scientitie world is 
still under the thrall of the genius of 
Maxwell and every physicist endeavors to 
interpret his investigations in light and 
electricity in terms of the electromagnetic 
theory. One sometimes thinks, in remem- 
bering the controlling influence of great 
minds, in the past, that electrical science 
may need to break away from a predomi- 
nant point of view, just as the subject of 
light escaped from the limits of Sir Isaac 
Newton’s corpuscular theory. Perhaps 
if we simply regarded electrical effects ax 
oscillations and studied these effects from 
this point of view, without confining our- 
selves to a rigid mathematical theory, we 
might be more untrammelled. 

This thought, I believe, is now in 
many minds, and those who entertain it 
can find no better contro] to an incipient 
radicalism than in reading Poincaré’s 
“La Science et PI ypothese,” which has 
lately been issued in the Bibliotheque le 
Philosophie Scientifique (Ernest Flam- 
marion, Editeur, Paris). The author 
shows that whatever theory of electricity 
or light we may entertain, the differential 
equations founded on the laws of energy 
will alwavs hold. 

The electron theory of Lorentz con- 
tinues to meet with more favor than the 
The 
theory of Lorentz has proved capable of 
predicting phenomena, and therefore has 
earned a title 
One notices a strong trend 


theories of Hertz and of Lamor. 


distinguished to pre- 
eminence. 
among investigators in spectrum analysis 
and in the general subject of optics to ex- 
plain the phenomena observed by the ex- 
citation of electrons. The prediction by 
Lorentz of the Zeeman effect certainly 
leads one to study Torentz’s theory of 


electricity with the greatest attention, It 
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age batteries in this country from 1900 
to 1905. To those who hold that the 
primary cell is an unimportant elec- 
trical apparatus it may be surprising to 
note that the increase in the annual pro- 
duction of the primary cell in the corre- 
sponding period was forty-three per cent, 
an increase much greater than is shown 
for dynamos, motors, and various other 
classes of electrical apparatus. 
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There is little indeed to record in the 
way of material improvement in storage 
battery construction. 

The use of primary cells, mostly of the 
dry type, is rapidly increasing, and both 
the manufacturers and users are beginning 
to realize that it is important that the de- 
sign and construction of the cells shall 
be made in view of the particular kind 
of service to which they are to be put. 


Electrical Science During 1906. 


By John Trowbridge. 


seems probable that the line and band 
spectra excited in fluor spar by ultra violet 
light, observed by Dr. Morse, of the Jef- 
ferson Physical Laboratory, and the re- 
markable series of lines produced by the 
magnetic field on the fluorescent spec- 
trum of sodium found by Professor Wood, 
of Johns Hopkins, will find their expla- 
nation in Lorentz’s electron theory. 

In turning from theory to performance, 
we note important papers upon wireless 
telegraphy, especially those of Dr. G. W. 
Pickard. This investigator has constructed 
a wave-meter, which is already in much 
request, and is attracting great attention 
from the United States government. It 
will readily measure the waves useful in 
wireless telegraphy to less than one per 
cent. Dr. Pickard’s papers on wireless tele- 
graphy which have appeared during the 
vear form a most Important contribution 
to this art. 

The study of the Hertzian waves, instru- 
mental in wireless telegraphy appears to 
have ceased except in their application 
to this art. In most cases of reflective 
refraction one can calculate the result- 
ing effects. This is certainly a great 
tribute to the electro-magnetic theory of 
Maxwell. It is, however, in the uncal- 
culable field of the discharges of elec- 
tricity through rarified gases, that we may 
expect to increase our knowledge of elec- 
tricity, uncaleulable at present, but pos- 
sibly to become subject to calculation 
through the theory of the electron, 

Stark has lately published a number of 
papers upon the so-called canal rays, the 
ravs which, so to speak, are shot backward 
from the cathode through small open- 
ings in a plate terminal. These rays 
proceeding in a direction opposed to those 
directed toward the anode, exhibit, ac- 
cording to Stark, the Doppler effect, that 
is, a change of wave length of light, in- 
dicating a rapid approach to the observer 
of the radiating electron, just as the light 
of an approaching star shows a shift in 
its spectral lines. 


In studying the manifestations of elec- 
tricity in rarified gases one constantly 
marvels at its multiform manifestations 
at the cathode. At this negative terminal 
we find the greatest sensitiveness to 
magnetism and to light, and in turn the 
cathode radiations produce the most 
varied stimulation of atoms. This is 
shown in the work of Dr. Morse, I have 
before referred to, on the production of 
line spectra in fluor spar by the cathode 
light. Mr. Adams, graduate student in 
the Jefferson Physical Laboratory, has 
recently discovered that the radiations 
from the cathode separated by a magnet 
show different powers of penetration 
through metallic screens. 

Not only is the predominance of radiat- 
ing effects of the negative terminal ex- 
hibited in rarified gases. Even in air at 
atmospheric pressure, this predominance 
is shown. For instance, the negative 
terminal of 20,000 storage cells of the 
Jefferson Physical Laboratory shows a 
glow in the dark, even when removed 
several hundred feet from neighborhood 
of the positive terminal, while the glow 
on the positive terminal appears first at 
a distance of about one foot from the 
negative terminal. When the air, how- 
ever, actually breaks down under a power- 
ful spark, the phenomena exhibited by 
the positive pole are more strongly evi- 
dent than the characteristics of the nega- 
tive terminal. 

While the study of electrical discharges 
in air and gases promises to extend our 
knowledge of electricity and magnetism, 
and give us data which will enable us to 
test the truth of the electron theory, it 
can not fail to vield practical results in 
regard to insulation problems, problems 
which can not be solved except through 
the study of conization. While the in- 
vestigations in electricity during the past 
vear have not opened new fields they have 
sobered somewhat the field of speculation 
and prepared theswav by quantitative 
work) for new hypotheses. 
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The Twin Branch Plant of the St. Joseph & Elkhart 


HE Twin Branch plant of the St. 
Joseph & Elkhart Power Company 
is situated three miles above Mish- 

awaka, Ind., on the St. Joseph river. 
The plant as it now stands is equipped 
with four 1,000-kilowatt, three-phase 


generators, 13,200 volts, and two 135-kilo- 


watt exciters, 125 volts. 

The switchboard is of the remote control 
type and arranged in five galleries, with 
the operating platform across one end of 
the generator room. 

The exciters are direct-connected to 
‘three horizontal turbines, the shaft from 
which is brought from the wheel-pit into 
the generator room through a cast-iron 
bulkhead provided with suitable stuffing 
boxes to prevent leakage. 

The 1,000-kilowatt, three-phase gener- 
ators are direct-connected to five hori- 
zontal turbines on the same shaft, the 
shaft being brought through from the 
wheel-pit into the generator room in the 
same manner as the exciter shaft. The 
gate shaft parallels the main shaft and 
engages the gates of all turbines in the 
line and is connected by suitable trans- 
mission to the governors. The governors 
are provided with a small motor which 
controls the ratio of governor speed to 
generator speed. This motor is controlled 
hy a suitable stopping, starting and re- 
versing switch placed on the generator 
panel, the governor of which it controls. 
This motor, in connection with the gover- 
nor, has such range that the wheels can be 
stopped and started from the operating 
platform by use of the aforementioned 
switch. The transmission between govern- 
ors and gate shaft is so arranged that in 
case of trouble with the governor, the 
gates can be hand-operated without shut- 
ting down to disconnect. 

Three-conductor cable is used between 
the generators and switchboard. The cur- 
rent from the 13,200-volt generators after 
leaving the cables passes through three- 
pole. oil-insulated, static interrupters lo- 
cated on the first floor, and then to the 
generator oil switches. The static inter- 
rupters consist of a choke coil in series 
with the generator lead and a condenser 
connected on the generator side of the 
choke coil with one set of plates, the op- 
posite set of plates being grounded. The 
oil switches are of the Westinghouse solen- 
oid-operated type and are on the second 
floor of the switchboard. 

On the third floor are two sets of bus- 


Power Company. 


bars. Between the generator oil switches 
and the bus-bars are selector switches so 


arranged that the generator oil switch can 


be connected to either set of bus-bars 
or entirely disconnected. ‘The selector 
switches are provided with an interlocking 
bar of such design that it is impossible to 


b 


~ 


+ 
Be 
E: 
2 
4 


A RRS 


switch, which are of the same type as the 
generator oil switches. The feeder 
switches are, however, provided with an 
overload release, and are in reality cir- 
cuit breakers. The feeder switches 
are arranged to be connected to either 
set of bus-bars through a set of interlock- 
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connect with other than the three bus- 
bars of one set, and in order to change an 
oil switch to the second set, it is neces- 
sary to disconnect all of the switches from 
the first set and lock them open before the 
interlocking bar will release the second set. 

On the foùrth floor are located the 
feeder oil switches and bus-junction 


ing selector switches of the same design 


as those used on the generator oil switches 
and before described. 
On the fifth floor is located a bank of 


. lightning arresters which are of the multi- 
ple low-equivalent type and are connected 


to the feeder circuits through disconnect- 
ing switches..,. All selector and disconnect- 
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ing switches are of the knife-blade type 
and arranged to be opened and closed with 
a suitable pole. 


The instruments are located on the > 


operating platform. The generator 
instrument potential transformers are 
located in individual pockets on the 
first floor. The generator instrument cur- 
rent transformers are located on the 
second floor. The secondary current from 
these transformers is used to operate volt- 
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He&ap-GATEs, 


meters, ammeters, polyphase indicating 
wattmeters and synchroscope. The bus- 
bar instrument potential transformers are 
located on the third floor in individual 
pockets. The secondary current from 
these transformers is used to operate volt- 
meters and synchroscopes. The feeder cir- 
cuits are provided with two sets of current 
transformers located on the fourth floor. 
One set operates the breakers, and the other 
set, together with the feeder instrument 
potential transformers located on the fifth 
floor in individual pockets, operates the 
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feeder power-factor indicator, integrating 
wattmeters, ete. 

All secondary wires from instrument 
transformers to instruments are lead- 
covered and pass through conduits entire- 
ly concealed in the masonry as do also 
the control wires and supervisory wires for 
the oil switches. There are either con- 
crete or alberene stone barriers between 
cach of the 13,200-volt wires and bus-bars 


throughout the entire switchboard and 


where wires are brought through floors 
they are passed through heavy porcelain 
floor tubes. 

The operating platform equipment is 
very complete. From it the operator can 
see at all times the generators and exciters 
and can stop, start and control the speed 
of each. All instruments are located on 
their respective panels together with oil- 
switch control and supervisory relay 
showing whether switch is open or closed. 

In addition to the supervisory relay 
the feeder switches have a lamp placed on 
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their panel which lights when they open 
automatically from an overload or rush of 
current. The station lighting panel is also 
placed on operating platform. There is 
room for the following additional equip- 
ment: two 1,000-kilowatt generators with 
complete switchboard equipment and two 
additional feeder circuits. 

As now standing the works consist of a 
timber dam 400 feet long, twenty-three 
feet, measured from surface of apron to 
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the crest of dam, with three feet of 
flashboards which can be raised when de- 
sired. The flashboards are permanently 
made in to the crest of the dam and are 
so arranged that they can be dropped in 
eight-foot sections, one-half being dropped 
from the abutment on each side. The 
mechanism is such that the first section 
is tripped by hand and it in falling trips 
the second section which in turn trips the 
third, etc. The entire crest of dam is used 
as the spillway. 

The dam is (provided. with .a fish 
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ladder. The dam proper has about 
a twelve-foot deck and a twelve-foot 
crest measured parallel to flow of stream 
in cross section. ‘The apron falls away 
from the crest on an angle of about thirty- 
five degrees and makes into a_ bucket 
turned on a forty-degree radius, and from 
where the radius is tangent to a level 
about three feet below normal] tail-water 
the bucket makes into an apron sixty-three 
feet in length. The abutments on one 
side extend to the end of this apron and 
the power-house on the opposite side does 
likewise. By the time water has left the 
apron it has a uniform direction of flow 
and does not tend to dig. 

Across the heel and toe and parallel 
to the long axis of the dam sheet piling 
is driven, so that the bottom on which the 
dam is built is confined and washing under 
it is prevented. 

On each side of the river suitable cut-off 
walls are provided to prevent washouts 
around masonry. ‘The foundations of the 
power-house, wheel-pits, etc., are built on 
piles driven on approximately three-foot 
centres to a hard crust which underlies 
the surrounding land. Concrete, reen- 
forced with steel, is used throughout for 
foundation work and all side walls are of 
concrete moulded up in forms in imita- 
tion of smooth-faced stone with mono- 
lithic cornice work. 

The discharge water from the turbines 
passes down through draught tubes to tail- 
water and thence under the generator 
room. The draught tubes are curved to 
change the direction of tail-water from 
vertical to horizontal flow. The sluices 
into which the draught tubes discharge are 
carried up-stream above the wheel-pit head 
racks and are provided with suitable head- 
gates which when open will by-pass water 
under the power-house. In this manner the 
head can be controlled or water pulled be- 
low the erest of the dam when repairs are 
necessary. Logs, grass, leaves, etc., can 
also be pushed down the front of racks and 
will be carried under the power-house 
through these sluices when the control or 
head-gates are open. 

The up-stream edges of the wheel-pit 
division walls are carried to within about 
five feet of the head racks and the racks 
are braced by lateral struts from the ver- 
tical up-stream edge of these division walls. 
This allows the water entering across en- 
tire front of racks to flow laterally after 
passing through the racks to any one 
wheel-pit, which has been found to be of 
great advantage during periods of anchor 
or frazile ice when it is possible to keep 
certain portions only of the racks clear 
from ice, 
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The transmission lines are built on poles power-house. At crossings the poles are 
of the necessary height to keep a fairly double-armed and wires guarded with a 
good grade, the shortest poles used being grounded cradle made up of steel mes- 
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SWITCHBOARD GALLERIES, SHOWING BANK OF MULTIPLE Low-EQUIVALENT LIGHTNING 
ARRESTERS. 

thirty-five feet. The lines are arranged in senger suspension wire from pole to pole 

the form of an equilateral triangle with at the end of ten-foot cross-arms. Be- 


wires on twenty-four-inch centres and a tween the messenger wires are swung iron 
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triangle on each side of the pole. A poten- cradle rods, the spacing of which depends 
` tial of 13,200 volts is used throughout, no upon the distance of cradle above ground. 
step-up transformers being used in the A private telephone line is built_ 6n 
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the transmission-line poles and gives good 
service When conditions are normal and is 
of considerable value in indicating 
grounds, etc., on the transmission line. 
There are at present three feeders in 
operation out of this plant. One to Elk- 
hart, Ind.; one to Mishawaka, Ind., and 
one to South Bend, Ind. At Elkhart the 
voltage is stepped down from 13,200 volts, 
three-phase to 2,300 volts, two-phase, and 
is used for commercial and street lighting 
and power work throughout the city. At 
Mishawaka there are two substations. At 
the Mishawaka city station, the voltage is 
stepped down from 13,200 volts, three- 
phase to 2,300 volts, three-phase and used 
for commercial and street lighting and 
power, and, at the Mishawaka Woolen 
Manufacturing Company substation, the 
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voltage is stepped down from 13,200 volts, 
three-phase to 440 volts, three-phase for 
motors, and to 110 volts, three-phase, 
four-wire for lighting. At South Bend 
the voltage is stepped down from 13,200 
volts, three-phase to 2,300 volts, three- 
phase, and is used for commercial and 
street lighting and power. 

Special attention has been paid to keep- 
ing transformers for lighting fairly well 
loaded and induction motors with their 
transformers well loaded. Attention paid 
to these points and the continuous opera- 
tion of a synchronous motor in South 
Bend has made it possible to maintain an 
average power-factor on the plant of be- 
tween 90 and 95. The large day and 
night factory load has placed the load- 
factor of the station at between 60 and 
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65, load-factor being taken as the ratio 
of the average to maximum load. 

The contracting engineers for this plant 
were Sanderson & Porter, of New York 
city, and the electrical equipment through- 
out was furnished by the Westinghouse 
Electric and Manufacturing Company and 
installed under the supervision of ome of 
its engincers. The water wheels were fur- 
nished by the Trump Manufacturing 
Company, of Springfield, Ohio. The 
governors were furnished by the Sturgess 
Governor Manufacturing Company, of 
Watervliet N. Y. The plant has been in 
operation since January, 1904, and is one 
of the properties of the Indiana & Michi- 
gan Electric Company, of which F. A. 
Bryan is general manager. 


A Model Flectrical Machine Shop Equipment. 


HE new machine shops of the N. P. 
Pratt Company, of Atlanta, Ga., 
are an excellent illustration of the 

adaptation of the electric motor to ma- 
chine-tool work. Not only are the shops 
most thoroughly modern in this regard, 
but they exemplify as well the flexibility 
of the electric system when adopted in 
a growing establishment. The change 
from steam to electric drive has been very 
complete, yet the motor drives and former 
belt-driven machines, as well as the new 
individual motor-driven tools, have been 
economically combined without consign- 
ing the older machines to the scrap heap. 

The N. P. Pratt Laboratory is an en- 
gineering and contracting company mak- 
ing a specialty of equipment for fertilizer 
factories, sulphuric acid plants, brick 
vards, quarries, mines, etc. Historically, 
the establishment begins with the year 
1897, when the Star Foundry and Ma- 
chine Works were erected in Atlanta, Ga. 
A year later the name was changed to the 
“Fulton Foundry and Machine Works,” 
and under that title was purchased by the 
N. P. Pratt Laboratory in 1904. Until 
recently this company has operated the 
factory in Atlanta, but the increasing 
business prompted the management to 
erect an entirely new plant at Kirkwood, 
about four miles from that city, the site 
chosen being located on the suburban 
lines of the Georgia Railroad and con- 
veniently reached as well by the city car 
lines. 

In designing the new buildings, George 
L. Pratt, the engineer of the company, 
has devoted his personal attention to every 
detail of the work, visiting the factories 
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of other machine-tool builders and elec- 
trical manufacturers in order that the 
new plant might be a model of its kind. 
As a result of this enthusiastic study the 
shops described present many special fea- 
tures of construction and equipment 
which follow only such a broad enquiry. 
A general view of the works (Fig. 1) 
accompanies this ‘description. The future 
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1.—EXTERIOR View or N. P. PRATT 
LABORATORY MACHINE SHOPS. 


Fira. 


growth of the company has been antici- 
pated and provision has been made to ex- 
tend the buildings to twice their present 
size. The use of electricity as the motive 
power, however, will render this easy of 
accomplishment and additions will not 
mean overloading line shafts to reach some 
point from the engine. The buildings are 
of steel and brick, the construction being 
thoroughly fireproof. The natural and 


artificial lighting has received careful 
study and it will be noted from the illus- 
trations that in addition to the large and 
numerous windows, special provision is 
made for overhead lighting. At the point 
where the main bay drops to the side bay, 
skylights are provided, set at an angle of 
about thirty degrees with the wall. Ordi- 
narily, it is customary to place these sky- 
lights vertically, but the new method pre- 
vents shadows between the main and side 
bays and tends to give a better diffusion 
of light. The skylights are arranged in 
two sections, the upper portion being sta- 
tionary while the lower part swings from 
the upper side for ventilating purposes. 
Ventilators are also placed in the roofs 
over the main bays. The foundry (Fig. 
3) and machine shop are practically du- 
plicates, the only difference being that the 
foundry is arranged to include a cupola 
room. 

Some idea has already been given of 
the reasons why the electric drive was 
adopted in these shops. The ease with 
which the future growth of the plant 
could be accommodated has already been 
mentioned, but there were other considera- 
tions quite as strong. The old plant was 
operated by belt drive and there were a 
number of old machines which could not 
well be discarded. With these old ma- 
chines as one element in the problem 
was another factor; namely, that machine- 


.tool units be employed in order to cheapen 


the cost and at the same time accelerate 
the production of machine parts. The 
electric drive was the solution of this 
equation in economics; group belt driving 
(Fig. 4) forthe old machines and | motor- 
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driven units for the individual cost re- 
ducers. Added to these specific reasons 
for installing the electric drive were those 
inherent qualities of the method—flexi- 
bility, operating economy, general effi- 
ciency—which make each installation of 
the electric system an advocate in its own 
cause. 

Turning now to the detailed electrical 
equipment at the shops under considera- 
tion, the start is made naturally at the 
power-house. The generating equipment 
at the N. P. Pratt Laboratory is located 
about 100 yards southwest of the foundry 
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280 revolutions per minute. The genera- 
tors are direct-connected to Harrisburg 
side-crank engines. The current is dis- 
tributed to the factory from a main 
switchboard built of blue Vermont marble 
and consisting of two generator panels 
and two feeder panels. Recording watt- 
meters are provided to measure the output 
of the generators. This is one of the 
niceties of the electrical system, for by this 
means the exact amount of power used 
can be told at a glance and the cost accu- 
rately calculated. 

In the generating room, also, is located 
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neys which pass up through the front wall 
of the machine shop, and even on the 
hottest summer days no trouble has been 
experienced by overheated air in the con- 
duits. 

The main conduits pass under the floor 
of the machine shop, there dividing into 
two branches running the length of the 
building, each of the same cross-sectional 
dimensions as the parent trunk. Air, 
steam and electric connections are made 
from these. The method of wiring the 
various motors from the ducts is a fea- 
ture of special interest. The ducts are 
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Tag N. P. PRATT LABORATORY. Fic. 2.—ENGINE AND GENERATOR Room. Fic. 3.—Founpry. Fie. 4.— GROUP DRIVE, SHOWING METHODS 


OF LIGHTING, BOTH NATURAL AND ARTIFICIAL. 


building. In the boiler room two seven- 
ty-five-horse-power boilers are installed, set 
in steel casings. Natural draught is pro- 
vided by a radial brick chimney 120 feet 
high with a thirty-six-inch flue. Three 
steam pumps are installed; one supplies 
water to the stand-pipe, 130 feet high, and 
the remaining two are used for feeding 
the boilers. 

In the engine room (Fig. 2) two Gen- 
eral Electric direct-current generators are 
installed, each having a capacity of fifty 
kilowatts at 250 volts when running at 


an air-compressor for operating pneumatic 
tools throughout the shops as well as for 
driving an air lift which pumps water 
from an artesian well. The engine room 
is served by a small four-ton crane to 
facilitate repairs. 

From the power-house, the power cables 
are laid in ducts to the main buildings. 
These ducts are of concrete thirty-six 
inches wide and forty-two inches high, and 
carry the steam and air pipes as well as 
the electric cables. Provision has been 
made for ventilating the ducts by chim- 


Fie. 5.—Motor-DRIVEN TOOLS IN PATTERN SHOP. 


located about the middle of the side bays, 


as this is the most accessible place from 


which to wire the motors located in the 
bays. The floor of the machine shop con- 
sists of a four-inch bed of concrete on a 
solid clay foundation, and above this two- 
inch by four-inch pine blocks, sawed four 
inches long, are set on end. The blocks 
are laid in a coal-tar mixture and the 
cracks are filled with the same preparation. 
All of the heavier machines, of course, 
have their special foundations, but the 
light machineszare placedyon the’ floor and 
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anchored down by expansion bolts. In 
order to wire to a motor all that is neces- 
sary is to remove a row of the pine blocks 
leading from the motor to the nearest 
duct, and drill a hole through the roof of 
the duct. Conduit is then laid from the 
opening in the duct to the motor along 
the trench made by removing the pine 
blocks. The blocks removed are then 
deeply grooved by sawing out a V-shaped 
section and laid over the conduit in their 
original position. This method has proven 
very satisfactory, not only making a neat 
job but enabling the machines to be lo- 
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The constant-speed motors are of the CQ 
type and the variable-speed motors are of 
the CR type. 

In the pattern shop (Fig. 5) the light 
open space over the machine obtained by 
eliminating belts is clearly shown. The 
single surface planer at the right is driven 
by a five-horse-power, 1,650-revolutions- 
per-minute, compound-wound motor. This 
motor is suspended from timber straps be- 
neath the floor, and at the commutator end 
the shaft is extended and fitted with an 
outboard bearing and extra pulley. By 
this arrangement the motor takes the place 
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Other motor-driven units in the pattern 
shop comprise a Universal saw bench, 
driven by a five-horse-power, 1,650-revo- 
lutions-per-minute motor; a Universal 
woodworker, driven by a motor of the 
same size and speed; and an eighty-eight- 
inch pattern-maker’s lathe, driven by 
a five-horse-power, 500-1,500-revolutions- 
per-minute, variable-speed motor governed 
by a full-reverse type of controller. In the 
basement below the pattern shop a five- 
horse-power, 1,650-revolutions-per-minute, 
constant-speed motor is installed for driv- 
ing a cut-off saw, band saw and grindstone. 


Trae N. P. Pratr LABORATORY. 


DRIVE, AND SEPARATE MOTOR-DRIVEN RAILS WITH CONTROLLER. 


Fig. 6.—Borine Min. Suowinou PORTABLE CONTROLLER. 


MILLING MACHINE Motor-DRIVEN THROUGH CHAIN. 


cated conveniently without special atten- 
tion to the position of the conduits. Cut- 
ins are located at convenient points about 
the shops so that portable tools and lights 
can be quickly connected. 

The accompanying illustrations bring 
out the advantages of the electric drive at 
the machine tool. The electrical equip- 
ment throughout the plant is of the Gen- 
eral Electric manufacture. There are in- 
stalled in the shops twenty-nine stationary 
motors of both variable and constant speed, 
aggregating a total of 20234 horse-power. 


of the countershafting, and is belted up- 
ward direct to the planer head. The start- 
ing rheostat is not visible, but is located 
to the right of the machine. The thirty- 
eight-inch band saw is geared to a five- 
horse-power, 1,650-revolutions-per-minute, 
compound-wound motor. The starting 
rheostat, like all the others in the pattern 


shop, is mounted in a cabinet lined with | 


asbestos and fitted with self-closing doors 
in order to reduce the fire risk. For a 
similar reason all the motors are totally 
enclosed. 


Fic. 7.—Boxine MIL. Suowina Main Motor 
Fie. 8 —Motor-DRIVEN KEY-SEATING MILLING MACHINE. Fia. 9.— 


Both the forge shop and cleaning room 
are electrically operated, a fifteen-horse- 
power, 1,000-revolutions-per-minute motor 
being used for a bolt header and two 
blowers, and a five-horse-power, 1,650- 
revolutions-per-minute motor installed for 
the tumblers. There are also two motor- 
driven emery grinders in the cleaning 
room. The steam hammer in the forge 
shop is operated from steam pipes which 
furnish steam to the heading system and 
to an engine for the cupola blower. 

It is in the machine shop’ that advan- 
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tage has been taken of the group metho | 
of driving the older belt-driven machines. 
A portion of such a group drive is shown 
in Fig. 12, a twenty-horse-power motor 
running at 925 revolutions per minute 
being mounted on the wall for this pur- 
pose. A similar arrangement on the op- 


THe N. P. PRATT LABORATORY. Fig. 10.— 
MoTOR-DRIVEN RADIAL DRILL. 


posite side of the same bay cares for an- 
other group of tools. The tool room is 
equipped with two motor-driven emery 
grinders. 
The main bay of the machine shop is 
devoted to erection and portable tool units. 
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on a portable stand so that it can be placed 
at any convenient point about the boring 
mill. In Fig. 7 the location of the motors 
and controller can be seen, the fifteen- 
horse-power driving motor being at the 
base of the machine on the left while the 
rail motor is fixed near the controller on 
the left side of the boring mill. 

In Figs. 8, 9 and 10 are shown four 
other representative machine tools. Fig. 
8 gives an idea of the motor drive as ap- 
plied to a key-seating milling machine. 
The motor, a three-horse-power, 500-1,000- 
revolutions-per-minute, variable-speed ma- 
chine, as well as the controller, are both 
totally enclosed. Another adaptation of 
the electric drive is shown in Fig. 9. The 
five-horse-power, 500-1,500-revolutions- 
per-minute, variable-speed motor is con- 
nected to the miller by a chain drive. A 
neatly arranged method of driving a five- 
foot radial drill is indicated in Fig. 10. 
The five-horse-power, 500-1,500 revolu- 
tions-per-minute, variable-speed motor is 
mounted on an extension of the drill-press 
base, with a non-reversing type of con- 
troller mounted above. 

The method of adapting the motors to 
the lathes is shown in Fig. 11. The lathe 
motors throughout the shop are mounted 
on the head stock. The illustration shows, 
also, the method of control. The controller 
is mounted on the tail-stock end of the 
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shop and foundry are served by twenty- 
ton electric cranes, while the side bays are 
equipped with four-ton cranes having elec- 
tric hoists and hand-operated travel. 
Throughout the plant run industrial car 
tracks so correlated with the cranes that 
the transfer of material from freight-car 
to machine is accomplished with as little 
handling as possible. A side track of the 
Georgia Railroad passes through the front 
of the machine shop and foundry so that 
loading and unloading can be done with 
the cranes. 

The artificial illumination of the shops 
is quite in keeping with the natural light- 
ing to which attention has already been 
called. Eighteen General Electric five- 
ampere, 110-volt, multiple arc lamps are 
arranged two in series with inverted con- 
centric diffusers for lighting the machine 
shop. The foundry is illuminated by four- 
teen similar lamps and the remaining 
smaller buildings are lighted in the same 
way. All the lighting wiring is carried in 
iron-armored conduits. 

In addition to the thoroughly modern 
electrical and mechanical equipment of the 
shops, an ample water system is installed 
for fire protection and sanitary purposes. 
Attention has been called to the pumping 
equipment for water supply, a large stand 
pipe being installed to furnish a constant 
head. Individual iron lockers are pro- 
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The largest machine tool in the plant is a 
sixteen-foot Betts boring mill, operated by 
a fifteen-horse-power, 400-1,200 revolu- 
tions-per-minute, variable-speed motor, 
The rails of this machine are driven by 
a five-horse-power, 1,100-revolutions-per- 
minute, series-wound motor controlled by 
a full-reverse type of controller. The fif- 
teen-horse-power driving motor is governed 
by a similar controller (Fig. 6) mounted 


lathe and is turned from the apron by a 
short lever operating through an inter- 
mediate rod with sprockets and chain. In 
some of the lathes the controller is mount- 
ed behind the head stock with the con- 
troller handle at the lathe apron. 

As in all modern shops the transfer of 
materials at the Pratt Laboratory is ac- 
complished by cranes, hoists and industrial 
car tracks. The main bays of the machine 


vided for the workmen and hot and cold 
shower baths are fitted up in the wash- 
rooms of the machine shop and foundry. 
ee 
The Electrical Age. 

The capital stock, property and good 
will of the Electrical Age Company, pub- 
lisher of the Electrical Age, have been 
purchased by J. H. Smith. The paper 
will henceforth be issued from 45 East 
Forty-second street, New York city, 
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General Tendencies in Central Station Practice. 


current turned on to operate vari- 

ous machinery, be it for railroad- 
ing, lighting, manufacturing, mining or 
agriculture, will be produced in a cen- 
tral generating station operated either by 
water, steam or gas. Great progress has 
been made in this line of engineering in 
the last few years and is still going for- 
ward at an increasing rate. The employ- 
ment of powerful water-wheels, super- 
heated steam engines and steam turbines, 
high-power gas engines and low-pressure 
steam turbines have been successful, while 
the development of the gas turbine is 
being carried forward, although it will 
probably be some three or four years be- 
fore it will be manufactured on a com- 
mercial basis. 

A number of prominent water power 
plants have been installed of late years 
in America as well as abroad, the most 
notable of which are equipped with the 
Pelton wheel, notable not on account of 
the size of the plant, but for the very 
reason that the Pelton wheel was em- 
ployed. Previous to the practice of trans- 
mitting electrical energy at high poten- 
tial over long distances, the Pelton wheel 
was very little used, as it requires a high 
head, usually unobtainable near cities or 
other centres of distribution. Since the 
adoption of this method of transmission, 
however, this type of wheel has become 
more popular. California and Mexico 
. have been exceptionally progressive in this 
respect, as might be expected on account 
of the mountainous character of many of 
their districts, and their numerous high 
waterfalls. One of the most prominent 
of the recent hydroelectric central stations 
in Europe is that at El Carchado, Spain, 
for supplying current to the city of Sev- 
ille. The distance of transmission is 
some eighty miles and the potential em- 
ployed is 50,000 volts. 

The design and construction of steam 
power plants has been carried on in 
America for the last few years with a 
tendency toward the securing of greater 
economy in operation. Greater attention 
is paid to the prime movers in order to 
secure a lower steam consumption, due to 
the rivalry between the steam turbine and 
reciprocating engine, and also the gas 
engine. The efficiency of the auxiliary 
machinery is also more carefully con- 
sidered. The old-time circulating water 
plunger pump is in many cases being re- 
placed by the centrifugal pumps of 
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greater efliciency, while the open feed- 
water heater is much favored. The econ- 
omizer does not seem to be used here as 
much as in Europe, where it has made 
rapid strides. Superheated steam is em- 
ployed in American and English practice 
up to 150 degrees Fahrenheit, while Con- 
tinental practice still holds the lead in 
this respect, employing steam superheated 
250 degrees and 350 degrces Fahrenheit. 
Continental engineers do not limit them- 
selves to standard types of engines, as is 
the practice in America, and they have 
therefore been more successful in develop- 
ing a “superheated steam engine.” Also, 
the Continental steam turbines easily 
stand a temperature of superheat over 300 
degrees Fahrenheit without excessive de- 
terioration and with maximum cfheiency. 
It is the writer’s opinion that a properly 
designed steam turbine should stand a 
higher superheat than 150 degrees and 
that such a practice would result in a 
lower steam consumption, which, in turn, 
means lower coal consumption. 

A well-designed superheated steam tur- 
bine or reciprocating engine should pro- 
duce an indicated horse-power-hour with 
from nine to ten pounds of steam, pro- 
vided, of course, that they are working 
under normal rated load and under nor- 
mal conditions; that is, with a twenty- 
seven to twenty-eight-inch vacuum, while 
the heat units necessary to be utilized 
from the coal consumed should be between 
16,000 and 17,000 British thermal units. 
These are figures daily obtainable in Con- 
tinental practice for many years, and in 
numerous cases even better results have 
been obtained. 

Most of the recently designed steam 
plants have been equipped with the tur- 
bine. Two of the most prominent ones 
here and abroad, and still under construc- 
tion, are those of the Potomac Electric 
Power Company, of Washington, D. C., 
and the St. Denis plant, in Paris, France. 
The former when completed will contain 
three 5,000-kilowatt and two 2,000-kilo- 
watt Curtis turbines and twenty-four 
Babeock and Wilcox boilers, with three re- 
enforced concrete chimneys. A novel fea- 
ture of this plant, which has been de- 
signed and is being constructed by the 
J. G. White Company, is that the entire 
building is made of hollow concrete blocks. 
Although concrete is much emploved in 
modern power-plant design, this is the 
first instance that has come to the writer’s 
view where concrete blocks have been em- 


ployed, and they certainly give a very 
pleasing appearance to the exterior. The 
St. Denis plant, which when completed 
will be the largest in Europe, will contain 
four 6,000-kilowatt and six 8,000-kilowatt 
(normal rating) Brown-Boveri-Parsons 
turbines, while the boiler plant contained 
in three separate buildings will be 
equipped with seventy-two marine-type 
boilers and twelve radial brick chimneys. 
All auxiliaries in this plant, without a 
single exception, from that for unloading 
the coal to that for the removal of ashes, 
are electrically driven. Mechanical stokers, 
although usually not much favored on the 
Continent, have been installed. The floor 
above the boilers contains the economizers. 

As already stated, much more attention 
is to-day devoted to the operation of the 
plant, and a number of scientific instru- 
ments have been introduced for keeping 
accurate records of the total coal and 
water consumption. 

The idea of having a low-pressure steam 
turbine connected in the exhaust of the 
main prime movers has been materialized. 
To Professor Rateau the success of this 
scheme must be attributed. This system, 
however, is not at present employed in 
central stations, but is principally in con- 
nection with rolling-mill and mining ma- 
chinery, where the low-pressure turbine 
is supplied from the exhaust of the main 
operating engines and used to drive gen- 
erators supplying current for lights and 
small motors. As these engines, especially 
the rolling-mill engines, are operating 
under great fluctugtions of load, the supply 
is unsteady, and an accumulator with con- 
siderable capacity is required between the 
main engines and the low-pressure tur- 
bines. At the other end of the turbine 
a condenser will be connected. Where a 
steady flow of exhaust steam is obtain- 
able, such as in central stations, the 
receiver may be dispensed with. The 
first plant of the above character was in- 
stalled in 1904 at the mine Roche-la- 
Molière and Firminy, in France, where 
the exhaust from a hoisting machine is 
utilized. A similar system is in use at the 
central station of the Steel Company of 
Scotland. The main exhaust from the 
rolling-mill engines discharges into a 
receiver and is fed from here to two 
Rateau turbines, which supply current for 
lighting the rolling mill, and also for the 
necessary small motors. These turbines 
have a capacity of 500 kilowatts each. 
After the steam has passed\through the 
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low-pressure turbines it exhausts into one 
common jet condenser. Provision is made 
so that high-pressure steam may be drawn 
directly from the boiler and reduced before 
entering the turbines, thus enabling them 
to be operated when the rolling mill is not 
being worked. These low-pressure steam 
turbines consume from twenty-five to 
thirty pounds of steam per horse-power- 
hour, depending, of course, on the steam 
pressure at the inlet and upon the vacuum. 

A large number of plants have been in- 
stalled in Europe on the same design, and 
while it may be stated that these plants 
are not, strictly speaking, central stations, 
this type of turbine will undoubtedly 
sooner or later find its way into the large 
central stations. 

Another type of central station in which 
steam is generated is where a heating plant 
is combined with a light and power sys- 
tem. These may be divided into two 
classes, one in which exhaust steam is 
used for heating and one in which high- 
pressure steam is transmitted through a 
distributing line, the pressure being re- 
duced in the branch mains leading to the 
various buildings. 

In a heating system where the power- 
house is located at some distance from the 
extreme end of the main, the practice is 
to transmit high-pressure steam. A still 
better result will be obtained by the em- 
ployment of superheated steam which re- 
duces the size of piping and also reduces 
the condensation in the mains. As super- 
heated steam in modern power-house de- 
sign is employed for operating the prime 
movers, it is natural that it should also be 
used for distributing. 

Prominent central stations have been 
installed in European cities to supply 


engineering covers that branch of 

engineering which concerns itself 
with the production and utilization of 
light. It is in the narrow sense of the 
term, or that phase of the science which 
deals with the utilization of light, that 
illuminating engineering has during the 
past year received notable attention. In 
fact, so far as the scientific study of the 
underlying principles governing the dis- 
tribution of illumination from light 
sources in concerned, illuminating engi- 
neering, as applied to the problems of 
every-day illumination, may be said to 
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high-pressure, superheated steam for heat- 
ing purposes in combination with a gener- 
ating station to supply current for light 
and power to the various buildings to be 
heated; an example of which is that of 
the city of Dresden and of the University 
of Darmstadt, Germany. 

The gas engine is the most prominent 
rival of the steam prime mover and has 
been so developed that for the last couple 
of years units up to 3,000 to 4,000 kilo- 
watts capacity have been installed. The 
fact that with the gas engine a kilowatt- 
hour could be obtained for less than one 
pound of coal naturally resulted in the 
quick market which it has received. ‘There 
is a certain disadvantage in the gas engine, 
especially in American practice, where it 
ig customary to sell the large prime movers 
with an overload capacity of fifty per cent, 
in the fact that the former has an overload 
capacity of only twenty per cent. It makes 
it necessary, therefore, to install more 
units in order to obtain the same ultimate 
capacity. The gas engine is also compara- 
tively less economical at fractional loads. 

In districts where natural gas is ob- 
tainable and in rolling-mill and mining 
districts, where the waste gases of cupola 
furnaces, etc., may be utilized, of course, 
the gas engine has undisputed claims, and 
it will probably not be long before large 
gas-engine central stations will be in- 
stalled in mining or rolling-mill sections, 
and by means of high-tension current, 
power distributed over wide areas. These 
stations may at the same time be in 
connection with a steam-driven plant. A 
scheme similar to this has been under con- 
sideration in Germany for a number of 
years and is now being rapidly pushed to- 
ward completion. The most important in- 
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have during the year achieved the status 
of a definite and distinct branch of en- 
gineering. 

That this branch should have been so 
long neglected is indeed surprising, but 
the fact may be accounted for in a meas- 
ure by the pressing need for solution of the 
multitude of engineering questions re- 
lating to the production and distribution 
of the power from which the light 1s pro- 
duced. Now that electricity and gas can 
be produced and transmitted with com- 
parative economy, the engineer naturally 
directs his attention to the problem of 
obtaining the best illuminating result 
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dustrial district of Germany, that of Rene- 
land, Westphalia, will have in the near 
future a system of central stations to sup- 
ply the great number of manufactories and 
towns both for municipal and private pur- 
poses, with light and power. Provisions 
are at present made for two central 
stations located directly at the mines, and 
steam-driven, while a third location will 
be to the south of this district. The com- 
pany controlling the system was formed 
with a capitalization of 60,000,000 marks 
and made contracts with the mine and 
iron-mill owners to buy their surplus cur- 
rent.which they produce from waste gases, 
ete., for three pfennigs per kilowatt-hour, 
and at the same time made contracts to 
scll power to the consumers at six pfennigs. 
These figures are based on large consump- 
tion, while small consumers are charged 
from fifteen to thirty-two pfennigs per 
kilowatt-hour for light, and from six to 
fifteen pfennigs per kilowatt-hour for 
power. (Four pfennigs = one cent.) 
The three central stations will, of course, 
run under partial load day and night and 
will supply the requisite power not obtain- 
able from the mines, ete. The most 
prominent station, located near Essen, 
contains two Brown-Boveri-Parsons tur- 
bines, each direct-connected to a 5,000- 
kilowatt alternator and a 1,500-kilowatt 
direct-current generator, besides which 
there are several reciprocating engine units 
and two 5,000-kilowatt turbines of the 
same make. Still larger units than the 
above-mentioned (7,500 kilowatts) are at 
present under construction. It will be 
noticed that by careful study of such condi- 


tions and the installation of proper systems, - 


combining steam and gas-power plants, 
very gratifying results may be easily ob- 
tained. 


from a given expenditure of either the one 
medium or the other. In the field of gas, 
the scope of his engineering is perhaps to 
some extent circumscribed, but in the field 
of electricity he has a wide berth. The re- 
modeling of wasteful installations is in 
itself a huge task to be accomplished ; but 
the application of scientific principles to 
the design of new lighting layouts, opens 
up a still broader and more important 
avenue. 

In the engineering of electric illumina- 
tion these considerations apply at the 
present moment with perhaps more force 
than ever before, for at-no time in the his- 


January 12, 1907 


tory of electric lighting have we been 
brought face to face with more vital prob- 
lems in illuminating engineering than 
confront us to-day. The development of 
the mercury are, of the flaming carbon 
arc, of the magnetite are, of “tube” lamps 
and of metallic filament incandescent 
lamps has, at a jump, as it were, given 
birth to a new art. 

With these lamps and others now on the 
market or near the commercial stage, good 
illuminating engineering means not only 
the solution of the problems of the day 
hut wise provision for the substitution of 
improved light sources in the near future. 

Unlike some of the exact sciences, il- 
luminating engineering has a marked 
limitation in that it deals necessarily with 
physiological effects for which we have no 
adequate physical. measures. We may 
measure the candle-power of a light or the 
foot-candles of illumination produced by 
the light, but this does not tell us exactly 
to what extent the light enables us to see. 

We can, however, go a great ways to- 
ward producing the best results if special 
consideration be given to the type, size and 
number of the light-units used, their loca- 
tion, and the character of globes, shades 
and reflectors employed. 

In determining on these various points, 
we must consider whether the desired re- 
sults can be best obtained by the use of 
general or of localized illumination, or 
both. In some cases, either the one 
method or the other taken alone would re- 
sult in failure. In others the combination 
of the two might be disastrous. Much will 
depend also upon whether the light- 


ing is direct or indirect, that is to 
sav, whether the rays pass directly 


from the light sources to the object 
to be illuminated or whether they reach 
the object only after reflection from the 
walls or ceiling. 

In considering the type of illuminant 
best adapted for a given condition, the 
color of the light is an important factor. 
Although two lights may have precisely 
the same candle-power, according to the 
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photometer, we may in some instances be 
able to see much better by one of these 
lights than by the other because of the 
color differences in the hghts. 

In some cases a large unit will give a 
better illuminating result than a number 
of small units the sum of whose light- 
radiating powers is equal to that of the 
large one, and vice versa. 

The location of the light sources with 
reference to the walls or ceiling may make 
a tremendous difference in the resultant il- 
lumination, even though the outlets be uni- 
formnly distributed throughout the en- 
closure, 

Another important consideration is the 
proper use of globes, shades and reflectors. 
By the aid of these we can greatly modify 
the natural distribution of illumination 
from hght sources, direct the path of the 
issuing rays almost at will, and soften the 
light to the extent required. 

The softening of the light, or reduction 
of its intrinsic brilliancy, is one of the 
most important factors to be taken into 
consideration, particularly if the light 
sources are within the ordinary field of 
vision, as they often must be. 

I have indicated above, some of the 
fundamental questions which come up in 
illuminating engineering, Concerted ef- 
fort is now being made to carefully study 
these questions and formulate, as far as 
possible, laws for the practice of the 
science. Much has already been accom- 
plished in this direction, as evidenced by 
articles which have recently appeared in 
the technical press and particularly by the 
valuable papers and discussions in the 
transactions of the Illuminating Engi- 
neering Society, which was organized just 
a year ago for the purpose of studying 
these very matters. 

It is a significant fact that within the 
past vear we have come more and more to 
measuring illumination rather than can- 
dle-power. In designing illuminating 
layouts we are now calculating in advance 
and specifving the amount of light in foot- 
candles to be delivered on the surface to 
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be illuminated, instead of as in the past 
considering only the watts per square foot 
or candle-power per square foot of surface 
area, or per cubic foot of contents of a 
room. 

It is also significant that we have real- 
ized more fully the importance of the 
physiological side of the question in study- 
ing the problems of illuminating engineer- 
ing. We know that the eye automatically 
protects itself within certain limits against 
bright lights within the field of view. In 
the past we have transgressed these limits, 
but now we are beginning to rectify our 
errors and avoid their repetition. In this 
connection I may state that in the design 
of the lighting layout for the new office 
and exhibition building of the Edison 
Electrice Illuminating Company, of Bos- 
ton, nearing completion, not a single un- 
screened illuminant is used throughout. 

The adoption of definite nomenclature 
and standards would assist in systematiz- 
ing the practice of illuminating engineer- 


ing. Some progress has been made during 
the past year in bringing about such 


standardization, and it is hoped that na- 
tional or international action in the mat- 
ter will soon be taken. 

Though a vast amount of good work in 
illuminating engineering has been accom- 
plished, we have only just “scraped the 
surface.” We still find at every hand 
flagrant violations of the elementary prin- 
ciples of good illuminating engineering. 
There is much room for improvement 
in the illumination of the home, the 
office, the store, the street. We still 
continue to face the glare of bare lamps in 
our trolley cars, and to submit to the 
bright exposed lights in our places of 
amusement. Sometimes we even buy our 
lighting fixtures by the pound regardless 
of their illuminating value! 

But all this is changing, slowly but 
surely. The quicker we can spread the 
principles of good illuminating engineer- 
ing broadcast, the better for the visual 
comfort of us all. 


Review of Telephony for 1906. 


HE telephone business in the United 
States during the past year has 
kept full pace with the most active 

of our other industries. Reflection will 
show this is a pregnant statement, for it 
has been the biggest vear in the history of 
our country in every way. Prosperity has 
smiled on every effort, and success at- 
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tended us in spite of the financial draw- 
backs we have had to contend with. 

It is conservatively estimated that dur- 
ing the past eight vears more than 7,500 
new companies have been started in busi- 
ness and there are now somewhere near 
¥,000,000 subscribers’ telephones in daily 
operation. A considerable part of this 


development has been achieved in the last 
part of the period named, and much of it 
in 1906, under most adverse financial con- 
ditions. The present rate of extension of 
investment is estimated at from $150,000 
to $170,000 per dav aggregate. The total 
rate of physical extension is about 50,000 
telephones per month, onthe equivalent of 
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an exchange of 1,700 subscribers installed 
complete every working day in the year. 
The independent organizations alone have 
7,400 companies operating in 12,000 
cities and towns, with over 3,500,000 tele- 
phones. 

The most significant feature of the 
situation at present is this: The telephone 
as a public utility is an established fact 
in the public mind, and days of mission- 
ary work to this end have now come to 
fruition. The question of whether or not 
a telephone with exchange service would 
be useful no longer occurs to most pro- 
spective subscribers, but only the familiar 
question of whether it can be afforded 
or not. It is true that in many cases 
competing companies operating in the 
same territory have cut rates, and in many 
cases rates have been lowered in antici- 
pation of competition, but wherever this 
has been indulged in to any substantial 
extent the margin line between profit 
and loss has been approached, and in some 
cases passed. 

The problem which confronts every tele- 
phone man in this country at the present 
moment is how to obtain permanent finan- 
cial relief, and how to better the market 
for legitimate securities. Accusations are 
made both by Bell and independent offi- 
cials of over-capitalization, and I do not 
doubt there is truth in some of them, but 
apart from this, and assuming that the 
character of the securitics offered can be 
raised in every case to where it should be, 
the fact still remains that this industry, 
in common with all the others, is suffering 
from the effects of our present financial 
system. As a deduction from the lessons 
of 1906, there need be no hesitation in 
assuming that the coming year will wit- 
ness further expansion of marvelous 
character, limited only by financial con- 
ditions. 

A second problem confronts every 
manager and board of directors, t. e., 
how to increase earnings or reduce ex- 
penses of operation and maintenance, or 
both. Where rates were originally fixed 
too low, and where the growth of the ex- 
change has been beyond anticipation, this 
problem is more serious than it ever has 
been. I may add that this is the rule 
and not the exception. It will undoubted- 
ly be found in the very near future that 
measured service will be forced in the 
majority of instances. 

Regarding the progress of invention, 
the year has been most interesting. There 
have been issued about 365 patents, or an 
average of one per day. Of these, sixty- 
nine relate to manual systems, that is to 
say, circuits and apparatus for exchange 
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service; sixty relate to miscellaneous fea- 
tures and attachments of and for sub- 
scribers’ instruments; forty-two relate to 
party lines, with selective signaling; 
thirty-two cover automatic or semi-auto- 
matic systems and apparatus; thirty-one 
are for transmitters and receivers; twenty 
are for switchboard annunciators and re- 
lays; nineteen are for switchboards, and 
details of construction thereof; seventeen 
are for composite systems wherein tele- 
phone wires serve concurrently for other 
purposes; nine cover service meters; nine 
relate to ringers: eight are for intercom- 
municating systems; eight are for subsid- 
lary devices, including protectors; four 
are for toll apparatus; three are for dis- 
tributing boards; eight are for operators’ 
keys; and seven are for telephonic relays 
or repeaters. 

Space will not permit more than the 
briefest reference to the most important 
of these patents, although almost all of 
them well repay reading, there being very 
few productions of cranks in the lot. 

The Shreeve patents, assigned to the 
American Telephone & Telegraph Com- 
pany, are of interest and importance, both 
because they relate to the rather sensa- 
tional idea of relaying voice currents 
through two-way repeaters, and because 
they are stated to cover the commercial 
apparatus now being used by the Bell 
company. The basic feature of the ap- 
paratus is the employment of a trans- 
mitter of the White solid back type, with 
a small iron projection on the diaphragm 
which extends into the actuating coil. 
Other features are the winding of the re- 
peating coils as a unit, so that the single 
repeater is bridged across the circuit to 
act as a booster; also the balancing of the 
circuits, ete. | 

Another interesting repeater is issued 
to Professor Trowbridge, of Cambridge. 
His scheme is to relieve the receiver dia- 
phragm of its central load by providing 
a separate vibrator closely coupled to it 
and connected to the transmitter element. 

Perhaps the most sensational aspect of 
our telephonic development is to be found 
in the automatic side of the business. It 
seems almost incredible that this Ishmael 
of the tribe, with every manual engineer’s 
hand against it, should have succeeded, 
with admittedly defective apparatus and 
circuits, in attaining to the prominence 
which the last year has seen conferred 
upon it; for it may truthfully be said that 
automatic development in every phase, 
commercial, manufacturing, inventing, 
and operating, is miles in advance of 
everything else. Cold-blooded directors 
and managers, of course, look only to the 
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question of reduced costs, which in many 
cases are made good by automatic, but this 
does not account for the attitude of the 
public, nor for the attitude of the operat- 
ing engineers, who are rapidly losing their 
hostility and becoming friendly. 

One new manufacturing company has 
got under way during the year, whose 
efforts are directed exclusively to supply- 
ing automatic central office apparatus, 
and the patents indicate a settled deter- 
mination to provide non-infringing de- 
vices as substitutes for those of the Auto- 
matic Electric Company, which with the 
Strowger apparatus, has heretofore prac- 
tically monopolized the field. This com- 
pany, however, is apparently waking up, 
and realizing that the original Strowger 
switch patent is about to expire, is now 
doing what it should have done long ago 
for its own protection, viz., filing a large 
number of applications covering the many 
details of its peculiar apparatus and cir- 
cuit. Eight of the automatic patents 
issued during the year are assigned to the 
Automatic Electric Company, all im- 
portant, the most important pair, how- 
ever, covering in many claims the con- 
struction of the selector and the connector 
switches employed in its exchanges. 
Others among these patents cover pilot 
lamp connections, means for charging 
storage batteries, the feature of a selector 
switch making and breaking its own cir- 
cuit, the grouping of the selectors and 
their cable connection on the frames, etc. 

The Clark Automatic peoplé get three 
patents, all in the name of Anthony Van 
Wagenen, covering various means of us- 
ing a bridged common battery and metal- 
lic circuit, which the Strowger people have 
never been able to do. 

Patents of individual interest are the 
following: Two to Lundquist, and one to 
Merryman & Allen, for impulse trans- 
mitters or subscriber’s “dials” which look 
like the Strowger but do not infringe, in 
intent at least; one to Faller for his 
cumbersome system of cross-connected 
lamp signals in his semi-automatic sys- 
tem; one to Land, of Grand Rapids, for 


a semi-automatic circuit employing 
Strowger switches and ordinary sub- 
scriber’s common battery instruments, 


and finally, most interesting of all, six to 
the Western Electric Company for switch- 
es and circuits for their common battery 
automatic system. It is known commonly, 
that the Bell and Western Electric are 
using automatic systems for small ex- 
changes; and it is now getting to be com- 
mon gossip that they are well converted, 
with a thorough change of heart, in regard 
to the equipment of large exchanges, pre- 
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ferring semi-automatic equipments, how- 
ever, in which the switching is performed 
by operators. 

A rather interesting patent in this 
class is that to Stevens, for an impulse 
transmitter having a keyboard like a type- 
writer. 

Most of the party line systems are of 
little importance, being of the hackneyed 
varieties, using step-by-step or other well- 
known expedients. One, however, de- 
serves mention, since it presents one of 
those beautiful conceptions which, though 
only improvements on existing methods, 
have firmly established the high reputa- 
tion of William W. Dean. Mr. Dean, of 
course, is the direct progenitor of all the 
present harmonic signaling systems, hav- 
ing deservedly taken this honor away from 
the earlier designers like Lighthipe and 
Currier, who failed utterly to put their 
ideas in practical form. It has been 
found by Mr. Dean that while there is 
practically no tendency for high-frequency 
currents to affect low-frequency bells, the 
reverse is not true, since currents of low 
frequency have a strong tendency to affect 
the high bells. This was considered in- 
superable until Mr. Dean conceived the 
idea of adjusting his voltages and his ca- 
pacities so that the potential] would vary 
directly as the frequency, and the capac- 
ity in any particular bridge would be in- 
versely as the current frequency intended 
for that bridge. With this arrangement 
there is no tendency to interference. The 
voltages adopted are from fifty to two 
hundred, with frequencies ranging from 
16.6 cycles to 66.6 cycles, the capacities 
being from one-quarter microfarad to two 
microfarads. 

In the system class is another beautiful 
idea of Mr. Dean’s which deserves notice: 
This relates to automatic ringing of a 
called subscriber’s bell, controlled by the 
called subscriber himself. This has 
heretofore been done only by the Bell 
people, the control being through the 
medium of electro-magnets, in some cases 
interposed directly in the talking circuit. 
The method thus adopted by the Bell 
company, and covered by their patents, 
is to have the controlling electro-magnet 
or relay so connected that the ringing cur- 
rent will pass through its windings, with- 
out effectively energizing the same until 
the subscriber answers, when the rush of 
current due to his placing his low resist- 
ance talking set across the line will act to 
cut off the ringing generator. Obviously 
either of these methods is inefficient and 
objectionable. Mr. Dean employs a 
thermie relay, comprising a pair of wires 
under spring tension and extending to 
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points on a pivoted lever so as to hold the 
same balanced on its pivot. The generator 
circuit is connected through one of these 
wires only, which offers very little ohmic 
resistance, and absolutely no inductive re- 
sistance. The operation is similar to that 
of the older schemes, but for obvious rea- 
sons constitutes a substantial improve- 
ment thereover. For changes in external 
temperature, this instrument is irrespon- 
sive, since both wires expand and contract 
thus remaining balanced, but 
when the subscriber answers the conse- 
quent rush of current through the one 
wire heats the same and destroys the 
balance. It is a curious fact that the 
original patents on automatic ringing, 
containing the basic claims, were also Mr. 
Dears. 

The switchboard patents for the year 
are unimportant, relating only to me- 
chanical details. The majority of the 
protective patents have issued to Frank 
Cook, who is very active in this line, and 
the general svstem patents are pretty well 
divided up, the most important going to 
the Western Flectric, Stromberg-Carlson, 
and the Kellogg companies. None of 
them have any startling features. 

Among the ringers there is one patent 
of importance, No. 809,060, to E. R. 
Hobbs, which is assigned to the Dean 
Electric Company. It covers a central 
spring armature suspension which is im- 
portant in the practice of harmonic sig- 
naling. 

This concludes the review of patents. 
but it should be borne in mind that much 
inventive work has been done during the 
past vear which does not appear in these 
patents and which may not so appear for 
some time, because applications which are 
filed in the Patent Office do not alwavs 
ripen into patents at once. It is known 
that several of the large interests, and I 
may add probably manv individuals, have 
been conducting interesting experiments 
looking to improvements in our present 
incthods of operating. Tt is realized that 
the manual switchboard and methods of 
operation have reached a finalitv. no 
fundamental changes having been made 
therein for at least ten vears. During 
those ten vears automatic apparatus and 
systems of operation have been developed 
ana brought into commercial use on a 
considerable scale, and although the anto- 
matic apparatus thus made available has 
heen admittedly erude from a mechanical 
standpoint, and has been unable to fur- 
nish certain kinds of service such as 
four-partv selective, pav stations, ete., 


equally, 
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nevertheless it has shown its capability for 
competing with manual apparatus, and is 
claimed in many cases to produce good 
results in the way of economy of operation 
and maintenance. The change from 
standard manual equipment to the present 
type of automatic equipment is too radical 
to be generally possible. Moreover, if 
there is any advantage beyond the amuse- 
ment of some subscribers in having the 
subscribers do the work of connection, it 
is not sufficient in the great majority of 
cases to justify the sacrifice of good 
manual equipment. From the standpoint 
of the engineer and the manufacturer, it 
appears also an unpardonable error to 
even think of throwing aside all of the 
standard practice most painfully evolved 
through thirty years of hard work by some 
of the most capable men this country has 
ever seen. This is not sentiment but hard 
common sense, and it is an absolute fact 
that until quite recently the automatic 
people as a class have chosen to completely 
disregard manual practice, creating laws 
unto themselves; while the manual en- 
gineers have quite as completely ignored 
what courtesy may denominate “auto- 
matic practice.” 

To the unprejudiced mind, it appears 
that there is much merit in the automatic 
apparatus and svstems thus far developed, 
but not as much as their blind advocates 
would assert. The problem of to-day. 
therefore, is how to utilize the meritorious 
features of automatic without sacrificing 
the good points of manual practice, and 
without producing such complete changes 
as to cause losses out of proportion to the 
benefits conferred. ‘There is no question 
that in this age of high-speed elevators, 
rapid transit, and fast express trains, the 
public has a right to demand rap'd tele- 
phone service, which is a more important 
means of communication than anv of the 
others. Nevertheless, the natural re- 
straints due to safe-guarding heavy in- 
vestments, and the fortunate inertia of 
the human mind, should and will un- 
doubtedly bring about much needed im- 
provements on conservative lines. 

The conclusion seems inevitable that 
the system of the future, even of the im- 
mediate future, will involve a combination 
of manual and automatice methods, af- 
fording a maximum of simplicity and 
therefore economy in the subsenber’s ap- 
paratus, and a maximum of efficieney with 
economy at the central station. 

Take it all in all, all the prospects are 
verv bright for the coming vear, and for 
everyone engaged in thiscundustey. 
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telegraphy is concerned there is 

little to be said that is strictly new. 

The telegraph industry has pursued the 
even tenor of its way during the year Just 
closed, as it has done for the past twenty- 
five or thirty years, with little or no varia- 
tion in the methods of operation, unless 
we except the use of the manually oper- 
ated keyboard transmitter, and the em- 
ployment of the ordinary typewriter by 
the operators as a means of transcribing 
telegrams. 
and quadruplex systems, operated on the 
manual Morse or the Wheatstone auto- 
matic principles, are still, with the single- 
wire Morse, the only systems in extensive 
use. The attempts to introduce long dis- 
tance printing telegraph systems here 
have not hitherto met with much favor. 
The Barclay modification of the Buck- 
ingham printer is in successful operation 
on several circuits of the Western Union 
Telegraph Company. ln Europe the 
Murray printer appears to be making 
some headway against, or in conjunction 
with, the Hughes and the Baudot printers. 
The Delany multiplex system, which was 
in operation for many years in the British 
post-office telegraphs, has been set aside 
and is no longer employed in that service. 
In this country telegraph engineers are, 
in many places, encountering serious dif- 
ficulties in the operation of their circuits 
by the encroachments of electric traction 
systems. As the employment of high- 
potential alternating current for electric 
traction purposes expands, as it is doing 
very rapidly throughout all parts of the 
United States, it is obvious that telegraph 
engineers will have to face numerous 
problems from harmful induction and 
conduction effects from this cause. It is, 
in fact, not easy to foretell what the 
ultimate effect of these high-potential 
alternating-current circuits upon the tele- 
graph service will be. In the event of 
the general electrification of steam rail- 
ways it is probable that it will, in many 
cases, become necessary to remove the 
telegraph lines from the vicinity of the 
railway tracks and seek rights of way 
removed to a safe distance therefrom. In- 
deed, this action has already been taken 
by one of the telegraph companies between 
New York and New Haven in anticipation 
of the electrification of the New York, 
New Haven and Hartford Railway. 
Possibly, however, as has more than once 
happened in the past in electrical mat- 
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ters, means may be devised whereby by 
mutual concessions and by cooperation it 
may become possible for these various in- 
terests to “live and let live,” without un- 
due hardship on either side. 

The competition of the telephone com- 
panies with the telegraph is growing more 
pronounced yearly, not so much in di- 
minished receipts of the telegraph com- 
panies, since there is no decrease, but a 
gain in these receipts, but rather in the 
great increase in the toll business and in 
the increase of wire mileage of the long- 
distance telephone companies. However, 
it is a well-known fact that the telegraph 
interests, in common with all other lines 
of industrial business, are at present en- 
joying an era of great prosperity; the 
managers of these companies being put 
to it to find wire facilities to handle the 
business offered to them. This statement 
is attested by the fact that the last annual 
report of the Western Union Telegraph 
Company showed a gain of 4,000,000 mes- 
sages over the previous year. Further- 
more, the actual growth of the telegraph 
business in this country is no doubt 
greater than appears on the surface, in- 
asmuch as the statistics of one of the large 
telegraph companies are not available for 
comparison. 

It is, perhaps, fitting in a review of 


telegraphy to refer to the great work ren- 


dered by the telegraph companies to the 
public at the time of the calamity that 
befell the city of San Francisco last April. 
The earthquake destroyed the buildings 
and the poles and wires of the telegraph 
and telephone companies, and for hours 
the rest of the world was without knowl- 
edge of the extent of the catastrophe. By 
dint of arduous and unremitting labor 
and at great personal risk, the operators 
of the telegraph companies sought out 
the cable terminals of the circuits and 
succeeded in opening up communication 
with the outside world, thereby at once 
lessening the anxiety that was increasing 
with every moment of silence as to the 
fate of the city, rumors having been rife 
that the ill-fated town was razed to the 
ground and that the loss of life was ap- 
palling. Temporary headquarters were 
erected and the operators worked night 
and day, until many of them collapsed, 
in the attempt to cope with the deluge 
of telegrams to and from the distracted 
relatives of the sufferers in other parts 
of the country. Besides the telegraph 
there was no other source of information 
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concerning conditions in the city for 
several days after the calamity. The tele- 
graph companies, although amongst the 
heaviest losers by the calamity, issued 
free bulletins relating to these conditions 
to over 23,000 points in various parts of 
the United States, and all messages deal- 
ing with the relief of victims of the dis- 
aster were also transmitted without 
charge. Of course, all messages to and 
from San Francisco were accepted sub- 
ject to delays, and in the chaotic condition 
of affairs then existing the prompt trans- 
mission and delivery of messages was im- 
possible. The difficulty of finding people 
at that time is well illustrated in the 
fact that one of the best-known residents 
of the city, the manager of one of the 
largest hotels there, could not be located 
until twelve days after the earthquake, 
although every effort was made to that 
end. 

Finding it impossible with the limited 
wire facilities at their disposal to handle 
the immense volume of business forced 
upon them, but which as common carriers 
they could not refuse to accept, the tele- 
graph companies despatched special mes- 
sengers to points beyond the affected dis- 
trict, from which points the messages were 
telegraphed to their destination. This 
action is obviously the best, and in fact, 
it is the customary method followed in 
all serious cases of obstruction to traffic, 
to facilitate and hasten the delivery of 
telegrams. Unfortunately, this. unavoid- 
able and highly necessary action was mis- 
understood and misconstrued by many 
people of the ill-fated city, and in conse- 
quence severe animadversions, which, in 
view of all the facts, were as ungracious 
as they were undeserved, were passed upon 
the companies several months after the 
disaster. 

RADIO TELEGRAPHY. 

With reference to wireless telegraphy 
also, it can not be said that there has been 
any very marked progress in the technical 
development of that art during the past 
year. Several interesting and novel de- 
tectors have been recently brought out, 
however, namely, the carborundum de- 
tector, due to Gen. Dunwoody, the De 
Forest audion, and the Pickard silicon 
detector. 

The carborundum detector has been 
quite extensively employed in practice by 
the De Forest company and has proved to 
he commercially serviceable. 

It is said/itodackyconstaney_of-operation 
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unless proper care is exercised in the 
selection of the crystals. In practice, 
a piece of carborundum about one 
cubic centimetre in size is clamped be- 
tween two brass terminals or electrodes. 
Tests have shown this detector to be about 
as sensitive as the ordinary steel-carbon 
detector. It possesses the important ad- 
vantazes for shipboard use of durability 
and simplicity; also that its operation is 
not affected by jarring. It is practically 
interchangeable with the electrolytic de- 
tector as regards tuning. 

The audion, which was recently de- 
scribed in these columns (ELECTRICAL 
Review, November 3, 1906), is based 
upon the Elster and Geitel tube arrange- 
ment for showing the ionization of a gas 
bv means of an incandescent filament. To 
this arrangement De Forest adds a flux 
battery in an external circuit in which is 
placed a telephone receiver. In-coming 
electric oscillations apparently affect the 
equilibrium of the circuit and thus pro- 
duce sounds in the telephone. 

The Pickard silicon detector belongs to 
the thermo-electric class of receivers. The 
electrodes emploved are pure silicon and 
a metallic element of low resistance. The 
energy of the receiver oscillations 1s con- 
verted into joulean heat at the element 
having high resistance and high thermo- 
electromotive force, which heat is con- 
verted at the contact into a short pulse of 
direct current in the telephone receiver. 

Mr. Pickard has made numerous tests 
hv means of speciallv devised apparatus to 
determine the sensitiveness of various de- 
tectors. (See ELECTRICAL REVIEW, De- 
cember 15, 1906.) These tests show that 
the silicon detector is practically of the 
same order of sensitiveness as the electro- 
lytic and magnetic detectors. 

Another reported improvement in wire- 
lesa telegraphy that may eventually lead 
to important results is the employment of 
undamped or persistent oscillations at the 
transmitting stations. Poulsen, the in- 
ventor of the telegraphone that bears his 
name, is accredited with having made 
notable advances in this direction by a 
modification of the Duddell singing arc. 
(ELECTRICAL Review, December 8, 
1906.) 

In Poulsen’s device the positive elec- 
trode is copper, the negative electrode is 
carbon; the are being produced in a closed 
box. The copper electrode is in the shape 
of a ring through which water is passed 
for cooling purposes. It is claimed that 
fests have demonstrated that by this 
method of setting up undamped oscilla- 
fions, signalling greater distances with a 
much reduced expenditure of energy as 
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compared with the spark method is ob- 
tainable. 

It appears that the singing arc has al- 
ready been employed in practice by the 
Telefunken company at their powerful 
station in Nauen, about twelve miles from 
Berlin. In this case, however, the arc is 
used in the ordinary atmosphere. The 
electrodes employed are copper and car- 
bon. For cooling purposes the copper 
electrode is made in the shape of a cup 
filled with water and having a concave 
bottom, the carbon projecting into the 
cavity. The results of the experience with 
this type of oscillator at Nauen indicates 
that it will be difficult to maintain con- 
stant conditions at the arc, hence the fre- 
quency of the oscillations will be variable, 
a state of affairs which would be detri- 
mental to sharply tuned systems. Another 
possible objection to this form of oscillator 
is that the energy output 1s comparatively 
small, much less than that obtainable with 
the spark. It remains to be seen whether 
greater uniformity of the oscillations, by 
permitting a better utilization of reson- 
ance at the receivers, will compensate for 
the lower energy output. 

Still another method of obtaining un- 
damped oscillations has been patented by 
S. G. Brown, London, England. This 
consists of a slowly moving metal disc, 
preferably aluminum, upon which a 
balanced block of copper loosely rests. 
This moving contact is shunted by an in- 
ductance and a capacity. When a direct 
current of 200 volts is passed through the 
moving contact, in series with a resist- 
ance and an inductance coil, exceedingly 
rapid oscillations of the order of over 
one million per second are set up in the 
condenser circuit shunting the moving 
contact. (See ELECTRICAL REVIEW, 
December 15.) 

This method of obtaining non-damped 
oscillations is to be employed in the 
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Thus far but little progress has been 
made towards obtaining successful trans- 
mission of radio-telegraph signals in one 
direction only, and every wireless station 
continues to emit its electric radiations 
in all directions. During the past year 
Marconi and Braun have published the 
results of some experiments which they 
have made independently to confine the 
radiations of electric waves to one direc- 
tion. Marconi’s tests, which were de- 
scribed in the ELECTRICAL Review, May 
26, 1906, were made with horizontal wires. 
He found that the maximum effects were 
obtained when the end of the horizontal 
wire connected with the receiver pointed 
towards the transmitting station. 
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Braun, in his experiments, proceeded 
on the theory that since electric waves are 
amenable to the same laws as light waves, 
it should be possible to direct electric 
waves by means of a parabolic reflector. 
But realizing the practical difficulties in 
the way of procuring a suitable reflector 
of this type it occurred to him that the 
same result might be reached by an ar- 
rangement of the transmitting wires 
whereby the intensity of the wave could 
be increased in one direction and de- 
creased in another direction. To this end 
he constructed a station of three wooden 
masts arranged at the corners of an 
equilateral triangle, upon each of which 
masts a wire was erected, and from the 
lower point of which a connecting wire 
was carried to the transmitter. By set- 
ting up oscillations of equal phase in two 
of the wires and an oscillation of equal 
frequency, but which lagged or led in 
phase the oscillations of the other wires, 
interference between it and the other 
wires follows, and the equivalent of a 
shadow or an amplified wave in a given 
direction is thereby obtainable. (ELEC- 
TRICAL REVIEW, September 16, 1905.) 

The expected international conference 
on wireless telegraphy was held in Berlin 
last October and closed its sessions on 
November 1. Many of the articles of 
the protocol covering the subjects to be 
considered by the conference were acted 
upon favorably. Among these is the 
article making it obligatory for coast 
stations and stations on ship-board to in- 
terchange telegrams regardless of the svs- 
tem of telegraphy employed. It was also 
decided that all stations are to be organ- 
ized as far as possible to prevent inter- 
ference with other stations. The article 
providing that messages of distress shall 
have priority over all other messages was 
adopted unanimously. Action was taken 
also looking to the establishment of a 
bureau to which all matters pertaining to 
international wireless telegraphy shall be 
referred—similar to the international 
bureau governing land and cable tele- 
graphs at Berne, Switzerland. The article 
proposed by the delegates representing the 
United States making it obligatory upon 
ships to interchange messages of what- 
ever nature without regard to the type of 
apparatus employed on ship-board, was 
not accepted by Great Britain, Italy, 
Japan, Mexico, Persia and Portugal. 

Perhaps one of the most notable actions 
of the conference was the unanimous 
adoption of a term to designate more 
fittingly wireless telegraphy, namely 
raido-telegraphy. Hence. future inter- 
national conferences of this nature will be 
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known as radio-telegraph conferences, and 
doubtless the term will be very generally 
adopted, inasmuch as it is a more appro- 
priate term than wireless telegraphy, 
which from the first has been recognized 
as a misnomer. 

We appear to be as far from the prac- 
tical realization of trans-Atlantic radio- 
telegraphy to-day as was the case in 1901 
when the consummation of this service 
within a few months was confidently pre- 
dicted. Indeed the results of the long 
continued experiments recently conducted 
by Fessenden between Machrihanish, 
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Scotland, and Brant Rock, Mass., so far 
as they have been published, indicate that 
the inherent difficulties of telegraphing 
continuously over very long distances are 
at present practically insurmountable. 

For short distances, however, the ex- 
pansion of radio-telegraphy has been very 
marked during the past year, and it is 
now almost impossible to accurately com- 
pute the number of wireless equipments in 
operation in all parts of the world. There 
are said to be 630 radio-telegraph plants 
of the Telefunken company, over 400 of 
the Marconi company and more than 180 
of the De Forest company’s sets in use in 
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HE visit to Great Britain of the 
deputation of foreign’ electrical 
engineers who came at the invita- 

tion of the Institution of Electrical Engi- 
neers must have first mention, for it ranks 
as an event of first importance, affording 
as it did an opportunity for international 
electrical fraternizing and for fostering 
feelings of good fellowship among Brit- 
ish, American and Continental electrical 
engineers which will bear good fruit for 
long years to come. 

In regard to manufacturing and trad- 
ing, we have to record an unsatisfactory 
vear; not that the volume of business has 
been smaller than in the previous year, 
but, owing to a variety of causes, the mar- 
gin of profit has been very small. Manu- 
facturers have had to complain less of 
competition from foreign suppliers than 
of severe undercutting between themselves. 
Various suggestions have been made for 
ending this unfortunate state of affairs, 
and attempts have been made to bring 
leading firms together with a view to es- 


tablishing and maintaining reasonable, 
D 
prices. As in other countries, advances 


have, of course, been made to meet the 
rise in cost of materials, but any agree- 


ment among British manufacturers of’ 


electrical machinery and supplies for a 
general advance in order to insure profits 
is difficult of realization. Cable manu- 
facturers, it is true, have their own or- 
ganization, and the makers of interior 
conduit materials have just come together 
and announced important advances. Per- 
haps during the coming year other sec- 
tions may be brought into conference. 
The municipal telephone movement 
may be fairly described as completely 
broken down by the events of the past 
vear in this direction. The few cities and 
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towns that had taken steps in this class 
of venture in competition with existing 
svstems have welcomed opportunities that 
have arisen for their being relieved of these 
burdens by government purchase. It is 
not likely that new licenses will be sought. 

London has had its electric power sup- 
ply problem investigated by Parliament, 
but the matter is still in a quite unsettled 
state. The month of November saw the 
publication of many proposals which will 
be considered early in the new year, 
among them being the London County 
Council’s ambitious project already de- 
scribed in the ELectricaL Review: A 
proposed amalgamation of the existing 
companies and a new scheme by the ad- 
ministrative company. 

The movement for popularizing the sale 
of electricity has been the most note- 
worthy feature of the year in the electric- 
ity supply department, and it gives every 
promise of becoming a very big affair. 
Commercial assistants or publicity man- 
agers are regarded as a necessity by any 
undertaking that desires to encourage the 
full use of electricity by the public. Big 
efforts are being made to do electric-heat- 
ing business, and manufacturers of radi- 
ators, both of luminous and convector pat- 
terns, are experiencing rapidly increasing 
demands. Electric cooking appliances, 
too, are being pushed, but not yet with 
the same degree of success. 

The attempt to introduce a system of 
electric omnibuses in London and the 
provinces was, on various grounds, made 
the subject of considerable expert criti- 
cism in the electrical press, and the com- 
pany concerned has been, so far, busily 
engaged in litigatory matters due to large 
numbers of its shareholders applying for 
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various parts of the world. There are be- 
sides in the aggregate many sets of the 
Lodge-Muirhead, the Fessenden, the Shoe- 
maker, the Rochefort, the Stone, the 
Massie and other wireless systems in 
operation. All of these wireless outfits, 
it may be noted, are, with only sufficient 
exceptions to prove the rule, for use on 
ships and on shore stations. In short, 
radio-telegraphy is rapidly filling the 
place which naturally belongs to it and 
which was assigned to it from its in- 
ception by all competent and disinterested 
persons, namely as a medium of commu- 
nication between ship and ship and ship 
and shore. 
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the return of their money and the re- 
moval of their names from the lists. It 
is said, however, that the company is going 
ahead with its plans, emploving the capital 
of those who remain on its share register. 

The Metropolitan District Railway is 
now working smoothly with 198 motor- 
cars and 232 trailers. The train-miles 
run during the half year ended with June 
showed an increase of 19.6 per cent as 
compared with steam operation. As re- 
gards cost of working, with steam it was 
24.38 pence per train-mile, and with elec- 
tricity 21.05 pence. 

The new tube line between Baker street 
and Waterloo was opened during the year, 
and the Great Northern, Piccadilly & 
Brompton tube has also been completed. 

The Great Western completed its power 
station at Park Royal, from which energy 
is obtained for working the Hammersmith 
& City line proper, also certain lines be- 
tween Bishop’s Road and Westbourne 
Park, and a branch railway. 

The Northeastern Railway’s experience 
with direct-current electric traction in the 
Newcastle district has continued satisfac- 
tory, but no definite action appears to have 
been taken in regard to the extension of 
electrification to other parts of the system. 
A service of petrol-electric cars is in opera- 
tion for certain districts. It was an- 
nounced during the vear that on its thirty- 
one miles of suburban electric railway the 
Northeastern had practically doubled the 
train mileage and doubled the accommo- 
dation to the public as compared with 
steam conditions. Smaller trains, but. 
more of them, were run, and the running 
cost per train-mile, allowing for deprecia- 
tion of stock, ete., had been with electricity 
about nine pence, as(compared, with—one 
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shilling and five and one-half pence under 
steam conditions. 

The Lancashire & Yorkshire Railway 
during the year coupled up its electric sys- 
tem with the Liverpool Overhead Railway 
at Seaforth. Through cars were run from 
Southport to Dingle, new cars of specially 
light construction being introduced for the 
purpose, owing to the exceptionally light 
structure over which the overhead railway 
travels. T'wo-car trains arranged on the 
multiple-unit system are used. The Lan- 
cashire & Yorkshire has made further 
progress with its electrification since then 
by proceeding with the conversion of all 
four lines between Bank Hall and Sea- 
forth, two lines being reserved for fast 
traffic. 

By no means the least important railway 
development of the vear has been the adop- 
tion of the single-phase alternating-cur- 
rent svstem for the London, Brighton & 


South Coast Railway’s lines between Lon- 


don Bridge and Battersea, and for the 
Heysham section of the Midland Railway. 

The most important work done in the 
direction of street railways has been in 
the London area. The conversion of many 
miles of horse line to electrical conduit 
has been pushed forward by the London 
County Council, and work is now in full 
swing on its northern lines. The London 
United Tramway Company has been pro- 
ceeding with the important extensions 
which connect its West London trolley 
lines with Kingston and Surbiton, in Sur- 
rey. When the company’s extensions to 
Wimbledon and Tooting are finished its 
total route mileage will be fifty and one- 
half miles. The Middlesex County Coun- 
cil has also been equipping trolley lines, 
while the Metropolitan Electric Tramways 
Company, Limited, has been completing 
similar lines, which meet the London 
County Council conduit track at the 
northern end. 

Considerable advance has been made 
with the application of regenerative tram- 
car control systems. The question of 
tram-car braking appliances has been very 
much to the fore. A series of serious ac- 
cidents led to a thorough investigation of 
the position by the Board of Trade, and a 
lengthy report by Colonel Wilfred Yorke, 
in which he suggested that the representa- 
tive tramway organizations or the Engi- 
necring Standards Committee should con- 
cern themselves seriously with the prob- 
lems connected with street-car control. 
The London County Council has during 
the vear adopted electromagnetice brakes 
for a large number of its conduit cars, as 
the Board of Trade had intimated that it 
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would be prepared to increase the maxi- 
mum speed if such brakes were adopted, 
according to the class of traffic in the dif- 
ferent districts. Some headway has been 
made with the adoption of surface-con- 
tact systems for street traction. The Lin- 
coln lines are operating on the “G. B.” 
surface-contact method; the equipment of 
the Torquay and Musselburgh svstems, on 
the Dolter principle, has been proceeding, 
and the Oxford city authorities have re- 
solved to employ the Dolter method there. 
The Kingsland mechanical surface-con- 
tact system has been improved. 

The Manchester corporation plunged 
all too recklessly into a big scheme for a 
parcels-carrying service in connection with 
its trolley system, and established so ex- 
tensive an organization that local carriers 
fought the matter out in the courts. The 
decision went against the corporation just 
sufficiently to spoil its scheme, and the en- 
terprise is now one of very limited pro- 
portions, and less than no profit. 

The opening of the London Countv 
Council’s big power station at Greenwich 
should be mentioned in this section, the 
station having been built for supplying 
the council’s tramways. 

The vear’s developments in connection 
with the big power-distribution schemes 
can not be reviewed with feelings of un- 
mixed satisfaction. In March the South 
Wales Power Distribution Company’s 
difficulties were made public. A big out- 
lav had been incurred for stations, plant 
and mains, and only a comparatively 
small demand for power had arisen. 
Space will not admit of a recital of the 
troubles, but drastic changes were intro- 
duced and the latter months of the vear 
have seen a scrious attempt being made 
to place matters on a more satisfactory 
footing. The advice of C. H. Merz has 
been taken, and London financiers have 
come forward who are prepared to find 
$2,500,000 to help save what has already 
been spent if colliery owners and others 
in the district will guarantee a certain 
demand. In Lancashire, and in York- 
shire, too, where similar schemes have 
been carried through, there is a waiting 
for business, and the result is that shares 
of such concerns have been quite out of 
favor. No doubt, all will come right in 
time, but at the moment most of the 
power undertakings are under a cloud. 
The Tyneside operations are practically 
the only ones that have been really suc- 
cessful and here the results have been most 
Among other leading power 
events in this district has been the re- 
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moval of one of the Castner-Kellner Al- 
kali Company’s departments from Run- 
corn to Tyneside, purely in order to take 
advantage of the cheap power supply 
available there. The Clyde Valley power 
scheme has got well to work, and the in- 
teresting 10,000-horse-power hydroelectric 
installation in North Wales has com- 
menced operations and is supplying power 
to various large quarry owners and other 
consumers. The 10,000-horse-power plant 
of the Durham Collieries Electrice Power 
Supply Company is also in operation. 
Over 20,000,000 units were said to be 
booked before the station was running. 

The power supply developments led to 
the formation in April of a society of 
power company officials. 

The new Summer Lane station at Bir- 
mingham was fully described in the ELEC- 
TRICAL Review. The Brighton corpora- 
tion opened its new generating station at 
Southwick, containing three 3,000-brake- 
horse-power Westinghouse turbo-alternator 
sets. The new station at Marylebone, to 
which reference was recently made, has 
been settling down to its work. 

Manchester has been making excellent 
headway with its power supply and has 
heen engaged upon an extension scheme for 
meeting a big demand from large engi- 
neering works, six of which alone require 
at least 10,000,000 units per annum. 

There are now seventy-four electricity 
undertakings (municipal) in conjunction 
with which refuse destructors are work- 
ing. 

Several facts of consequence in connee- 
tion with the use of electricity for train 
lighting have to be noted. The Board of 
Trade officials have, in reporting upon 
railway disasters, been most emphatie in 
their condemnation of gas lighting (as 
the cause of fires), and in their advocacy 
of electric lighting. The TLeitner-Lucas 
train lighting system accomplished a re 
markable achievement on the Grear 
Western Railway which excited a good 
deal of interest. Other svstems have been 


introduced during the vear, one of them 


being known as the “Vickers-Hall.” 

The new electrical department 
opened in June at the National Physical 
Laboratory at Bushy. The magnetic ob- 
sorvatory has been constructing at Esk- 
dalemuir, in Dumfriesshire, to take the 
place of the existing one at Kew, owing 
to the site of the latter becoming un- 
suitable because of the electric railway 
and other installations in the vicinity. A 
new electrochemical laboratory has just 
been added to Liverpool Universitw: it is 
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named the Muspratt Laboratory of Physic- 
al and Electrical Chemistry. 

Wireless telegraph matters have been 
constantly to the fore. The agreement be- 
tween the Post Office and the Marconi 
company, the litigation between Marconi 
and Lloyds, the British action at the wire- 
less conference at Berlin and the contro- 
versy connected with it; the work of De 
Forest, Poulsen, etc.—all these can only 
be hinted at. The most unfortunate fea- 
ture is the collapse of the 450-foot tower 
of the National Electric Signalling Com- 
pany, of Washington, at Machrihanish in 
Argyllshire, during a gale on December 
5—the tubular steel structure which had 
been erected for the purpose of signalling 
to America. 

The work of the Post Office in extend- 
ing the underground telegraph cable sys- 
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HAT steam-turbine plants of large 
size are being erected on the Con- 
tinent will be observed from the 

fact that the new St. Denis plant at Paris 
is to contain twelve turbine-alternator sets 
of 12,000 horse-power each. The wheels 
in this case are of the Brown-Boveri-Par- 
sons type, and are coupled to 6,000-kilo- 
watt alternators. At the St. Petersburg 
city lighting station the already existing 
steam-engine oufit has been increased by 
the addition of two Brown-Boveri tur- 
bines of 750 horse-power and the Geneva 
municipal plant is also using the same 
type of wheel. The Compagnie Francaise 
Thomson-Houston started to build the 
Curtis turbine in its Paris works and is 
beginning to supply them for many sta- 
tions. Five Curtis turbine sets are erected 
at Tokio, coupled to 500-kilowatt alter- 
nators, and one has been delivered to the 
Allgemeine Elektricitats Gesellschaft, of 
Berlin. In the south of France the Risso 
plant, using the same turbines, has now 
4,000 horse-power installed, and they are 
also in use at the large station owned by 
the Compagnie du Gaz et d’Electricité, of 
Nice. In Germany the Vereinigte Mas- 
chinenfabrich Augsburg-Niirnberg is go- 
ing into the manufacture of the Zoelly 
turbine, and has now set up a num- 
ber of units, among which are a 500- 
horse-power turbine-alternator set in the 
Neu-Essen mines, a similar group in the 
Miilhausen central plant, and a 1,500 
horse-power set in the Bibi-Eybat plant 
at Baku. The Zoelly turbine is also manu- 
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tem; the long-distance transmission work 
achieved with the Murray automatic tele- 
graph system; the development that has 
been taking place in the use of electricity 
in stee] works, cotton mills, and on ships 
(as instanced in the case of the Mauritania 
contract) ; the taking in hand of the big 
Loch Leven water-power utilization scheme 
of the British Aluminum Company; the 
great operations of the Post Office and of 
the National Company in the extension of 
telephony—all these form important fea- 
tures of the year’s electrical developments 
in the United Kingdom. A very real 
progress, too, has been made in the use of 
electricity in coal mining. The seed sown 
during recent years is now bearing fruit. 
Tn coal-cutting, electricity is running com- 
pressed air somewhat close. The official 
return just issued shows that at the end 
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factured by the Siemens-Schuckert Com- 
pany. 

The use of gas or petrol engines on the 
Continent is on the increase. It has been 
found that. great economy can be secured 
from the new types of low-carbon gas 
engines which are designed to work upon 
the gas from blast-furnaces. The John 
Cockerill firm, of Belgium, is prominent 
in the construction of these engines, from 
1,000 horse-power down, and in France 
the Cail company has gone into building 
the low-carbon gas engines, as there is a 
great field for their use. In France gas 
producers have been operated by waste fuel 
such as sawdust and shavings, and one 
such plant at the Beaume car shops is 
running several dynamos in this way. At 
Noisel experiments were made with waste 
farm products, and it was shown that cur- 
rent could easily be produced in this way. 
Among the gas motors the Korting holds 
a good place, and this firm has installed a 
number of electric plants in Germany, 
while the Pierson and the Otto makes are 
used in France. At Orleans a 500-horse- 
power gas-engine group is running, and a 
smaller set at Potiers. Heavy oil fuel is 
used in the Diesel motor, which is designed 
for running generators. As regards gaso- 
lene motors, a number of the leading firms 
are making these in stationary types. In 
general they are of the well-known design, 
such as is used on automobiles, but a de- 
cided improvement seems to be in the new 
Duplex motor, constructed at Paris by the 
Rourdreaux firm. By using a new prin- 
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of 1905 there were 446 electric coal-cutters 
in use as compared with 500 worked by 
compressed air. A year earlier the figures 
were 270 electric and 485 compressed-air 
machines. This shows that practically all 
the new work was electrical. Now that 
English and Scottish colliery officials are 
fully alive to the advantages attending 
electrical working, the 1906 figures should 
be more interesting when they are obtain- 
able. 

To aitempt to cover the electrical work 
that has been proceeding in the British 
Colonies during the year would require an 
article in itself. The year closes with the 
six million-pound scheme for utilizing the 
Victoria Falls for power supply on the 
Rand and in Rhodesia loudly clamoring 
for public subscriptions. 
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ciple they succeed in making a smaller 
motor for the same power, reducing the 
fuel consumption by twenty to thirty per 
cent, and the cost by forty per cent. An- 
other recently patented motor is the Vic- 
toria, which has somewhat similar advan- 
tages. 

In the Alpine region of the southeastern 
part of France has been erected a hydrau- 
lic plant on the Romanche river at Livet, 
which uses a 195-foot head of water and 
at present contains three turbine and al- 
ternator sets of 2,000 kilowatts each. 
Power is transmitted to the city of Gren- 
oble. Farther south, in the mountainous 
region lying near the Mediterranean coast 
a number of plants have been erected 
within a recent period, Among these is 
the Entraygues station upon the Argens 
river, which contains three 1,000-horse- 
power groups and sends current at 28,000 
volts to the city of Toulon, situated at 
forty miles’ distance. Besides the new 
8,000-horse-power plant at St. Cezaire, on 
the Siagne river, the Société Enérgie Elec- 
trique, which controls most. of the stations 
in the region, is erecting a 14,000-horse- 
power plant on the Durance, at Brillianne- 
Villeneuve, which will be the largest so 
far built here, and also expects to put up 
a 20,000-horse-power station at Verdon. 
These stations supply Marseilles, Nice, 
Toulon and other coast towns. On the 
Tessin river, in the north of Italy, a newly 
erected station sends current to Milan, 
Pavia and other cities, and now contains 
five alternator sets of 1,500 horse-power. 
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The Brown-Boveri firm has erected a 
large station on the Cellina river for sup- 
plving the city of Venice. It uses a 200- 
foot head of water and has a total capac- 
ity of 15,000 horse-power. A second plant 
of the same capacity is to be erected. The 
Mont Cenis station, installed by the Thom- 
son-Houston company, is now delivering 
a large amount of power to Turin over a 
30,000-volt line. It is located on the 
Cenischia stream and contains three 1,700- 
horse-power sets. The hydraulic station 
of Rienz, in the Tyrol, may also be men- 
tioned. It uses at present three 800- 
horse-power turbine-alternator sets and 
delivers current over a large area. At 
Frevung, in the south of Germany, a 
hydroelectric plant supplies current for a 
large carbide works, and uses a 250-foot 
head of water, giving about 5,000 horse- 
power for this purpose. Not long since, 
the Alioth company erected two large 
plants in the Lake Leman region at 
Hauterive and Montbovon, which are run 
in parallel on a large network, also sup- 
plying the La Grnyere electric railroad. 
Among the direct-current, single-phase, 
or three-phase svstems which are now in 
actual use or under trial for electric loco- 
motives or large motor-cars may be noted 
the Ganz locomotives, which are now run- 
ning upon the Lecco-Chiavenna Railroad 
in the north of Italy. Current from the 
Morbegno hydraulic plant at 20,000 volts 
is reduced to 3,000 volts, which is used 
upon the overhead trolley line. The three- 
phase locomotives are fitted with two Ganz 
motors of 400 horse-power each. A type 
of locomotive which has been recently de- 
sisned and built is made by the Fr. 
Krizih firm, of Prague, and is intended 
to be used upon the city railroad system 
of Vienna, which runs part of the way in 
tunnel. Direct current is used in this 
case, as it is found the best for the condi- 
tions of operating the Vienna system, but 
an unusually high voltage is employed for 
the trollev wires, as it is run at 3,000 volts. 
There are four motors coupled in series 
upon this voltage, each motor working 
at 750 volts and giving 130 horse-power. 
The Westinghouse company is now run- 
ning a single-phase road in Italy which 
connects Rome with Civita Castellana. 
Current is taken from an overhead trol- 
lev wire. In the suburbs of Paris the 
Compagnie Francaise Thomson-Houston 
is running a type of single-phase motor- 
car which is equipped on the Latour sys- 
tem. That three-phase locomotives can be 
run very successfully upon 3,000 volts is 
seen in the operation of the Simplon 
Tunnel plant. These locomotives, it will 
he remembered, use the Brown-Boveri 
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system and take current from two over- 
head wires. No difficulty is found in run- 
ning the trains, and a large amount of 
traffic is carried already. 

During the past vear the Paris Metro- 
politan road extended its lines by the 
addition of what is known as the southern 
branch, which makes a semi-circular tour 
through this part of town, connecting with 
the straight portion at two different 
points. It gives a rapid communication 
with the central district which is much 
appreciated by the public. Like the cor- 
responding north section, the line runs 
part in tunnel and part on an overhead 
metallic structure. Trains are made up 
of a 750-volt motor-car and a number of 
double-bogie trailers of the same external 
type. Work on several new sections is 
being carried on rapidly. The next line 
to open will run directly across the above 
svstem from north to south. Where it 
crosses the Seine a number of large metal- 
lic caissons are being sunk which will form 
the subway at this point. In Germany a 
900-volt direct-current line is now run- 
ning from Bonn to Cologne, using 250- 
horse-power motor-cars. A twenty-five- 
mile road is operated between Montbovon 
and Palezieux (near Lake Leman). An- 
other electric road in Switzerland con- 
nects Lausanne with the town of Moudon, 
using 750-volt motor-cars and trailers. 

Flectro-metallurgv has been developed 
considerably of late, and attempts are be- 
ing made to bring the different electric 
furnace processes to a commercial scale, 
so as to develop the mineral resources in 
countries where, as in Italy, for instance. 
coal is scarce, while there is an abundance 
of hydraulic power. The Stassano process 
is now one of the farthest advanced on 
the Continent, and it is operated by the 
Italian government. At Gysinge, Sweden, 
the Kjellin process appears to be very 
successful in producing iron or steel, and 
it seems that about one thousand tons of 
steel were turned out during the vear, 
using a 170-horse-power furnace. In 
France a plant is erected at Moutiers for 
the production of -ferro-silicon. The 
Froges-Heroult is one of the new steel 
processes which is coming into view in 
France. A large plant to use it is now 
located at La Praz which gives an annual 
output of 4,000 tons. At Kortfors, 
Sweden, and at Remscheid, in Germany, 
have been erected electric furnace plants 
for iron or stecl production, and the Saut 
Du Tarn plant in France will soon be in 
operation. 

Electro-chemical have not 
been behindhand. Among these we may 
mention the Birkeland and Eyde are fur- 


processes 


nace method for obtaining nitrogen or 
nitrous product from the air, and the most 
recent type of furnace uses a 500-kilowatt 
are for this purpose. A new process has 
come out in Germany for the production 
of tetrachloride of carbon, consisting in 
acting by the electric arc on a mixture of 
coke, sand and salt, when the gas is given 
off and is condensed to a liquid. This 
body is used in the manufacture of phos- 
phoric acid. There are now a number of 
carbide works in operation in France and 
Germany. In Italy the manufacture of 
carbide is on the increase, and soda is 
another product which is now turned out 
in large quantities. At Barcena, in the 
north of Spain, a large hydroelectric plant 
is erected for the electrolytic soda process. 
with a total capacity of 1,500 horse-power. 

As to the progress of are and incandes- 
cent lighting during the recent period, we 
find that while the use of the standard 
types has been on the increase in the 
principal cities of the Continent, there 
is nothing of special interest to report in 
this direction, except that the improve- 
ments which are made in the burners of 
the Welshach type give a serious competi- 
tion to the incandescent lamp, especially 
in countries like France, Italy and Spain, 
where coal is dear, and the public is 
quick to appreciate any economy in the 
already high price of current coming from 
steam plants. It is expected that the new 
metallic filaments will be a great step in 
advance in this direction. Most of the 
work upon these is done in Germany, but 
at present the tantalum lamps are intro- 
duced upon the market in France, and 
their Jow consumption, about one watt per 
candle, will no doubt lead to their adop- 
tion before long. The mercury-vapor 
lamp is also making its appearance for 
private lighting. It attracted a great deal 
of attention at the Paris automobile show, 
where there were a number of Jamps 
placed in the centre of the great dome and 
elsewhere, and, added to the 80.000 incan- 
descent lampe of the building, gave a good 
effect. 

In the field of radio-telegraphy we find 
that a great advance has heen made dur- 
ing the past vear, especially in Germany 
and France. The Telefunken Gessel- 
schaft, of Berlin, is bringing out improved 
apparatus, and has now erected some of 
the most important stations on the Con- 
tinent. One of these is located, as will 
he remembered, at Nauen, near Berlin, 
and consists of a metallic tower some 350 
feet high, with a set of wires running 
down to the ground. Tt can operate at 
present as far as 1,500 miles, and sends 


The 


messages itoovessels_on (the Atlantic. 
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Norddeich station, in the north of Ger- 
many, has been very successful in send- 
ing signals to vessels in the North Sea, 
and can operate for 1,200 miles, but soon 
expects to increase the distance. In 
France a station has been in operation for 
some time upon the Eiffel Tower, and 
from here messages are sent to the eastern 
frontier towns and also to the Mediter- 
ranean coast. Professor Branly’s system 
is in use by the Popp-Branly company. 
As the government controls the operations 
in France, private companies have but 
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little advantage here, so that they 
are obliged to seek other fields. For in- 


stance, this company has been successful 
in Roumania, where it secured the govern- 
ment contract for erecting the large Cos- 
tanza post and fitting out some of the war 
vessels, The Thomson-Houston company 
has lately taken up the manufacture of 
apparatus, and has erected several posts 
in Germany and Italy. One of the most 
recent posis in Switzerland is established 
en the high point of the Righi-Scheidegg, 
and communicates with the neighboring 
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plants. On the Austrian coast, at Fiume, 
is erected a station on the Hallos system 
for signalling to vessels or to the islands. 
The Berlin conference has been one of the 
leading events of the year in radio-tele- 
graphy, but the different nations repre- 
sented had some difficulty in coming to 
any kind of a satisfactory agreement. In 
West Africa a system of military signal- 
ling is in use in which the wires are sus- 
pended from small balloons, and messages 
can now be sent for 270 miles or more. 
Train signalling is being tried on the 
Bavarian railroads, with some success. 


Electrical Patents in 1906. 


HE patent situation during the past 
year has, to state it briefly, gone 
from bad to worse. In considering 

this statement, however, the distinction 
between “inventions” and “patents” must 
be kept clearly in mind, for never before 
in the history of this country, nor for that 
matter in the history of the world, has 
there been such a wealtH of inventive 
genius displayed, such wonderful acmeve- 
ments and so many apparently insur- 
mountable obstacles overcome. And it is 
this same wonderful development in the 
world of invention that is partly the cause 
of the present condition in the patent 
situation. 

To completely comprehend this, it is 
necessary to look into the history of 
patent grants. Originally they were merc- 
ly. matters of royal favor, and, for ex- 


ample, in England, up to within a short 


time, any one applying was granted a 
patent without an examination as to 
whether or not the invention was old. 
It will be evident that such practice was 
no particular incentive to inventors, for 
“4 wealthy manufacturer could readily 
maake application and secure a patent on 
„Rra rAtorious invention already patented 
phyesaryg,poor inventor, and, through the 
latter’s inability to protect his rights be- 
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By E. G. Siggers. 


granted. Thus the government to a cer- 

tain extent is hack of the patent, though, 
of course, if it can be shown that the inven- 
tion covered thereby is old, the patent is in- 
valid. This is the American practice, and is 
being adopted with some modifications by 
all the leading nations of the world. It 
is a practice that has established this coun- 
trv as the leader in all lines of mechanical 
activity, and is undoubtedly responsible, 
to a great extent, for the material wealth 
with which we are blessed. 

As a result, the patent-granting branch 
of the government has grown from a be- 
ginning wherein the president and cabinet 
personally passed on the merits of each 
invention to a bureau of considerable mag- 
nitude presided over by a commissioner of 
patents and a corps of examiners, clerks 
and assistants. But this growth has en- 
tirely failed to keep pace with the rapid 
advance in the number of inventions, and 
as a consequence there is a vast accumu- 
lation of work, a lack of force to do it, 
and cramped and inadequate quarters, so 
that conditions in the Patent Office have 
become intolerable. Every year adds 
thousands of patents, foreign and do- 
mestic, thousands of pamphlets, catalogues 
and literature concerning disclosures of de- 
vices not patented. These should all be 
digested, classified and examined before 
patents are granted ; for it makes no dif- 
ference where an anticipation is found— 
if an invention is not new, a patent should 
not be granted thereon. Under present 
conditions, therefore, a complete examina- 
tion is impossible, and even making ex- 
aminations as best the examiners can, the 
Patent Office is months behind in its 
aWork,, The result is that the prima facie 
validitv of patents must constantly and 
hecessar jiy be be sinking to a lower and lower 

wilh a corresponding deerease in 
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ventors are becoming discouraged, because 
of their inability to secure, within a rea- 
sonable time, the protection to which they 
are entitled under the law. 

Another and very fruitful source of em- 
barrassment to the Patent Office is its 
inability to obtain and retain competent 
assistants in the examining corps. The 
salaries vary from $1,200 to $1,800. 
Young men, college graduates usually, 
pass the required examination, and are 
appointed. They come in, absolutely ig- 
norant of the first principles of patents, 
patent law or patent practice. Their 
knowledge, in so far as the work in the 
Patent Office is concerned, is practically 
nil. It requires several years to become 
experts in these matters, and become ac- 
quainted with the particular classes of in- 
vention which they are called upon to con- 
sider. This latter fact will be self-evident 
to any on» having the most superficial 
knowledge of any involved art, as for in- 
stance, telephony, telegraphy, electric 
lighting ‘nm all its phases, or electrical 
generation, distribution and motive power. 
It requires as much time to become con- 
versant with patent practice and patent 
law. The majority of these young men, 
however, have a comfortable income for 
their present needs, are learning patent 
matters and patent law in the daytime 
while at the office, and occupy their even- 
ings with the study of law, for Washing- 
ton is well equipped in this respect, inas- 
much as a number of law schools have 
evening sessions for the benefit of depart- 
mental employés. Fn three or four years 
these examiners become graduates in law, 
and having obtained sufficient knowledge 
in a particular art, hesides having become 
more or less proficient in patent law, they 
resign, and become associated with or em- 
ploved by patent attorneys, manufacturing 
corporations or the like» where the] com- 


January 12, 1907 


pensation is greater and the prospects 
brighter. ‘Fhe Patent Office then has to 
break in new and totally unskilled assist- 
ants in their places, resulting in still more 
confusion and greater arrearage. Thus 
the Patent Office is being employed to a 
great extent ag a school, for which the pub- 
lic pays and for which it suffers. As in- 
stances of this, the personnel of one of 
the electrical divisions of the Patent Office 
has completely changed twice, with the ex- 
ception of the principal, within the last 
four years, and in another electrical divi- 
sion there has been a resignation on an 
average of every two montlis for over a 
year. Moreover, there is a constant press- 
ure for positions in these electrical divi- 
sions because of the chances for advan- 
tageous offers outside the office. 

The fault, or rather the remedy, for 
these deplorable conditions unquestionably 
lies with Congress, which has heretofore 
been anything but liberal in its treatment 
of the Patent Office. While hundreds of 
millions are being spent on agriculture, on 
the army and on the navy, which bring in 
absolutely nothing from a material stand- 
point, the Patent Office, the only self-sus- 
taining government institution in the 
country, is given barely enough respect to 
keep it in existence, and is compelled to 
turn into the treasury every year what- 
ever surplus it may have over its expendi- 
tures, which surplus usually amounts to 
about $250,000. That this is not just 
will be evident to any one. The bureau 
of the government that has brought wealth 
and prosperity to this country should not 
thus be set aside. Nor can it be argued 
that the hundreds of millions are given 
and spent by the department of ag- 
riculture and the army and navy be- 
cause of their greater importance as in- 
struments in the production of such 
wealth and prosperity, for the answer to 
such a statement is that without the 
American inventor the country’s crops 
could never be raised and handled, its 
natural resources could not have been de- 


veloped, nor could we have had the mod- 
ern equipments of our army and navy in 
all their multitudinous details. It has 
been suggested that this glaring discrep- 
ancy in treatment is due to the fact that 
the Patent Office, in its very nature, is 
placed outside the pale of political activ- 
ity; but whatever may be the real reason, 
it is clear that, for the welfare of the 
country, an office should be provided that 
is sufficient for all the needs, that a com- 
petent and adequate force should be em- 
ployed to handle the work and that sal- 
aries should be paid which would insure 
the employment and retention of experts 
in the various lines of invention and in 
patent law and practice. 
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The Automatic Electric 
Company. 

The Automatic Electrice Company has 
enjoyed the busiest and most prosperous 
year of its existence. At present there are 
nearly $7,000,000 worth of orders on hand 
to be filled. These include some large 
plants, Denver, Omaha, San Francisco 
anl Chicago being among the number. 


So enormous has been the growth of the 
business that the factory has been more 
than doubled in size and trebled in capac- 
ity. The new addition will be available 
shortly, and the enlargement will enable 
the company to cope with the constantly 
increasing demands for automatic equip- 
ment. 

During the past vear the Automatic 
Electrie Company issued and sold the last 
$1,000,000 of its $5,000,000 capital stock, 
to provide additional working capital for 
its increased business. 

Perhaps the most important contract 
which the company will handle this com- 
ing year will be for the 100,000 line ex- 
change to be built in Chicago by the In- 
dependent Telephone Company, of 
Chicago, a $10,000,000 corporation, which 
has been formed by some of the leading 
financiers in the independent movement. 
This company has taken over the tele- 
phone rights of the Illinois Tunnel Com- 
pany, the growth of whose automatic 
plant, serving the loop district only, has 
been retarded by reason of the fact that 
the latter company has devote l its entire 
capital and energy to the completion and 
perfection of its tunnel system for freight 
and mail service. The new independent 
telephone company for Chicago is an as- 
sured fact, and within a few years the 
eity will be fully equipped for automatic 
telephone service. 

In line with the new independent com- 
pany's advent into Chicago are the ar- 
rangements for the entrance of the In- 
dependent toll lines. The South Bend 
Iome Telephone Company, of South 
Bend, Ind., has been purchased by a com- 
pany of independents, who will make that 
city the clearing point for the independ- 
ent toll line business of that half of the 
United States lying east of that meridian. 
Similar arrangements will be made for 
the western and northern territory, and 
the completion of the work laid out 
will mark a great advance in the inde- 
pendent movement, both local and long 
distance. 

The greatest development of the auto- 
matic business the past vear has been on 
the Pacifie Coast, where the svstem has 
been adopted by practically every city of 
importance from San Diego, on the south- 
ern end of California, to Bellingham, 
Wash., on Puget Sound. and a stone's throw 
from the Canadian boundary. Contracts 
have been made during the past vear for 
automatic plants at San Francisco and 
Oakland in California (as well as large 
additions to the Los Angeles automatic 
system), at Portland, Oregon, and at Spo- 
kane, Tacoma, Bellingham and Walla 
Walla, Wash. 


The Yale & Towne Plan of 
Raising Wages. 

Henry R. Towne, president of the Yale 
& Towne Manufacturing Company, Stam- 
ford, Ct., at a meeting of its superintend- 
ents and foremen held recently, made an- 
nouncement of an increase of wages and 
piece-rates of its 3,000 employés which is 
of much interest. 

Each individual rate will be reviewed, 
and, where necessary, adjusted, due al- 
lowance being made for advances which 
have already occurred since December 1, 
1905. The latter aggregate about $45,- 
000 per annum, and those now proposed 
will aggregate approximately $75,000, 
making a grand total of $120,000 per an- 
num to be distributed among the employés 
by changes in day-rates and piece-rates. 


This action is voluntary on the part of 
the company, and is intended to recognize 
the industrial conditions now prevailing. 
The company aims always to pay rates 
which are at least as high as those general- 
ly current for each class of labor, skilled 
and unskilled, and believes that its liberal 
policy in these respects is appreciated and 
will result in increased etliciency, and, 
therefore, in better economy. It proposes 
to ascertain in this way if the policy thus 
indicated constitutes “good business.” 


—_— — +@—__--— 
International Exposition of 
Safety Devices. 

Space is now being assigned for the ex- 
hibits of the first international exposition 
of safety devices, to be held at the Ameri- 
can Museum of Natural History, New 
York city, from January 29 to February 
12, 1907. The exhibits will include 
safety devices for wood and metal-working 
machinery, stamping, grinding and polish- 
ing machines, safeguards for boilers, ele- 
vators, windlasses, cranes and hoisting ma- 
chinery, textile and building trades, safety 
lamps and explosives, quarrying and agri- 
culture, chemical industries, safety from 
fire, railway and trolley safety. 

The director of the exposition is W. 
H. Tolman, 287 Fourth avenue, New York 
city. 

ieee 


Central Station Accounting. 


The subject of central station account- 
ing is being actively taken up by the Na- 
tional Electric Light Association, and a 
committee has been appointed by Presi- 
dent Wilhams to report at the 1907 con- 
vention of the association. The members 
of this committee are If. M. Edwards, 
New York Edison Company, chairman; 
A. S. Knight, Boston Edison Company ; 
G. W. Curran, United Gas Improvement 
Company, Philadelphia; C. N. Jelliffe, 
American Light and ‘Traction Company, 
New York, and Paul Redones, of Henry 
L. Doherty, & Company, 
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The Electrically Driven Marine 
Dredge Thor. 

A description is given here by W. Miners 
of the German marine dredge Thor, the 
machinery of which is driven by electric 
motors. The dredge will remove hourly 
220 cubic yards of material from a depth 
of twenty-five feet. It has a speed of 
about seven miles an hour and is about 
150 feet in length. The machinery con- 
sists of two fire-tube boilers furnishing 


steam to two marine engines which may: 


be used either for driving the vessel’s pro- 
peller or for two centrifugal pumps. 
These engines are rated at 175 horse- 
power each. There is a third steam en- 
gine rated at 220 horse-power, 350 revo- 
lutions per minute, driving directly on 


one side an eighty-two-kilowatt, direct- 


current dynamo with a voltage ranging 
from ten to 110; and on the other side a 
forty-six-kilowatt dynamo for 110 volts. 
A fourth machine, rated at twenty-five 
horse-power, 500 revolutions per minute, 
drives a  twelve-and-one-half-kilowatt, 
120-volt generator. This machine is in- 
tended primarily for lighting, the other 
two being used for operating the various 
motors on the vessel. There is a common 
condenser for all four engines. The three 
generators are all four-pole machines and 


were furnished by the Schuckert Company. - 


All of the apparatus on the vessel is driven 
by electric motors. This includes cap- 
stans of various types, jib cranes, as well 
as the dredging machinery itself. Power 
is supplied to the motors from independ- 
ent switchboards, there being one switch- 
board for each generator; but arrange- 
ments are provided for cutting all of the 
generators in parallel if desired. The 
dredge is of the chain-bucket type, and is 
driven by a 100-horse-power motor. The 
speed of the former is controlled by vary- 
ing the voltage applied to the armature, 
the generator for this purpose being sep- 
arately excited. The controlling appara- 
tus for steering the vessel and for operat- 
ing the dredge is placed in the pilot-house, 
where it is under the control of one per- 
son. In this way the number of attend- 
ants required to work the vessel is reduced 
to a minimum.—T'ranslated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), December 20. 


Radiotelegraphy on the Telefunken 
System. 

In this series of articles a general de- 
scription of the Telefunken system of 
radiotelegraphy is being given. The pres- 
ent section describes different types of an- 
tennæ employed and the sending appara- 
tus. The antenna is arranged in various 
ways, one being in fan form, a number 
of nearly vertical wires being suspended 
from a cable held between two masts. At 
the bottom they are brought together and 
carried into the house. Another type of 
antenna consists of a number of hori- 
zontal wires suspended between yards on 
masts, vertical wires being carried down 
from the centre of the other wires. The 
third type consists of a numbér of loops 
of wire attached at the top and bottom 
of amast. Other wires fastened to the 
centre of these wires draw them out from 
the mast, so that the whole arrangement 
resembles the frame of an umbrella par- 
tially opened. Fan antenne, or the type 
first described, are considered suitable for 
the emission of waves of short length. 
The umbrella is suitable for portable mili- 
tary stations. The capacity of this an- 
tenna may be increased by making the 
angle of the umbrella more obtuse, so that 
the whole system, acting together with the 
earth, forms a condenser. This arrange- 
ment gives longer waves than the fan type. 
The T type of antenna referred to above 
is intended for ship installations. The 
capacity is concentrated in the horizontal 
system of wires. Although it is desirable 
in all of these antennz to secure a good 
earth connection, this is frequently in- 
compatible with strong, firm mechanical 
foundations. This is particularly true in 
the aerials if the towers are of great 
height; hence it becomes customary to 
insulate the antenna and connect its lower 
terminals to what is called the counter- 
capacity—a system of insulated wires 
spread upon the ground and buried in it. 
This counter-capacity forms the upper 
half of the condenser, the lower half of 
which is supposed to be the earth at the 
depth to which the ground water reaches. 
This system of earthing has been used 
with the idea of decreasing the resistance 
of the ground near the mast. In this sys- 
tem the receivers are loosely coupled, as 
a rule, because this facilitates exact tu- 


ning. Small stations with but one attend- 


ant are fitted with a telephone in combina- 
tion with an electrolytic cell, a coherer 
and a Morse writer. In large stations 
both of these receivers are coupled in series 
for combined or separate use. It is said 
that the wave-length of foreign stations 
can easily be ascertained within three per 
cent by the Telefunken receiving appara- 
tus, and that the system can easily change 
its wave-length within a range of from 
600 to 3,000 feet without much detriment 
to the intensity of the signals. If a dis- 
turbing station be near the station with 
which communication is desired and the 
waves are equally powerful,-a difference 
in wave-length of from four to five per 
cent must be resorted to to secure selectiv- 
ity.—A bstracted from Engineering (Lon- 
don), December 21. 
$ 
Trials on Suction Gas Plants. 

A series of tests was carried out recently 
by Captain H. R. Sankey for the Royal 
Agricultural Society, of England, at the 
Darby meeting of the society in 1906. A 
review of this work is given here. He was 
assisted by Professor W. E. Dalby. The 
object of the trials was to determine, so 
far as a series of tests extending over one 
week would permit, whether suction gas 
can be relied on for agricultural work 
day in and day out, with the same degree 
of freedom from breakdowns as a steam 
engine, and with the same amount of at- 
tendance as is required by an oil engine. 
Satisfactory answers to these questions 
would prove the suitability of such plants 
for agricultural purposes, as there is no 
doubt of the improvement in fuel econ- 
omy as compared with either the steam 
or oil engines of the same power. The 
size of the plant fixed upon for the trial 
was from fifteen to twenty brake-horse- 
power, which is suitable for threshing and 
other agricultural work. The points to 
which special attention was directed were 
attendance necessary, general design, in- 
cluding facility for cleaning and space 
occupied, regularity of working, fuel 
consumption, water consumption, price, 
relative proportions of gas producer 
and engine, and the volume swept by 
the piston relative to the brake-horse- 
power. A number of plants were tested, 
and of these three _ were selected as 
being the best., Figures;for the) perform- ` 
ance of these three are givencin tabular 
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form. A point also investigated was the 
risk of poisoning from the carbon mon- 
oxide produced in the producers. There 
is thought to be but little risk from this 
cause, since the pressure in the producer 
when the engine is at work is below that 
of the atmosphere, so that there is no 
chance for leakage. When starting, how- 
ever, the pressure within the producer may 
he slightly above the atmosphere, particu- 
larly when a blower is used for bringing 
up the fire. For this reason the producer 
should be furnished with an outlet pipe 
carried through the roof of the building. 
When this is done there is little risk of 
poisoning. In the care of the produccr 
the principal thing is to keep the fire fresh 
and clean. The following fuel and water 
consumption may be expected when work- 
ing continuously: With anthracite coal 
at full load, 1.1 pounds per brake-horse- 
»ower-hour, including the fuel needed for 
starting and for banking during the night; 
ut half load, 1.6 pounds per brake-horse- 
power-hour, including the fuel for start- 
ing and banking. The water required is 
one gallon per brake-horse-power-hour at 
full load, and three-quarters of a gallon 
at half load. Using coke as the fuel, the 
consumption is 1.3 pounds per brake- 
horse-power-hour, including the fuel 
needed for starting, and the water re- 
quired is one and one-half gallons. The 
following deductions are made from the 
trials: Assuming a twenty-brake-horse- 
power plant to start on Monday morning 
with an empty producer, and run ten 
hours per day on full load for a week, 
banking the fires at night, the consump- 
ton of anthracite pea coal would be 
one-half ton per week and about three- 
eighths of a ton if the average load is one- 
half full load. The coke consumption is 
about twenty per cent more. From 2,000 
to 3,000 gallons of water per week are re- 
quired for a plant of this size. This is for 
cooling and for the scrubber. Of the 
plants tested, nearly all were governed by 
the “hit-and-miss” principle. From the 
trials it is concluded that there can be no 
reasonable doubt that with due care any 
of the suction gas-producer plants which 
were submitted for the trials will be satis- 
factory. Although less manual labor is 
required than in the case of a steam en- 
gine, more intelligent care is necessary 
to insure the production of gas of good 
quality. The attendance is less than will 
be necessary for a steam engine and boiler, 
and is not sensibly greater than what is 
needed by an oil engine of the same power. 
The duration of the trials is thought to be 
insufficient to warrant a definite opinion 
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regarding the reliability of the different 
producers. One of the plants tested had 
been in continuous operation for three 
months, and upon examination the pro- 
ducer was found to be clean and almost 
free from clinker.—Abstracted from the 
Engineering Times (London), December 
”) - 
20. és 


Electrical Haulage on the Canal 
D’Aire et de la Deule at 
Douai, France. 

One of the most extensive applications 
of electricity to hauling barges along a 
canal has been made near Douai, France, 
on the canals maintained by the French 
government. This system of canals has 
an average width of sixty-three feet and 
a depth of seven and one-half. The 
barges are sixteen feet wide, 117 feet 
long and carry a load of 290 tons with a 
draught of five feet ten inches. The ratio 
of barge section to canal section 1s un- 
usually high. On account of this the 
tractive effort per ton required to attain 
a certain speed is greater, amounting in 
this case to three pounds per ton at a 
speed of 1.9 miles per hour. This speed 
is the maximum at which loaded barges 
are permitted to travel on the canal. The 
actual length of canal which has been 
equipped with electric haulage is thirty- 
five miles. Part of this has been in opera- 
tion since 1897. On this the Denéfle tri- 
cycle is still in use. Although the elec- 
tric haulage company has not a monopoly 
of the haulage on the canals, ninety per 
cent of the traffic is moved in this way. 
Occasionally horses are seen or steam 
tugs. The tricycle used on part of the 
canal weighs two and one-half tons, and 
has an efliciency of only forty-two per 
cent. On the sections of the canal where 
this is used the tow-path is in exceedingly 
bad condition, so that upsets of the tri- 
cycle are not unusual. Within the last 
year a considerable length of tow-path has 
been equipped with a light railway track, 
on which locomotives run, taking the place 
of the tricycles. In this way a consider- 
able economy in power has been effected, 
as that required to haul the tractor alone 
is less than two kilowatts, and that taken 
by the tricycle is thirteen. The locomotive 
is simply and cheaply constructed. It is 
carried on two axles, the body being made 
of iron. Each axle is driven by a twenty- 
horse-power motor through double-reduc- 
tion spur gearing. The distance between 
centres is five feet seven inches. The 
wheels are: twenty-seven and one-half 
inches in diameter. The cabin is situated 
in the centre of the locomotive, where con- 
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trol of the ordinary series-parallel type is 
placed. The starting resistance, as well 
as the supplementary switches for lighting 
circuits, etc., are also placed within the 
cab. No effort has been made to build 
a light tractor, and to increase the adhesion 
a large iron weight has been built into 
the floor of the cab. The normal running 
position of the controller is with the two 
motors in series. This takes about. twenty 
amperes at a supply pressure of 500 volts. 
The motors thus run normally at about 
one-quarter of their rating, but this load 
is continuous. The parallel position of 
the controllers is used only when the loco- 
motive is not hauling a barge. The loco- 
motive is run in either direction, and as 
there is but a single track, they exchange 
barges and reverse their direction of travel 
when they meet. The tow ropes are fixed 
to the cab about five feet above the rail, 
no special towing mast being employed. 
Current is collected by means of a trolley 
attached to a flexible cable. This is the 
arrangement which is used for the tri- 
cycles, and has been adopted for the loco- 
motives, as it does not necessitate any 
change in the line. The return circuit 
is through the rails, which are bonded, 
and through the canal, which is said to 
give a much better path. The barges are 
fitted with towing masts about thirty feet 
high, which can be raised or lowered to 
enable them to pass when they meet. 
Power is supplied from four small gen- 
erating stations, each feeding a section 
about nine miles in length. Power is used 
along the canal for operating the capstans 
which haul the barges through the locks. 
The locks themselves are operated hy- 
draulically. The arrangement of four 
small generating stations does not con- 
duce to economy, and it is planned to re- 
place these by one large station where 
three-phase current will be produced at 
26,000 volts and supphed to motor-gener- 
ators at the substations. The cost of equip- 
ment was not great, being about $6,000 per 
mile, that of the locomotives being $1,600. 
To prevent the locomotives from being 
tipped into the canal, as happened occa- 
sionally with the tricycles, the rail next 
to the canal is 1.6 inches higher than the 
other.—Abstracted from the Electrician 
(London), December 21. 
—_—__<@———____ 
Reception by the Dayton 
Lighting Company. 

The Davton Lighting Company, of 
Dayton, Ohio, is one of the most progress- 
ive central stations in the country. 
Under the management of F. M. Tait 
many improvements and enlargements in 
its station and offices have been made. 
The company believes in publicity, and on 
the afternoon and evening of Saturday, 
January 5, received the citizens of the 
town at its Mast Fourtl’ Street Station. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Manndecs are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Follow-up Advertising for 
Central Stations. 

The basic underlying principle of fol- 
low-up advertising is “stick-to-itiveness.” 

And, pray, why not? 

The fundamental idea is based on the 
fact that the entire list to which such ad- 
vertising is directed is composed of pos- 
sible prospects, to a man. 

Even customers—nay, particularly cus- 
tomers ! 


An opén flame Consumes as much 
Oxygen as four adult pair of lungs 
— So —————~— >>> L—_—====== 


E“ THU Ligtt emib oo fumei oF oda 

lev queece light for livtng too 
The fact ob bent 

sil opon Pame beht 


EXAMPLES OF CURRENT FoLLow-Up 
LITERATURE. 


So long as this be true, it would be 
rank folly to weaken, or let up, until such 
time as every last name in the list is 
placed on the debit side of the ledger, or 
it is proven that the name is hopelessly 
infertile. 

And that is a hard thing to prove, be- 
cause a prospect who turns a deaf ear to 
your appeals, month after month, for a 
whole year, may take heed and become a 
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valued customer some time during the 
next year, provided he is solicited regu- 
larly and persistently. 

In a breath, the advocate of the follow- 
up system of advertising works on the 
supposition that every name on his list is 
a “live one.” 

The right word, the right sentence, the 
right argument is needed to win these 
people. 

And, furthermore, the right word for 
some is the wrong word for others. 

Human nature is diversified. 

Different people have different tastes. 

The same arguments will not appeal to 
all alike. 

Therefore, the necessity of formulating 
and conducting a follow-up system, cover- 
ing an extended period of time, in order 
to give the opportunity for all sorts of 
arguments, in all sorts of styles, to appeal 
to all sorts of natures, at all sorts of mo- 
ments, until we happen to strike just the 
psychological moment for each person. 

While the follow-up plan is well fitted 
to go out and discover new and direct 
business of itself, it should perfectly aim 
to work hand in hand with your well- 
drilled solicitors and the local daily news- 
papers. 

A proper follow-up does not consist of 
a succession of rambling, disjointed ap- 
peals, sent out spasmodically, or whenever 
you happen to have the time to attend to 
the matter. 

As before hinted, the daily newspapers 
should be brought into commission. 

It will not only tend toward a friendly 
attitude on the part of the press, but will 
pave the way for a favorable reception of 
your follow-up. 

The good-will of the newspapers and 
the daily intimacy of their readers with 
your advertisements in these newspapers 
will go a long way toward securing favor- 
able consideration, and, in this way, your 
follow-up will gain an unbiassed, fair re- 
ception, where otherwise, without the aid 
of the daily papers, it might be required 
to do the double work of first destroying 
certain prejudices, and then convincing 
the public. . 

The wisest plan is to prepare the follow- 
up system beforehand, “in a bunch,” as it 
were, and always with a careful regard to 


local conditions, such as the attitude of 
the press and the public, the classes of 
business or people you have to do with, 
the system of light or power prevailing in 
your city, ete., ete. 

It is really in the planning that the 
follow-up succeeds or fails. 

After the proper planning, all that re- 
mains to worry about is to see that the 
advertising is mailed out regularly and for 
a sufficiently long period, and that a sys- 
tem of checking resultant enquiries (cor- 
respondence, telephone or personal) is in- 
augurated, whereby all such enquiries are 
consigned to the care of the proper solici- 
tors for them to nurse and make the 
most of. 

Too much stress can not be laid on the 
importance of keeping solicitors alert and 
fervidly interested in the enquiries re- 
ceived. 

So long as the primary object of the fol- 
low-up is to blaze the way for the personal 
work of the solicitors, their interest should 
be kept at white heat, for every enquiry 
comes, logically, from a prospect who has 
been aroused by the preceding advertising, 
and who is half convinced before he writes 
in. 

But after all is said and done, it mostly 
depends on the character of the follow-up 
—its plan, its arguments, its regularity, 
its persistency. 

If you make your arguments strong 
enough, often enough, reasonable enough, 
the business will come, because no set of 
people can forever hold out against the 
hard truth, driven home regularly, forcibly 
and persistently. 


Under this heading we shall, from week to 
week. present to our readers a little series of 
inspirational aphorisms (original, aboriginal and 
selected), which will, we believe, prove stimu- 
lating and suggestive to those who are interested 
directly or indirectly in the sale of central sta- 
tion current. 


The solicitor who owes $50 for roses 
needs a guardian more than a job. 


“Don’t, be .with the, company on pay- 
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dav, and against it all the rest of the 
week.” 


“Human knowledge is very short, and 
dont reach but a little ways, and even 
that ways is twilite; but faith lengthens 
out the road, and makes it light, so that 
we can see tew read the letterings on the 
mile stuns.” 


Have faith in electricity. 


Be true to your faith and you'll be gen- 
erously rewarded. 


Truth handled with skill will accomplish 
more than falsehood. 


Never misrepresent. 


Interest. your prospective customer in 
electricity, even if he says he won’t buy. 


Never pile up troubles for yourself. 


The best way is usually the casiest. 


Under this general heading we shall present 
to our readers a series of bright. stimulating 
talks to solicitors, which, we believe. will prove 
valuable to managers of new-business depart- 
ments in suggesting points which they can 

rofitably bring out in their occasional meet- 
be): with the company’s representatives. 

e shall gratefully accept contributions and 
suggestions from any of our readers. 


Well, boys—here we are again! 

I was proud of you last week. 

There was a bunch of nice work done, 
and we closed several good things. 

Now, I want another week just like 
that. 

I mean the same kind of spirit, the same 
“get-there” feeling in the atmosphere. 

Give me a crew of fellows like you feel- 
ing that way and I don’t give a rap about 
the results. 

They’ll take care of themselves. 

There’s one thing, though, that I want 
to kill the germ of right on the start. 

I want you to eliminate this “Great I 
Am” talk that I’ve heard one or two of you 
doing. 

It doesn’t go worth a cent, gentlemen— 
it’s rotten. 

And I know you're sensible enough to 
see the point. 

No one is more pleased than I am to 
hear of any of you landing business, but 
I fail to see why you should be so unbear- 
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ably conceited about it when you do get 
a contract ! 

Why !—what else are vou here for? 

What would the company be paving you 
a salary for if vou didn’t occasionally walk 
in with some new business? 

It isn’t an occasion for a brass band 
and a reception every time a little contract 
is grabbed off! 

It’s just a part of the necessary opera- 
tion of this company. 

It’s all in the day’s work. 

What would you think if, every time 
our bookkeeper added up a column of fig- 
ures, he ran all over the place showing the 
result to everybody ? 

What would you think if our engineer 
down at the power-house came over here 
every day and made a big fuss because 
they'd kept his machinery running? 

You'd say they were all going crazy. 

Now, its every bit as silly for you 
fellows to come lording it over everybody 
and pushing everybody off the sidewalk 
each time you get somebody’s signature 
on the dotted line for some current supply. 

For heaven’s sake, let’s cut this thing 
out. 

Remember we’re all working for the 
company. 

We're the company. 

Not Smith, Jones or McTavish, but the 


company. 

And, when we land a contract, it’s sim- 
ply a case of company’s business done, 
and not an occasion for personal hurrah! 

Are you on? 


It will be our endeavor, from week to week, to 
present in this department brief uctices of 
activities among the central stations. as gath- 
ered from men who are in the tieid and, conse- 
quently, in close touch with the progress of the 
new busipess idea and its neceptance by central- 
station managers, Contributions to this de- 
partment are solicited. and will be received with 
much appreciation by the editor, 

If vou are doing something a little better than 
or ditferent from the other fellows, and think it 
would make interesting reading to ELECTRICAL 
Review readers. sendin your schemes and plans. 
Thev will be gladly received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


There are many larger towns in the 
United States than Stafford, Kan., and 
there are many of these larger towns 
which do not begin to be as progressive 
electrically as this same Stafford, Kan. 

The Larrabee Flour Mills Company, 
which furnishes electricity to the towns- 
people of Stafford, reports an extensive 
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use of current in this little town of about 
1,800 people. 

Nearly all the better class of residences 
are connected up, and they are making 
preparations to go after some of the small- 
er residences, with every prospect of good 
success. One of the effective plans which 
has been adopted by this company for 
encouraging the use of electricity by people 
of small means is through the offer to wire 
dwellings on the installment plan, thus 
bringing the cost within the reach of the 


W.J. HALL, CONTRACT AGENT FOR THE SOUTH 
BEND ELECTRIC COMPANY, SoutH BEND, 
IND., I8 ONE OF THE MosT AQGRESSIVE 
BUsINESs-GKTTERS, AND Has A WELL- 
TRAINED SOLICITING STAFF AT His Com- 
MAND, 


most modest householder. The minimum 
for residence lighting is $1 per month; 
for commercial lighting $1.50 per month. 


The Fremont Yarvan Company, of 
Fremont, Ohio, has recently fitted up a 
large new oflice next door to the principal 
bank. 

The front room and full-size plate-glass 
window are used to display as nice a stock 
of electrical supplies as is to be seen in 
the state. 

President T H. Jungk had placed in 
the window a beautiful Christmas tree 
equipped with an electric lighting outfit, 
making it by far the most showy office 
window in Fremont. 

This Christmas tree remained a part of 
the window adornment all through the 
month of December. 


The Kenosha Gas and Electric Com- 
pany, of Kenosha, Wis., keeps up a full 
display of lights in its show windows all 
night 365 nights in the vear, and directly 
opposite there is an electric theatre sign. 
It goes without saving that the gas and 
electric company keeps one spot well 
lighted. It has the most attractive win- 
dow in the town. 


The Alton.Gas and, Electric Company, 
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of Alton, Ill., has recently contracted for 
a bulletin service to help spread the light 
among prospective as well as actual cus- 
tomers. 


The Danville Street Railway and Light 
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ness-getters in the form of a monthly il- 
lustrated booklet, to be mailed with month- 
ly statements, etc. 


The Toledo, Bowling Green & Southern 
Railway Company, of Findlay, Ohio, has 


The roof of a building in a commanding position (facing down a principal 
street, for Instance) offers to the thoughtful and resourceful new-business manager 
-an excellent opportunity to tackle some wide-awake advertiser on the subject of 
placing an electric sign, spelling the name of his product, at this point of vantage. 


(Company, of Danville, Ill., is conducting 
a service of direct-by-mail advertising for 
husiness-getting. 


The DeKalb-Sycamore Electric Com- 


There are few more aggressive electric 
companies than the Binghamton Light and 


Power Company. This illustration shows 
Its get-down-near-the-people methods empha- 

_ sized not only by a brilliant electric sign out 
over the pavement, but another on the in- 
side of the office—look closely at the half- 
tone and you'll discover it. 


pany, of DeKalb, Ill., is getting in line 
with the live procession. It has recently 
contracted for a quantity of very neat busi- 


recently moved into spacious and elegant 


new offices near the former location. The 
company intends to fit up a display room 
of electrical appliances second to none as 
soon as it gets other parts of the office 
settled. 


The Consolidated Gas and Electric Light 
Company, of Tiffin, Ohio, is putting up a 


. new night sign and otherwise adding to 


the attractions of its electrical display, 
thereby increasing the comfort and conve- 
nience of the public, as well as swelling 
the receipts of the cash drawer. The com- 
pany says it pays to advertise and also 
that a good solicitor to follow up the ad- 
vertisements is the next best thing. 
—____<@<—___- 
Progressive Central Station 
Work at Bennington, Vt. 
Bennington, Vt., is a town of only 5,600 
people, with 9,000 incandescent lamps on 
its circuits. 
candescents, however, are the new “Gem” 
high-efficiency lamps with Holophane re- 
flectors. The management, under J. E. 
Larrabee, president and general manager, 
has not waited for customers to discover 
the advantages of the metallized filament 
lamps, but has gone out of its way to push 
these modern illuminants, in the endeavor 
to give its customers more illumination 


Nearly 2,000 of these in- 
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for the same expenditure of energy. The 
result has been that the standard of illumi- 
nation in the town has been raised, so that 
customers are better satisfied than former- 
ly and at the same time are spending more 
money for electric current for lighting 
purposes. The company has endeavored 
not only to give the customers the new 
types of lamps and reflectors, but is plac- 
ing the units according to the modern 
principles of illuminating engineering. 
This attitude on the part of the company 
is very effective in overcoming the agita- 
tion for municipal ownership, and is also 
enabling the company to compete success- 
fully with gas for lighting, notwithstand- 
ing the fact that first cost of installation 
is, in many cases, somewhat higher. 
— e0 
A New Swedish Electrical 
Combination and lts 
Products. 


A combination of three large electrical 
firms has been formed in Sweden. These 
firms are the Elektriska Aktiebolaget Mag- 
net, Elektriska Aktiebolaget Halmia and 
the Clayton-Unger electrical machine 
works and foundry at Arbra. The oldest 
of these firms is the Halmia company, 
which was established in 1899. At that 
time it carried on the work of contractor 
and engineer, acting as agent for the 
Brown-Boveri company, of Baden. In 
1903 it gave up its agency and took that 
for the Clayton-Unger machinery and ap- 
paratus. The Magnet company was formed 
in 1900 as manufacturer of electrical ap- 
paratus and electrical contractor. This 
company has not been successful, although 
it has a fine modern shop at Ludvika, four 
hours by rail from Stockholm. The manu- 
facture of electrical machinery at Arbra 
anl the mechanical engineering shops of 
the Unger company were begun by A. B. 
Clayton in 1903. Previous to this the 
shops had been devoted entirely to the 
construction of wood-working machinery. 
Since putting out electrical apparatus this 
has acquired a good deal of popularity, 


and within a few months it was found 
necessary to increase the shop to meet the 
incoming orders. A severe strike which 
took place in the fall of 1905 stopped all 
production, but the opportunity was seized 
for doubling and rebuilding the factory. 
The factory makes machines of all types, 
from small direct-current dynamos to large 
high-voltage alternators. It recently 
turned out a 350-kilowatt, single-phase 
rotary converter, one of the largest single- 
phase rotaries ever constructed. By the 
combination ‘all the companies are amal- 
gamated into a strong one. It employs 
1,000 men and puts out about 130,000 
horse-power in machinery yearly.—Elec- 
trical Review, (London), December 21. 


January 12, 1907 


The Cooperative Electrical 
Development Association. 
An important meeting of the Coopera- 

tive Electrical Development Association 

was held at the Hotel Imperial, New York 
citv, on December 13, 1906. This meet- 
ing undertook a review of the work and 
the results accomplished by the association 
during the year just closing. Representa- 
tives of the larger manufacturing com- 
panies, several prominent central stations 
and various organizations connected with 

the electrical industry were present, W. M. 

McFarland, of the Westinghouse Electric 

and Manufacturing Company, acting as 

chairman. J. Robert Crouse presented the 
report for the Cooperative Electrical De- 

velopment Association, and outlined a 

programme covering the work which 

might be undertaken for -the next three 
years. A tentative constitution and by- 
laws was also presented. 

The cooperative idea was conceived 
among the incandescent lamp manufac- 
turers in February, 1905. Their plan, 
however, was a very restricted one com- 
pared with the present plans, inasmuch as 
they contemplated cooperative activities 
with the distributing trade which had for 
their objects solely the increased use of 
incandescent lamps. On May 12, 1905, 
the lamp manufacturers appropriated 
$10,000 to put the initial plans into effect. 
As the plans developed it was seen that 
a broader scheme for cooperating with the 
distributing trade was possible, and this 
scheme was elaborated in a paper pre- 
sented before the National Electric Light 
Association at the Denver meeting in 
June, 1905. The National Electric Light 
Association was interested to the extent 
of appointing a committee of three 
central station managers to cooperate in 
the further development of the work. The 
subject in its broader aspects was pre- 
sented again to the incandescent lamp 
manufacturers on February 7, 1906, 
when it was unanimously endorsed and 
an appropriation of one-fifth of one per 
cent on their entire sales covering a 
period of three years was made. . 

This broadened development led to a 
joint meeting of the manufacturers on 
March 23, 1906, and a cooperative com- 
mittee including most of the manufac- 
turers’ representatives was formed. Dur- 


ing the year an outline of the work and its. 


developments was presented in the form of 
papers read before the various organiza- 
tions connected with the electrical indus- 
try. 

In outlining the work which had been 
done as a part of the scheme of cooperative 
effort during the year, Mr. Crouse stated 
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that there appeared in the technical press 
1,054 columns devoted to the subject of 
getting new business. If capitalized at 
current rates for advertising this would 
amount to $15,700. Concerning expendi- 
tures, these amounted to $28,256.41, with 
an additional expense of $9,280.21 in- 
curred or contracted for. 

Reports received from 934 central sta- 
tions showed that ninety-six stations had 
organized new-business departments dur- 
ing the year, and that 165 had added 
solicitors to their staffs; that 193 had 
begun direct advertising; that 232 had 
begun newspaper advertising; that 195 
had increased their advertising appropria- 
tions; that 165 had opened up display 
rooms, and that 181 had begun the opera- 
tion of their own electric signs. 

Concerning the plans for the future, on 
a basis of three years the activities 
scheduled would incur a total expenditure 
in 1909 of $100,750 for salaries and $267,- 
800 for additional expenses. 

The plans scheduled for 1907 are not 
quite as comprehensive as laid out for 
the three years, as considerable pre- 
liminary work would be done leading up 
to more extended effort. The schedule 
for 1907 would entail an expenditure of 
$19,250 for salaries and $111,300 for 
general expenses. 

The report of the work accomplished 
and the plans for future activities were 
discussed very thoroughly by a number of 
the representatives present. The agree- 
ment was nearly unanimous to the effect 
that the work of the association had 
proved a remarkable stimulus in the sales 
of electrical apparatus; that it had awak- 
ened the central station managers to a 
realization of the possibilities of advanced 
methods of soliciting business, and that 
the able and conscientious work of Mr. 
Crouse should be fostered and given the 
entire sunport of the electrical industry. 
Several of the representatives of the 
larger central stations present endorsed 
the work of development and indicated 
their willingness to contribute their share 
financially toward the carrying out of 
this work. The opinion was very general 
that the scheme could be successful only 
when carried out along lines of great com- 
prehensiveness. The only doubtful factor 
in the situation was the present overloaded 
condition of many of the manufacturers 
and the question as to the proper time to 
indulge in a greater effort to secure more 
business. In other words, it will be some 
time before many of the manufacturers 
can catch up with the orders already 
booked, and the question naturally arises 
whether it is good business to take away 
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from the resources which are needed at 
the present time for the extension of 
facilities, to solicit business which they are 
unable to handle. On the one hand, the 
suggestion was made that the work be 
kept going and plans matured so that at 
a more propitious time a widespread edu- 
cational campaign could be inaugurated. 
On the other hand, it was urged that there 
was no time like the present to inaugu- 
rate the educational campaign, so that 
if there should be a slump ip business 
within the next two or three years the 
educational campaign would be in full 
blast and thus would temper the decline 
and induce a rehabilitation of business 
much sooner. 

The discussion finally erystallized into 
the following resolution: 

“Resolved, That it is the sense of this 
meeting that the commercial programme 
outlined for the Cooperative Electrical 
Development Association for 1907 and 
the future is along sound lines and gives 
good promise of highly profitable returns 
to all concerned. 

“It is the further sense of this meeting 
that immediate steps be taken to perfect 
the organization of the association and to 
prosecute its commercial plans vigorously, 
pursuant to which the chair is requested 
to appoint three committees of five mem- 
bers each, as follows: committee on con- 
stitution and by-laws, committee on mem- 
bership and assessments, committee on 
commercial programme.” 

Mr. McFarland announced the follow- 
Ing committees: 

Constitution and by-laws—E. E. Jack- 
son, of Noble, Jackson & Hubbard; A. 
D. Page, of the General Electric Com- 
pany; Walter Carv, of the Sawyer-Man 
Electrie Company; F. J. Newbury, of the 
John A. Roebling’s Sons Company; W. 
W. Freeman, of the Brooklyn Edison 
Company. 

Membership and assessments—J. S. 
Anthony, of the General Electric Com- 
pany; Walter Cary, of the Sawyer-Man 
Electrie Company; W. W. Freeman, of 
the Brooklyn Edison Company; Charles 
B. Price, of the Pettingell-Andrews Com- 
pany; James R. Strong, of the National 
Electrical Contractors’ Association. 

Commercial programme—F. S. Terry, 
of the National Electric Lamp Company ; 
W. C. Bryant, of the Brvant Electric 
Company; R. S. Hale, of the Boston 
Edison Company; A. L. Doremus, of the 
Crocker-Wheeler Company; E. W. Gill- 
mer, of the Warren Electric and Specialty 
Company; F. Bissell, of the F. Bissell 
Company. 

The discussion continued during the 
afternoon, when it was determined to ad- 
journ until such timezas the committees 
just appointed, were, prepared to submit 
their reports. 
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The Chicago Electrical Show. 


Formal Opening of the Electrical Trades Exposition, January 14, at the Coliseum, Chicago, Hl. 


AST year, before the first week of the 
Electrical Show at Chicago was end- 
ed, so satisfied were many of the ex- 

hibitors with the beneficial results appar- 
ent through bringing their products to 
the attention of those interested in elec- 
trical devices, that contracts were signed 
for space fọr the show which opens in the 
Coliseum on Monday evening, January 
14. In addition to the many prominent 
firms which exhibited in 1906, a number 
of leading manufacturers have taken space 
for this year’s exhibition. larly last 
year the directors of the Chicago Elec- 
trical Trades Exposition Company made 
a wise move in selecting Homer E. Niesz 
as managing director of the enterprise. 
Mr. Niesz has brought to the working out 
of the details of this exposition such an 
experience and understanding of the ele- 
ments of management that apparently the 
electrical interests represented in the or- 
ganization wait only for the opening night 
to witness a success even more gratifying 
than that of last year. 

A liberal policy has been followed in the 
effort to make the exposition attractive 
both to those who come interested in the 
commercial possibilities of electrical de- 
velopments, and the large aggregation of 
visitors who come mainly to be enter- 
tained. The Coliseum will be elaborately 
decorated, and a musical programme will 
be furnished throughout the day and 
evening. 

The show will open on Monday evening, 
January 14, and will run from 10 A. M. 
until 11 P. M. every day but Sunday there- 
after until January 26. Throughout the 
two weeks there will be several special 
days and a number of conventions and 
meetings. On Thursday, January 17, the 
anniversary of the birth of Franklin, 
souvenirs will be distributed. On Janu- 
ary 16, 17 and 18 the convention of the 
Northwestern Electrical Association will 
be held. On Wednesday evening, January 
16, the Sons of Jove will hold a rejuvena- 
tion and initiation of new candidates. 
Monday, January 21, has been designated 
as ‘Telephone Day, and Wednesday Janu- 
ary 23, has been designated as Thomas A. 
Edison Day. Upon each of these days 
souvenirs will be distributed. On Thurs- 
day, January 24, the annual meeting of 
the American Electrical 
sociation will be held, and the Illuminat- 
ing Engineers’ Society, of Chicago, is 
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scheduled to mect on Thursday evening, 
January 17. 

A feature which will appeal to the 
sight-seer is the electrical midway, where 
W. J. Clarke will make many demonstra- 
tions of electrical phenomena. The elec- 
trical spectacle, “The Shipwreck,” will be 
shown by the Aetna Electric Stage Light- 
ing Company, of Chicago, and the “Au- 
rora Borealis,” the work of Edgar Healy, 
a scenic artist of Chicago, will also be 
shown. In addition to this an effort will 
be made to transmit, by means of the 
long-distance circuits of the American 
Telephone and Telegraph Company and 


the Chicago Telephone Company, electric- . 


al music furnished by the Cahill tel- 
harmonium from the central music station 
in New York city. 

The Sons of Jove will exhibit an image 
of Lucifer, built on a solid background 
fourteen feet wide and fifteen feet high, 
and containing approximately 800 lamps 
ranging from four to fifty candle-power. 
By means of an ingenious arrangement 
of flashers constructed by Egbert Reynolds 
Dull, of the Reynolds-Dull Flasher Com- 
pany, Chicago, Lucifer will appear from 
moment to moment translated into a 
dancing skeleton going through a series 
of weird contortions. 

The accompanying diagram, together 
with the following schedule of exhibitors, 
will give a good idea of the extent of the 
exposition and the location of the indi- 
vidual exhibits. The data herewith pre- 
sented have been furnished by the exposi- 
tion management and the manufacturers, 
and are made as complete as was possible 
up to the time of going to press. 


Armour Institute—D-23. Historical ex- 
hibit, plates and drawings by students, text- 
books and laboratory paraphernalia. 

American Steel and Wire Company— 
D-17 and 18. 

American Telephone and Telegraph Com- 
pany—D-19 and 20. Telephone booths, the 
“Theatrephone,” and historical collection. 

Aetna Electric Stage Lighting Company— 
D-8. Spot lamps, strip and border lamps and 
general theatrical appliances. Represented 
by E. T. Erickson, secretary. 

Albert & J. M. Anderson Manufacturing 
Company—H-8. Time switch, switches and 
electric railway line material. Represented 
by Mr. Hincher, of the Chicago office. 

Allis-Chalmers Company—C-5, 6, 7 and 8. 
Seventy-five-horse-power, self-contained, type 
AB alternating-current generator; ten-horse- 
power induction motor-generator set; fif- 
teen-horse-power, high-speed engine generat- 
ing unit; type “K” motors for direct current, 
from one and one-eighth to twenty horse- 
power, and six induction motors from one 
to twenty horse-power; models showing mov- 
able and stationary rings of blading of 
500-kilowatt steam turbine; catalogues, bul- 
letins and advertising matter; illustrations 
and photographs showing principal products. 


Represented by C. A. Tupper, S. R. Kerr, J. 
W. Gardner, C. H. Melvey, C. S. Buell, Ervin 
Dryer, F. L. Webster, J. M. Denniston, E. R. 
Jacobs, D. K. Chadbourne, H. I. Keen, J. C. 
Buckbee, A. W. Catlin, L. St. J. Smith, P. 
C. Van Zandt, George Voigt, and C. H. Howe. 

American Clock Company—H-4. Time-re- 
cording devices; automatic self-winding elec- 
tric wall and mantel clocks and synchroniz- 
ing systems. Represented by H. O. Jackson, 
E. S. Eves, G. F. Randall and H. W. Pidgeon. 

American Electrical Novelty and Manu- 
facturing Company—C-18. Electric portable 
lights, novelties, clocks, dry batteries and 
automobile accessories. Represented by R. 
E. Bain, Chicago manager. 

American Sewer Pipe Company—G-6. 
Single, two, three, four, six and nine-way 
ducts. Represented by W. R. Adams, sales 


‘manager conduit department, and J. M. Mc- 


Clave. 

American Vibrator Company—C-3. Elec- 
trical vibrator. Represented by F. Seymour 
Temple, J. C. Massie and W. S. Heller. 

The Antiseptic Company—A-7. Antiseptic 
telephone mouthpiece. 

Automatic Electric Company—C-19 and 20. 
Complete installation of selector switches 
and automatic telephone connections, and 
combination showing interconnections be- 
tween manual and automatic systems. 

American Telephone Juournal—D-6. Samples 
of the paper and text-books. 

Bidwell Electric Company—D-8. The Bid- 
well cold motor, invented by Benson Bid- 
well; new refrigerating apparatus for hotels 
and markets; an automatic ice-cream freezer. 
Represented by Benson Bidwell and Charles 
F. Bidwell. 

Bigley Telephone Company—I-2. 

Brilliant Electric Company—F-7. ‘“Bril- 
liant,” “Gem” and tantalum lamps, and, for 
the first time, the Brilliant tungsten and the 
new forty-four-watt lamp. This company 
will distribute an attractive souvenir. The 
Brilliant standard tipped and tipless lamps 
will also be shown. Represented by E. J. 
Kulas. 

Bryan-Marsh Company—F-8. In connec- 
tion with this company’s exhibit will be that 
of the engineering department of the Na- 
tional Electric Lamp Association. Here will 
be found tungsten, tantalum, metallized fila- 
ment and other recent improvements in the 
incandescent lamp industry. The engineer- 
ing department has arranged a unique and 
interesting display which will be attractive 
both to the central station operator and the 
layman alike. A device will be installed to 
illustrate the effectiveness of the various 
lamps with regard to color values. Repre- 
sented by E. H. Haughton, general manager; 
George Lockwood, manager of the New York 
office; F. M. Henkel, J. S. Corby, J. L. 
Barnard, F. W. Godfrey; M. L. Spaulding, 
Sam Furst, J. G. Peters, P. R. Slocomb, R. 
D. Cummings, W. R. Collins. L. E. Mason, 
R. M. Cole, E. N. Mullen and W. G. Reid. 

Bryant Zine Company—C-3. 

W. J. Burns—I-7. 

Chicago Lamp and Reflector Company— 
C-17. Art glass goods for illuminating pur- 
poses; electroliers and hanging domes. 
Represented by William Block and Harry 
Block. 

Central Electric Company—D-9. Electrical 
specialties and novelties oof various descrip- 
tions; products of the D. & W. Fuse Com- 
pany and the Columbia Incandescent Lamp 
Company. 

Central Electric Manufacturing Company 
—C-15. 

Chicago Compound Battery 
D-7. 

Chicago Battery Company—B-2 and 3. 

Chicago Pneumatic Tool Company—F-5. 

Chicago Telephone Company—D-11 and 12. 

Chicago) Edison’ Company—F-1, 2x3 and 4. 


Company— 


January 12, 1907 


Commercial Electric Company—F-9, 10, 11 
and 12. 

Frank B. Cook—E-3 and 4. Iron distribut- 
ing frame equipped with various types of 
Cook protectors, pole cable terminals, guy 
clamps, clips and self-welding wire joints. 
Represented by John F. Tompkins, F. A. 
Rader, J. M. Moore, S. C. Harvey, E. M. 
Snow, F. R. Parker and F. W. Pardee. 

Crane Company—C-4. Eight-inch, high- 
pressure, motor-driven ferro-stecel gate valve, 
and twenty-four-inch hydraulically operated 
gate valve provided with electrical control- 
ling device; valve auxiliaries. Represented 
by J. A. Minwegen and W. S. Rogers. 

William P. Crockett Company—E-9. Elec- 
trical specialties, including “Diamond H” 
switches, Bossert boxes, Pittsburg standard 
conduit, Sterling flexible conduit, Dale 
specialties, DeVeau telephones, “Sarco” 
specialties, “Keystone” instruments and en- 
closed fuses. In attendance at this exhibit 
will be Charles Auth, secretary, DeVeau Tele- 
phone Manufacturing Company; T. C. Walsh, 
sales manager, DeVeau Telephone Manufac- 
turing Company. J. F. Patterson, president, 
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Dixon “tin can” will also be shown, giving 
the visitors an idea of how it looks to be 
canned. Represented by Fred R. Brandon 
and B. B. Worley. 

Dossert & Company—C-2. Dossert joints 
and solderless connectors and terminals. 
Represented by H. B. Logan, J. J. Dossert, 
C. A. Flynn and E. A. Dossert. 

Duncan Electric Manufacturing Company 
—F-19. 

Edwards 
1-4, 

Electric Appliance Companyv—E:-8 and 16. 
Nine-foot sample board of “Sangamo” direct 
and alternating-current wattmeters; Packard 
“Gem” high-efficiency lamps, Packard trans- 
formers, “Eaco”? telephones and “Paranite”’ 
rubber-covered wire reels. The Sangamo 
Electric Company, whose exhibit is at this 
booth, will be represented by A. D. Brinker- 
hoff and R. C. Lanphier. 

Electric Rotary Floor Polisher Company 
—J-1. 

Electric Service Supplies Company—F-13. 
Complete line of electric railway and mining 
supplies, Locke porcelain insulators, pro- 


Electric Headlight Company— 
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matic electrically driven house pumps and 
tankless water supply equipments. Repre- 
sented by O. R. Erwin, Henry Erwin, A. C. 
Durdin, Jr., and Morris Weil. 

Eureka Electric Company—E-18. Sample 
line of telephones and switchboard appara- 
tus. Represented by V. H. Messenger, G. 
H. Miller, F. H. Holroyd, V. H. Mehren and 
Mr. McCoy. 

C. A. Everson & Company— D-5. 

Federal Electric Company—E-7. 

Fort Wayne Electric Works—C-13. Series 
alternating are-lighting system, twenty-five- 
light capacity; standard switchboard; type 
S.A regulator and type A transformer; types 
K and W single-phase, multiphase and pre- 
payment wattmeters. In another part of the 
building a 150-kilowatt motor-generator set 
of this company’s make furnishes energy for 
the exhibitors at the Electrical Show. This 
generating unit comprises a direct-current 
motor fed from the Chicago Edison Com. 
pany’s mains, and belted to a 150-kilowatt, 
multiphase alternator. 

General Electric Company—F-19 and 20. 
“Gem” high-efficiency lamps, concentrating 
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Enameled Metals Company. Harry Water- 
man, general sales manager, Sterling Elec- 
tric Company. R. A. Schoenberg, president 
of the Sarco Company. Robert Jaynes, Hart 
Manufacturing Company. W. P. Crockett, 
A. C. Crockett, Maurice Levinson and S. H. 
Finney, William P. Crockett Company. 

Dean Electric Company—C:9 and 10. Com- 
mon battery multiple switchboard arranged 
for the latest Dean harmonic four-party 
selective ringing system, including in- 
dividual indicating ringing keys on each cord 
circuit. All the latest Dean improvements 
in common battery apparatus will be shown 
in operation in this switchboard. The Dean 
harmonic converters will be shown in serv- 
ice, and there will also be exhibited common 
battery private exchange switchboards and 
magneto switchboards, wall and portable 
desk telephones. Represented by W. W. 
Dean, A. E. Parker, George A. Scoville, A. 
.B. Smith. E. M. Ford and A. A. Hathaway. 

Diehl Manufacturing Company—D-14. 
Small direct-connected generating set, ex- 
haust wheels, desk and ceiling fans, special 
motors for driving job printing presses. buf- 
fing wheels, sewing-machines. Represented 
by Messrs. Carnahan and Gregory. 

Joseph Dixon Crucible Company—A-4. 
Crucibles for melting brass, graphite brushes, 
lubricating graphite, graphite greases, resist- 
ance rods and electrical specialties. The 


tected rail bonds. “Keystone” trolley ma- 
terial, Garton-Daniels lightning arresters, 
Hunter illuminated car signs, Wilson trol- 
ley catchers and retrievers, and arc head- 
lights. Represented by J. W. Porter, M. A. 
Berg, E. R. Mason, J. M. Gallagher, W. P. 
Casper, H. L. Adams, P. E. Davenport, M. 
S. Earl and W. J. Dukes. 

Electric Storage Battery Company—D-21 
and 22. Various types of chloride accumu- 
lator and Exide batteries. A feature of this 
exhibit will be the “R-85" tank of the same 
size as the eight batteries now being in- 
stalled by the New York Central & Hudson 
River Railroad Company. The company will 
also show cells for railway and lighting 
work, telephone work and for other classes 
of electrical work: car-lighting batteries and 
batteries for electric vehicles and ignition 
service, portable batteries for phonograph, 
medical and other applications. Represented 


by G. H. Atkin, J. M. S. Waring, H. B. 
Marshall, W. F. Rath, W. F. Bauer and F. 
W. Hyde. . 


ELECTRICAL REVIEW—F-23. Copies of the 
journal and posters. Represented by L. W. 
Marshall, A. A. Gray and P. S. Dodd. 

Electrical World—F-24. 

Electrocraft—B-10. 

Engineering Publishing Company—J-& 

Engineering World—F-22. 


Erwin & Company—F-17 and 18. Auto- 


and diffused reflectors, high-candle-power 
lamps, standard lamps of every size and type. 
examples of motor-driven apparatus for do- 
mestic purposes, arc lamps, desk and ceiling 
fans, graphic recording wattmeters, electric 
cigar lighters, sewing-machine motors, and 
views of the company’s works. Represented 
by a full corps of office managers and sales- 
men. 

Gould Storage Battery Company—E-20. 
Car-lighting equipments, batteries for elec- 
tric vehicle and ignition purposes, photo- 
graphs of battery parts and exhibition of bat- 
tery auxiliaries. 

Emil H. Grubbe, M. D.—J-7. 

Guarantee Electric Company—-B-4. Varla. 
ble-speed motors., commutators, armature 
coils and a practical demonstration of arma- 
ture winding. Represented by Charles E. 


Iregory. 
J. Allen Haines, Incorporated —C©C-16. 
Representing the following companies: 


American Electrical Heater Company, elec- 
trical heating apparatus, including the new 
steel-clad laundry irons represented by 
Robert Kuhn. Bishop Gutta Percha Com. 
pany, sample board of insulated wires and 
cables which was displayed at the Centennial 
Exposition in Philadelphia in 1876. Clifton 
Manufacturing Company, friction tape, in- 
sulating tape, insulating compounds. Day- 
ton Electrical Manufacturing Companyy “Ap- 
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ple” ignition system; Represented by V. G. 
Apple. Electric Cable Company, “Voltax” 
insulated wires and cables. Schwarze Elec- 
tric Company, “Universal” bells and gongs 


and railway signal apparatus. Stanley 
& Patterson, Incorporated, “Matchless” 
flashers, “Imperial” sunlight reflectors, 


“Newcode” receptacles and sockets, “Field- 
ing” stage receptacles, Hubbell floor boxes. 
The Wire and Telephone Company of Amer- 
ica, sample board of “Romeoid” wires, 
magnet wire, telephone wire, ‘“Easophone” 
equipments. Represented by Oliver Shiras 
and H. A. Hammond. The Haines Company 
will be represented by J. Allen Haines, 
Dwight G. Welling, Otis D. Allen, A. Conro 
Fiero, George A. Collins and Loyal F. Ross. 

Haller Machine Company—d-2, 3, 4 and 5. 

Felix Hamburger—H-6. Siemens direct- 
current and alternating-current flaming arc 
lamps; “Jupiter” direct and alternating-cur- 
rent flaming arc lamps made in the United 
States; Siemens “Liliput” direct-current 
and alternating-current two and three-am- 
pere arc lamps; Siemens “Economy” direct- 
current five-ampere arc lamps; “Radiante” 
lamps made by the Carbone Company, of 
Berlin, Germany; various types of flaming 
arc lamps, and the “Sirene,” a new elec- 
trical acoustic apparatus. Represented by 
Max Austrich. 

Health Vibrator Company—C-2. 

Hepburn Telephone Company—A-8. 

HoltzerCabot Electric Company—C-1. 
Watchmen’s clocks, interior intercommuni- 
cating telephones, weatherproof telephones, 
police telephones, standard and weatherproof 
loud-ringing gongs, vibrating bells and stand- 
ard telephones, annunciators, single-phase 
motors, direct-current motors, storage bat- 
tery charging motor-generator sets, signal- 
ing devices, watchmakers’ lathe motors and 
dental lathe motors, .portable telephones for 
interurban railways, and the ‘“Flexiphone” 
adjustable telephone bracket. Represented 


by E. R. Harding, A. E. Klunder and T. G. ` 


Meinema. 

H. W. Johns-Manville Company—E-15. 

International Correspondence Schools— 
H-7. 

Kellogg Switchboard and Supply Company 
— B-17. 

J. Lang Electric Company—A-6. 

W. N. Matthews & Brother—A-3. “Stom- 
baugh guy anchor, “Kearney” cable clamp, 
‘“Hold-Fast” lamp guard, “Lima” jack box 
and plug, “Hargis” splicing joint, “Callahan” 
rollers, “O. K.” slate cutters. Represented 
by W. N. Matthews and Claude L. Matthews. 

McRoy Clay Works—F-22. 

Metropolitan Electrical Supply Company— 
C-2. 

Monarch Electric and Wire Company—C- 
23 and 24. Representing H. W. Johns-Man- 
ville Company, exhibiting ‘‘Noark” fuses; 
Long-Distance Telephone Manufacturing 
Company, telephones and telephone parts; 
Hemingray Glass Company, glass insulators 
and globes; H. T. Paiste Company, sockets, 
switches, condulets; Nurnberg flaming arc 
lamps. Represented by L. A. Schwab, A. D. 
Gillespie, E. W. Kearns, H. E. Mason and 
E. J. Cassin. 

National Battery Company—F-14. Unit ac- 
cumulator shown in small couples or two- 
plate cells suitable for low discharges, 
adapted for telephone exchanges and private 
exchanges; fire and police alarm telegraph 
systems; samples showing the construction 
of the positive and negative plates. 

National Carbon Company—E-6. 

Nungesser Electric Battery Company—A-5. 
Dry batteries. Represented by Thomas G. 
Grier, H. S. Greene and P. J. Cratty. 

Ohio Brass Company—D-7. Trolley ears, 
trolley hangers and one-piece rail bonds. 

Oliver Manufacturing Company—FE-1. 
“Flexiphone” telephone bracket and ‘Flexi- 
lite” lamp adjuster. 

Oneida Community, Limited—F-16. Oneida 
galvanized chain for the suspension of arc 
and incandescent lamps. 

Peabody Coal Company—I-5. 

Peirce Specialty Company—E-2. Steel con- 
struction material, vitrified clay conduit. 
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Represented by C. L: Peirce, Jr., R. L. Crane, 
H. M. Legnard and A. L. Haase. 
H. A. Petersen Manufacturing Company— 


D-5. “Harveyduct” electrical conduits and 
fittings. 
Phoenix Glass Company—A-9. Electric 


lighting glassware, consisting of etched, cut, 
decorated and other effects, Phoenix inner 
globes. Represented by E. H. Fox and C. C. 
Fricke. 

Public Service Company—F-23. 

Reynolds-Dull Flasher Company—QJ-2, 3, 4 
and 5. It is stated that this exhibit will 
show the greatest variety of flashing devices 
for electrical advertising that has ever been 
shown in a single exhibit. It will include 
practically everything known in the art, 
from the smallest flasher which winds with 
a key to a flasher of thousands of watts 
capacity. Represented by E. R. Dull and 
John Friis. 

Roth Brothers & Company—D-24. 

J. L. Schureman Company—B-1. Automatic 
pump starter, elevator controllers and mag- 
net switches. Represented by J. L. Schure- 
man and Frederick Nelson. 

W. H.. Schott—C-22. The feature of this 
exhibit will be the purple and white deco- 
rations and the beautiful advertising sign. 
The idea carried out in this exhibit is to 
provide an elaborate reception room for 
visitors. Represented by M. O. Payne, D. 
T. Wallace, C. A. Gillham and F. B. Hofft. 

Shelton Electric Company—C-14. The 
Shelton vibrator. . 

The Simplex Electric Heating Company— 
F-21 and 22. Complete line of electric heat- 
ing and cooking appliances. Electric cook- 
ing will be demonstrated. Represented by 
H. R. Hixson, F. S. Richards, E. A. Strauss, 
J. N. Macallister, J. G. Brobeck and W. F. 
Hruby. 

Stolz Electrophone Company—F-15. A 
pocket telephone for the use of the deaf. 

Stromberg-Carlson Telephone Manufactur- 
ing Company—E-5 and 13. 

Swedish-American Telephone Company— 
E-11 and 12. 

Telephony Publishing Company—D-6. 

Thomas & Smith—B-7. 

Thompson & Read—B-8. 

Universal Manufacturing Company—G-7. 

Universal Electric Storage Battery Com- 
pany—D-13. Private house lighting plant 
complete, including Fairbanks-Morse gasolene 
engine belted to a Crocker-Wheeler three- 
kilowatt generator. Represented by A. F. 
Callahan, Walton Bentley and J. S. Burnet. 

Vesta Accumulator Company—A-10. 

Vim Company—E-19. 

Vought-Berger Company—E-10. 

Vulcan Electric Heating Company—E-14. 
Electric heating specialties, branding and 
soldering irons. Represented by L. P. Brown, 
G. M. Cox, J. W. Fay and F. J. Holmes. 

Waener Electric Manufacturing Company 
—D-10. Single-phase elevator motor com- 
plete with controller; transformer showing 
features of construction; switchboard and 
portable measuring instruments; single- 
phase vertical motors for pumping purposes. 
Represented by F. N. Jewett, C. C. Warner, 
C. B. Richardson, T. M. Combiths and V. W. 
Bergenthal. 

Western Electrician—F-24. 

Western Electric Company—E-21, 22, 23 
and 24. A large water color painting of the 
110-acre plant at Hawthorne, IIl.; ‘“Ameri- 
can” transformers; ‘“‘Thomas” high-tension 
insulators; “‘Electrose” insulating material; 
Western Electric arc lamps; field coils; in- 
duction motors; sewing-machine motors and 
other electrical apparatus. Represented by 
H. A. Halligan, C. A. S. Howlett, I. Hulett, 
John Dietrick, H. E. Griffin, H. J. Elliott, I. 
Young, Irving Parker, William Self, F. T. 
Murphy, F. R. Babcock, H. A. Hoagland, 
O. B. Duncan, W. H. Woods, B. S. York, 
L. J. Baldwin, O. O. Tucker, C. Garner, H. D. 
Haring, H. W. Dye, M. R. Lash, R. M. Baker, 
D. C. Guest, W. W. Templin, P. Joyslin, 
F. H. Hulscher, A. R. McNally, R. C. Kears- 
lay, G. H. Lounsbery, F. A. Henderson, F. 
H. Boardman, W. L. Stockton and H. Walton 
Heegstra. 


Vol. 50—No. 2 


Westinghouse Companies—D-1, 2, 3 and 4. 
Voltmeters, ammeters, lightning arresters. 
fan motors, small alternating-current and 
direct-current motors, railway line material, 
pipe-thawing transformers, circuit-breakers 
and industrial motors. Demonstrating the 
adaptation of motors to industrial purposes 
will be a motor-driven dough-mixer, cen- 
trifugal pump, mangle, sewing machine, 
laundry washer, ventilating blower, ticket- 
ing machine, plunger pump, ice-cream 
freezer, forge, dust-remover, graphophone, 
ice-making machine, sixteen-inch engine 
lathe, coffee grinder and dish-washer. The 
exhibit will be lighted by means of direct- 
current multiple arc lamps, alternating-cur- 
rent series arc lamps and alternating-current 
multiple arc lamps. Street series Nernst 
lamps will be shown burning in conjunction 
with series arc lamps connected to a series 
light Westinghouse regulator. - Both type H 
and type K Cooper-Hewitt mercury-vapor 
lamps will be shown in operation. Among 
the representatives in attendance will be the 
following: Westinghouse Electric and Manu- 
facturing Company—T. P. Gaylord, E. M. 
Bischoff, A. L. Millard, T. P. Pinckard, 
S. L. Nicholson and Charles Robbins. Nernst 
Lamp Company: Max Harris, C. H. Davis 
and Frank McMasters. Cooper-Hewitt Lamp 
Company: George C. Keech. 


a 
American Institute of Elec- 
trical Engineers. 

The 218th meeting of the American In- 
stitute of Electrical Engineers will be held 
in the Auditorium of the Engineers’ 
Building, 33 West Thirty-ninth street, 
New York city, on Friday, January 25, 
1907, at 8.15 P. M. The following paper 
will be presented by Lewis B. Stillwell 
and Henry St. Clair Putnam: “Substi- 
tution of the Electric Motor for the Steam 
Locomotive.” The paper will include: 


1. Presentation of certain facts estab- 
lished by experience in the operation of 
elevated, subway and interurban lines by 
electricity. 

2. Discussion’ of comparative cost of 
operation by steam and electricity ap- 
plied to railways in operation, and in- 
cluding both passenger and freight serv- 
ice. 
3. The importance of standardizing 
electric railway practice. 

4. The question of frequency in the 
operation of railways by alternating cur- 
rent. 

Members of the American Society of 
Civil Engineers, the American Institute 
of Mining Engineers, the American So- 
ciety of Mechanical Engineers, the New 
York Railroad Club and the Transporta- 
tion Club are cordially invited to attend 


this meeting. 
—— 0M 


Frederick P. Fish Lectures 
Before the American 
Society of Mechanical 
Engineers. | 


On the evening of Tuesday, January 
8, Frederick P. Fish, president of the 
American Telephone and Telegraph Com- 


pany, lectured before the American So- 
ciety of Mechanical Engineers at the 
Engineers’ Building, New York city, on 
“The Ethics of Trade Secrets in Rela- 
tion tọ the Patent System.” 
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INDUSTRIAL 


SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A Multiple-Scale Switch. 


Since the invention of multiple-scale. 


voltmeters there has been need for a 
simple device to protect them against in- 
jury resulting from a wrong connection. 
It is always easy to connect by mistake a 
high-potential to the low-reading side of 
a voltmeter, the result being a damaged 
pointer and frequently a burned-out coil. 
The American Instrument Company, 
Newark, N. J., has placed on the market 
a nmmultiple-scale switch which is provided 
with all of its portable voltmeters which 
have more than one range, making it prac- 
tically impossible to injure the instrument 
by careless connecting or through igno- 
rance. This multiple-scale switch is 
shown in the accompanying illustration. 
It is placed on the instrument where it 
ix easy to see and to operate. 

Normally the indicator stands at open, 
as is shown in the illustration herewith. 


. 
E 
er VT ape. 


MoutreLe-ScaLe SWITCH. 
(Connection is made to the one pair of 
binding posts, no matter what range is 
wanted; then a button is turned until the 
indicator points to the range desired, and 
the readings are made. The switch is 
securely held in position for the required 
range until the operator is through; then, 
either by pushing a button or closing the 
lid of the instrument it is released and 
flies hack to the open position. Thus the 
switch alwavs stands at open when the 
instrument is not in use, and it is impos- 
sible to use the low range without connec- 
tions having first been automatically made 
to the higher ranges: consequently, the 
operator is forced to think and see exactly 
what he is doing. 

This device has been designed with 
«reat care and thoroughness, and is 
placed on the market to meet actual con- 
ditions whieh have been exhaustively 
studied. The general sales agent of the 
company is James G. Biddle, 1114 Chest- 
nut street, Philadelphia, Pa. 


A New Line of Wireless 
Clusters. 

The Benjamin Electrice Manufacturing 
Company, Chicago, Ill., has placed on the 
market a new line of wireless clusters for 
two-Heht devices, all of these devices be- 


Fic. 1.—Twin SOCKET. 


ing arranged to burn two lamps in series. 
The No. 41214 twin-socket device, shown 
in Fig. 1, has hitherto been furnished con- 
nected only for multiple work. The com- 
pany is now prepared to furnish these to 
burn two lamps in series. The recent im- 
provements in incandescent lamps, in 
which metal filaments are being used, have 
established more or less as a standard volt- 
ages of 120 and 125. However, in many 


Fis. 4.— RECEPTACLE. Fie. 5.—T ype 1 CLUSTER. 


instances the wiring installation includes 
circuits of 220 volts: consequently, there 
is an increasing demand for devices in 
which two lamps can be burned in series. 

The twin-socket device is largely used 
in window lighting, so that the lamps can 


for ordinary cluster purposes. The No. 
1914 bracket, shown in Fig. 3, enables the 


Pehting of side walls in groups of two 


Fig, 2.—CiustErR, Fie. 3.—WALL BRACKET. 
lamps in series. The No. 921% receptacle 
plug is used for circuits wired in 


multiple where 220 volts obtain, but 
where it is desired to use 110-volt lamps. 
For clusters of four or six lights the 
type 1 cluster, shown in Fig. 5, connected 
as demonstrated in the three diagrams, 
Figs. 6, 7 and 8, serves the purpose very 
nicely, enabling four lamps to be burned 
on two different circuits, two lamps 

series on each; or on one circuit, two in 
series; or, again, with six lights in series- 
parallel arrangement, cach circuit having 
two lights in series, 


———_ ___ 


Babcock & Wilcox Company 
Purchases Interests of the 
Stirling Consolidated Boiler 
Company. 

The Babcock & Wilcox Company has 
bought from the Stirling Consolidated 
Boiler Company, as of December 31, 1906, 
its American property and interests, in- 
cluding all accounts and bills receivable, 
and has assumed its obligations and will 


O- D 


Fie. 6.—Four Licuts, Two Fic. 7.—Four I 
CIRCUITS, 2 AND 2. PARALLEL. 
2 AND 2. 


he placed parallel to the surface to which 
the socket is attached. The device is also 


“used for fixture work, where the lamps 


may be placed either in a horizontal posi- 
tion with half shades over them, or in a 
vertical position. 

The No. 2214 cluster, shown in Fig. 2, 
serves the purpose of a two-lght device 


SERIES. 
CIRCUIT, 


Fic. &.—Stx LIGHTS, 
PARALLEL. ONE 
2, AND 2 AND 2, 


JAGHTS, SERIES. 
ONE CIRCUIT, 


execute its orders and contracts for boilers 
and appurtenances for installation and 
use in the United States. 

The plants thus purchased will be 
operated in the future by the Babcock & 
Wilcox Company under the name and 
stvle of “The Babcock & Wilcox Company, 
(Stirling Department), and  fwill be 
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operated under the direct charge and 
management of the same gentlemen who 
have operated the Stirling Consolidated 
Boiler Company. The gentlemen who 
have been connected with The Stirling 
Consolidated Boiler Company in its sales 
department will be associated with The 
Babcock & Wilcox Company in similar 
capacities. 

The Babcock & Wilcox Company (Stirl- 
ing Department) will manufacture the 
Stirling, Aultman & Taylor and Cahall 
water tube boilers and appurtenances here- 
tofore manufactured by the Stirling Con- 
solidated Boiler Company. 

ee eee 
The Hungerford Insulating 
Compound and Rubber 
Substitute. 

The Dielectric Company of America, 
of Belleville, N. J., has purchased the old 
plant of the Hungerford Electric and 
Manufacturing Company, at Essex, N. J., 
and is now manufacturing the insulating 


METHOD OF PLACING WIRES IN TROUGH. 


compounds and insulating wire under thie 
system invented by Oliver T. Hungerford. 
As a substitute for tile or metal conduits 
this compound is used by placing in 
wooden troughs the current-carrying 
wires, which are held in proper relation 
to the trough by means of spacers placed 
at such distances as will best suit the re- 
quirements of the particular installation. 
The insulating compound is then poured 
into the trough, hermetically sealing the 
conductors into a solid insulating block. 
It is stated by the company that this com- 
pound has been brought to such a state 
of perfection that its depreciation is 
negligible, and it 1s unaffected by extreme 
changes in temperature or exposure to cor- 
rosive elements. This compound has 
recently been used by the Port Jervis 
Electrice Light, Power, Gas and Railroad 
Company, Port Jervis, N. Y., for the 
underground system under Main street 
and Pennsylvania avenue. This under- 
ground work is necessary because of an 
ordinance forbidding the carrying of 10,- 
000 volts across the public streets. The 
10,000-volt line is carried on poles to the 
_ edge of the street, at which point the wires 
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are carried down the sides of the poles in 
two two-inch pipes to the box under ground. 
The wires run through this box under the 
streets to the pole located on the other 
side of the streets in question, and then 
pass through two-inch pipes up the side 
of the pole to the overhead line. Three 
wires are carried in each of these pipes. 
the potential between any pair of wires 


being 10,000 volts. The circuit consists of ` 


two three-phase conductors. The wire 
used in this pipe construction is or- 
dinary rubber-covered wire, and each 
wire is pulled through ordinary one- 
half-inch flexible conduit. This is 
boiled in “Dielectric?” compound, allowed 
to dry, and then pulled through the pipes. 
The pipes are then filled with the com- 
pound. It is stated that the cost of this 
installation was very materially reduced 
hy the use of this system of insulation. 

This system has also been used by the 
Erie Railroad and has given a great deal 
of satisfaction. 

The Bergen division of the Publie Serv- 
ice Corporation of New Jersey made use 
of the system recently for putting its 
wires under ground from its transformer 
station to the Hackensack river. This 
work was made necessary through the 
abandonment of an old cable house and 
the removal of the apparatus to a new 
brick cable house some distance further 
from the river. The moving necessitated 
either replacing several of the submarine 
cables or splicing the old ones in order to 
reach the new cable house. The latter 
method was decided on, and was executed 
by placing twenty-four wires in a wooden 
trough and filling in with the compound. 

This box carried six 2,200-volt circuits, 
twelve 5,500-volt circuits, four 6,600-volt 


circuits and two 110-volt secondary wires. < 


The system proved entirely satisfactory. 

The Dielectric Company of America 
now has facilities for making from 5,000 
to 7,000 pounds per day of the insulating 
compound, 

As a substitute for rubber-covered wire 
the company is placing on the market an 
insulated wire made under the Hunger- 
ford patents, which, it 1s stated, 1s in every 
way applicable for all services for which 
weatherproof wire may be adopted, at the 
same time being cheaper in construction 
than rubber-covered wire. Under a test 
recently made, three samples of this rub- 
ber-covered wire withstood a puncture test 
after soaking twenty-four hours of 10,400, 
15,200 and 9,240 volts, respectively. A 
second set of samples withstood puncture 
tests of 15,560, 17,680 and 17,000 volts, 
respectively. The company has facilities 
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for producing about ten miles of insulated 
wire per day. It is expected that in about 
three months this capacity will be doubled. 

Every machine in the company’s factory 
is direct-driven by specially designed 
motors, current for these motors and for 
the lighting of the factory being furnished 
by an equipment of American-Ball engines 
and Crocker-Whecler generators. 


—___«@<___- 


Four Ajax Insulators. 
~The Ajax Line Material Company, 
Chicago, Ill., has placed on the market 
four new insulators, which are shown in 
the accompanying illustrations. 


These 


AJAX LINE INSULATORS WITH SNAP HOOK. 


insulators have been designed to meet the 
demand for stronger construction and 
higher insulating qualities for are cir- 
cuits. Each of the insulators shown here- 
with has an ingenious interlocking of the 


AJAX INSULATED TURN-BUCKLE. 


parts, which will hold them together even 
if the insulation is shattered, and each is 
equipped with an easily manipulated Ajax 
snap hook. One form of insulator is made 
up with hard-rubber insulation, while an- 


AJAX INSULATED BOLT. 


other form, for higher voltages, is made 
up with vitrified porcelain. The distinc- 
tive features of these insulators are due 
to Albert Scheible, under whose pending 
patents they are made, and who has also 
begun the use of channel steel for extra 
strength in making the Ajax insulated 
bolts and turn-buckles shown herewith. 
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DOMESTIC AND EXPORT. 


MERGER OF TELEPHONE COMPANIES—The Pacific States 
Telephone and Telegraph Company and the Sunset Telephone and 
Telegraph Company, with systems reaching every part of the Pa- 
cific slope, will be merged into a new company to be called the 
Pacific Telephone and Telegraph Company. The new company will 
be capitalized at $50,000,000. 


TO ISSUE LARGE MORTGAGE—The New York state railroad 
commission has consented to the issue of a first and refunding mort- 
gage of $12,000,000 by the Buffalo & Lake Erie Traction Company, to 
secure the issue of a like amount of thirty-year five per cent gold 
bonds. This corporation was formed in New York and Pennsvl- 
vania by consolidation and merger of the Hamburg Railway Com- 
pany, Dunkirk & Fredonia Railroad Company, Buffalo, Dunkirk 
& Western Railroad, Lake Erie Traction Company and the Erie 
Rapid Transit Company. 


NEW CANADIAN POWER COMPANY—The Canadian Light and 
Power Company has been organized with a capital of $4,000,000, 
and has applied to the Montreal (Canada) city council for per- 
mission to operate in that city. It is understood that the com- 
pany has leased the Beauharnois canal from the Dominion govern- 
ment and will develop its power from that source. Among those 
interested in the Canadian Light and Power Company are the fol- 
lowing: F. Howard Wilson, William Cassils McIntyre, William C. 
Finley, E. A. Robert, George G. Foster, K. C.; S. H. Ewing, H. J. 
Fuller, P. J. McIntosh, F. J. Shaw and William Lyall. 


AGAINST NEW RAILWAY PLAN—The application of the Phila- 
delphia Elevated and Subway Railway Company to build an elevated 
and subway line from Sixty-third and Ludlow streets to the Dela- 
ware river, a distance of six miles, has been refused by the state 
board of elevated and underground railways. The reasons given 
for the rejection were that “the proposed railway company would. 
if a charter were granted, occupy several of the most important 
streets of the city of Philadelphia,” and that sufficient evidence 
was not produced before the board to show the necessity for the 
railway. The company is capitalized at $300,000, and its charter 
application has been pending nine months. 


BROOKLYN EDISON COMPANY WINS IN SUIT AGAINST 
CITY—In three actions growing out of the suit of the Edison Elec- 
tric Illuminating Company, of the borough of Brooklyn, New York 
city, to compel the city to pay claims alleged to be due for furnish- 
ing heat, light and power, Justice Burr, ‘of the Supreme Court. 
Brooklyn, decided that the city shall pay the third claim of $616.- 
125.21. As to the other claims the court directed that the com- 
pany establish a fair and reasonable value of the commodity fur- 
nished to the city. The city had refused to pay the claims of the 
company on the ground that the charges were greater than those 
asked from private consumers. The city demanded that the bills 
be reduced. This the company refused to do, saving it had con- 
tracts with the city for stated prices. 


MERGER OF RAILWAY COMPANIES—The board of railroad 
commissioners of New York state has granted the application of 
the United Traction Company, of Albany, N. Y., for permission to 
increase its capital stock from $5,000,000 to $13.500.000. The new 
issue will be used to take up the outstanding securities of the Hud- 
son Valley Railway, which are owned by the United Traction Com- 
pany. Steps toward the consolidation of the two companies were 
taken at a meeting of the United Company several weeks ago. The 
Hudson Valley company was formed in 1901, and operates in the 
territory from Troy to Saratoga and north to Caldwell and War- 
rensburg, on Lake George. The capital stock is $3.000,000, and the 
original bond issue amounted to $4,000,000. There has since been 
a debenture issue to meet the requirements of the company. 


Current Electrical News 
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MEXICAN ELECTRICAL NOTES—B. J. Mahoney, who is behind 
a plan to establish at La Joya, on the Conchos river, a large 
hydroelectric plant, announces that the Conchos River Power Com- 
pany has been organized with a capital of $1,500,000, under the 
laws of New Jersey, to carry out the enterprise. The concession 
was originally obtained by R. M. Burke, formerly United States 
consul at Chihuahua, and now vice-president of the company. The 
Lerdo & Torreon Electric Tramways Company has purchased thea 
Torreon local tramways and will increase its capital stock to $100,- 
000. Under a concession from the government bearing date De- 
cember 12, S. Pearson & Son, Limited, represented by John B. 
Body, is authorized to erect the works necessary to utilize for mo- 
tive power 340,000 litres of water per second from the Antigua river 
in the Canton of Jalapa, state of Vera Cruz. The works may be 
placed on the line of the river anywhere between a point twenty 
kilometres above the Puente National and another point ten kilo- 
metres below the bridge. The concessionaire agrees to commence 
surveys within six months and construction within twenty-four 
months, and to complete the work within seven years. 


CHICAGO TRACTION PLAN—It is stated that the details of the 
proposed new traction have been agreed upon by representatives of 
the city of Chicago and the controlling interests in the Chicago 
City Railway Company and the Chicago Union Traction Company. 
After the adoption of the new ordinance, which is expected to be 
accomplished shortly, a reorganization plan will be submitted to 
the holders of the various securities of the Chicago Union Trac- 
tion Company, but the details of this plan have not yet been per- 
fected. The new ordinance provides, among other things, that the 
city shall receive fifty-five per cent and the company forty-five per 
cent of the net earnings, the properties to be operated by the pres- 
ent controlling interests. The city will have the right to buy the prop- 
erties of the Chicago Union Traction Company for $29,000,000 and 


‘those of the Chicago Railway Company for $21,000,000, a total of 


$50,000,000. The companies will, under the ordinance, be reim- 
bursed for whatever expenditures are made for improvements from 
a recent date to that of purchase by the city. The capitalization 
of the new company will include ample funds to rehabilitate the 
properties, the expenditure perhaps amounting to as much as $40,- 
000,000. 


PROPOSED CABLE LINE TO PORTO RICO—Through its presi- 
dent, James A. Scrymser, the Central & American Telegraph Com- 
pany has made application to the War Department for permission 
to land a cable at San Juan, Porto Rico. and also at Colon, on the 
Isthmus. According to the representations made by Mr. Scrymscer 
to Secretary Taft, it is the desire to lay a cable from New York 
to Porto Rico and then connect from Colon with a telegraph 
line across the isthmus to Panama to mect its cable on the Pacific 
side. The secretary has taken the proposition under consideration. 
It is the desire of the War Department to have an all-American line 
of cable connecting Cuba, Porto Rico and the Isthmus with the 
mainland of the United States. In case of war such a line, it is 
held, would be of vast importance, as it could be seized and held 
under control by this government. The advantage in times of 
peace would be in the competition with the French cable now in 
existence, and consequently a lower rate. At the last session of 
Congress a bill was introduced and passed the Senate providing 
for a military cable covering practically the same territory, but 
with a connection at the naval station at Guantanamo, Cuba. This 
bill, however, which involved the expenditure of about $2.000.000, 
was lost in the House. Secretary Taft in considering the applica- 
tion of Mr. Scrymser will give due weight to the chances of the 
present Congress passing the bill for the military cable. It is 
believed that if he is convinced there is little hope for the bill he 
will accept the proposition made and allow the company to go 
ahead with the laying of the cable, probably requiring that it shall 
make a connection with Guantanamo. 
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ELECTRIC RAILWAYS. 
COLTON, CAL.—The franchise for a double-track electric road 
from Colton to Riverside has been sold to A. C. Denman. 


WALLACE, IDA.—William J. Hall has been granted a franchise 
to build an electric railway through the streets of the city. 


BUTTE, MONT.—James Breen, of Spokane, and his associates 
purpose building a line from Butte to Anaconda via Gregson Springs. 


SPOKANE, WASH.—The Spokane Traction Company has placed 
an order for ten cars of the Detroit type for delivery in March. 
The company has been extending and double-tracking several of its 
lines, making more cars necessary. 


SPOKANE, WASH.—tThe stockholders of the Spokane Valley 
Railroad Company have confirmed plang for the sale of the com- 
pany’s property to the Spokane Western Power and Traction Com- 
pany. The selling company will be dissolved. 


LAWTON, OKLA.—William Pettigrew, a ranchman of the Chick- 
asaw nation, has proposed the building of an electric interurban 
line between Duncan and Marlow. Citizens of both towns are con- 
sidering the matter of organizing a stock company to push the 
enterprise. 


SPOKANE, WASH.—A company headed by A. M. Dewey, of Spo- 
kane, has been incorporated in Washington with a capital of $3,000. 
000 to build an electric railway from Nighthawk to Loomis, seventy 
miles, and eventually through the following towns: Conconully, 
North Alma, Malott, Ophir and Brewster, 150 miles. 


MAQUOKETA, IOWA—At a mass meeting held in the city hall, 
on the call of the Maquoketa Commercial Association, the final 
dollar of Maquoketa’s $10,000 subscription toward the building of 
an electric interurban between Davenport and Dubuque was raised, 
and work on the preliminary survey has been commenced. 


FOREST GROVE, ORE.—An electric line from Portland to 
Forest Grove is contemplated by the Oregon Electric Company, the 
successor of the Willamette Valley Traction Company. The line 
would connect with the Salem road of the company near Bertha, 
would be twenty-two miles long and would cost $1,000,000. 


SPOKANE, WASH.—Construction of an interurban electric rail- 
way from Bellingham to towns and valleys of Skagit county by 
Stone & Webster, is confirmed by L. H. Bean, manager of the What- 
com County Railway and Light Company. The company will build 
ten miles of line in Whatcom county and thirty-three miles in 
Skagit county. The entire cost of the system will be $2,000,000. 


NASHVILLE, TENN.—Financial arrangements for the construc- 
tion and equipment of the Nashville & Lewisburg Interurban Elec- 
tric Railroad will be concluded within the next sixty days, and the 
company expects to have trains running on schedule time within 
the next twelve months. This announcement is authoritatively made, 
and it is further coupled with the statement that the work of 
actual construction is to be begun at once. 


ALBANY, N. Y.—The Steuben Traction Company, of Hornell, 
a consolidation of the Hornellsville Electric Railway Company, 
Hornellsville & Canisteo Railway Company, Canisteo Valley Rail- 
way Company and the Canisteo, Jasper & Wood Hill Railway Com- 
pany has been incorporated with a capital of $370,000. The com- 
pany will operate an electric road. The directors are: Charles 
Adsit, of Hornell; J. W. Powell, of Canisteo, and L. D. Whiting, 
of Jasper. | 

SOUTH HAVEN, MICH.—S. J. Dunkley, who has been working 
on the interurban railway project, says the necessary money has 
been raised to complete the road to South Haven, and also to con- 
struct branches to Paw Paw Lake and Saugatuck. Right of way 
is being acquired as rapidly as possible, and the company expects 
to have the road completed and cars running to South Haven by 
March next. The capital subscribed to complete the road was 
$4,000,000. 

ATLANTIC, IOWA—The Atlantic Northern & Southern Rail- 
road has been organized by a company of Atlantic business men 
with a capital of $150,000. The company expects to build an inter- 
urban road from Manning to Villisca via Elkhorn, Atlantic, Cum- 
berland and Carbon. J. H. Simmons is president and J. Stier, 
secretary. Over 600 Atlantic citizens are pledged to give it sup- 
port. Preliminary work is to commence at once. The first line 
is to be built north from Atlantic. 
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SHELBURNE FALLS, MASS.—Martin Brown, representing the 
Deerfield River company, of Wilmington, Vt., a large lumber com- 
pany, and others, has secured a controlling interest in the stock 
of the Shelburne Falls & Colrain Street Railway. For the options 
and the stock purchased $25 a share is paid, the par value being 
$100. The Vermont legislature has granted a charter for the con- 
struction of a road connecting Wilmington and Whitingham and 
extending to the Massachusetts state line in Halifax and Colrain. 


SMITH’S FERRY, PA.—J. F. Reed, of Beaver, Pa., in asking for 
a Pennsylvania charter for the Woodlawn Electric Street Railway 
Company, has taken another step in continuing the links of electric 
railways to form an outlet from Pittsburg to the lower Ohio valley. 
This new road will extend from the Pittsburg & Lake Erie station 
at Beaver to New Sheffield. The road will be about six miles in 
length, and the general offices of the company will be located at 
Aliquippa. The incorporators of the new company are D. G. Dugan, 
S. J. Dugan, James A. Newell, J. E. Wilson and R. Burgher. 


DECATUR, ILL.—J. J. Finn, of Decatur, president of the Spring- 
field & Pana Interurban, says the road will be built during the com- 
ing year. It will be fifty miles in length and will cost $33,000 per 
mile. The New Orleans Construction Company has the contract 
and G. R. Turner and B. V. B. Dixon are among the capitalists inter- 
ested in the enterprise. The principal financial backing comes from 
New Orleans, although there are St. Louis and Central Illinois 
capitalists interested. The line parallels the Baltimore & Ohio 
and in addition to passenger business is expected to be a coal- 
carrying line. 


SPOKANE, WASH.—Jay P. Graves, president of the Spokane 
& Inland Empire Company, has made application to the city coun-: 
cil for a franchise to construct a two-track tunnel, one mile long, 
in Front avenue to connect the freight and passenger terminals, 
at a cost of $1,000,000. The subway will be thirty-eight feet wide, 
twenty-two feet deep, the crown being at least four feet from the 
street surface. Two years will be required to build it. Mr. Graves 
announces that by the use of the subway the time of trains be 
tween Spokane and Coeur d’Alene, Ida., thirty-four miles, can be 
cut to fifty minutes. 


NORFOLK, VA.—A hundred thousand dollars will be expended 
by the Norfolk & Portsmouth Traction Company in straightening 
the curves and otherwise bettering the Norfolk & Atlantic Terminal] 
line from Norfolk to the Jamestown Exposition grounds. This 
work, which will be commenced immediately, is for the purpose 
of enabling the company to run trains from Norfolk to the exposi- 
tion in twenty-five minutes with safety. One of the boilers in the 
traction company’s $900,000 power plant, now under construction 
on the water-front in Brambleton, will be ready for use next month, 
and will augment the power needed by the company in the opera- 
tion of its cars. 


NIAGARA FALLS, ONTARIO—A despatch from Windsor an- 
nounces that a large electric railway project is connected with the 
application of the Twentieth Century Transportation Company for 
a charter to run a ferry across the Detroit river between Windsor 
and Detroit. The scheme is to build an electric line across South- 
ern Ontario from Detroit to Buffalo, touching Ridgetown, St. 
Thomas, Welland and many other places. At the Detroit end the 
line would connect with a system of electric lines radiating from 
that city to many points in Michigan. Cars and passengers would 
be transferred from the Detroit terminal of these lines across the 
Detroit river and then east by the line which it proposed to build. 


SAN FRANCISCO, CAL.—Amended articles of incorporation for 
the Santa Clara Interurban Railroad Company, of which L. E. 
Hanchett is president and S. S. Baldwin secretary, have been 
filed, the new articles having been adopted at a meeting of 
the directors on December 5. The new electric road will 
be built from San Mateo to Alum Rock Park near San Jose, 
and will pass through Redwood City, Menlo Park, Palo Alto, May- 
fleld, Mountain View, Sunnyvale, Santa Clara and San Jose. The 
total length will be about forty miles. The capital stock of the 
company is $5,000,000, of which $50,000 has been subscribed. The 
directors are: J. C. Campbell, E. M. Rea and W. H. Metson, of 
San Francisco, and J. F. Parkinson and Frank D. Dorman, of Palo 
Alto. 


NEW -ROCHELLE, N. Y.—The New Rochelle common council 
and the board of village trustees of Larchmont. have decided to 
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allow the New York, New Haven & Hartford Railroad to widen its 
roadbed to accommodate eight tracks and to operate a trolley line 
between New Rochelle and Larchmont, completing the company’s 
trolley circuit from the Harlem river to Boston. The company owns 
all trolley lines that run parallel to its own line from Larchmont 
to Boston. The officials have been figuring how they could con- 
nect their Larchmont, Greenwich & Stamford line with the pro- 
posed six-track electric service from New Rochelle to the Harlem 
river, in course of construction. This stretch of road, about three 
miles long, is monopolized on the Boston road, which is the direct 
route, by the Union Railway Company. The two new trolley tracks 
will run directly alongside the New Haven’s present rails, and are 
expected to be ready for use in the spring. Heavy cars for the 
new service from the New Rochelle station to Stamford, Ct., are 
being built. 


PERSONAL MENTION. 


MR. EDGAR S. FASSETT, general manager of the lines of the 
United Traction Company, Albany, N. Y., has been made general 
manager also of the Hudson Valley Railway, which has passed 
under the control of the United company. 


MR. C. E. F. AHLM, of Cleveland, Ohio, has been appointed 
consulting engineer for the illumination of the new factory of the 
Garford Company, at Elyria, Ohio. This factory contains a total 
floor space of 102,000 square feet, and will be used for the manu- 
facture of automobiles and automobile parts. 


- MR. BION J. ARNOLD, the well-known consulting engineer, 
addressed the Pike’s Peak Polytechnic Society, Colorado Springs. 
Col., at its annual dinner on December 28. Mr. Arnold took for 
his subject “Electric Traction in New York and Chicago,” and de- 
livered a very instructive and entertaining talk on the conditions 
existing in the two cities. 


MR. E. H. MATHER has severed his connection as treasurer 
and manager of the Portland (Me.) Lighting and Power Company, 
and will hereafter be located in Boston, Mass. Mr. George E. Ray- 
mond, of the Consolidated Electric Light Company, has been elected 
treasurer of the Portland company, and Mr. James A. Fleet has been 
made general superintendent. 


MR. W. K. BOARDMAN, who for the past two years has been 
superintendent of the East Tennessee Telephone Company, has been 
made manager of the Memphis (Tenn.) exchange of the Cumber- 
land Telephone and Telegraph Company, succeeding Mr. T. M. Der- 
rickson. Mr. L. K. Webb, who has been manager of the Chat- 
tanooga (Tenn.) exchange of the East Tennessee company, has been 
made superintendent of the company, with headquarters at Knox- 
ville, Tenn. Mr. C. H. Stair, manager of the Owensboro (Ky.) ex- 
change, goes to Chattanooga as manager of the exchange there. 


MR. WILLIAM J. CLARK, of New York city, has been ap- 
pointed by Governor Hughes a delegate from New York state to 
the national convention for the extension of the foreign com- 
merce of the United States, which will be held at Washington, 
D. C., beginning Monday, January 14. Mr. Clark is general mana- 
ger of the foreign department of the General Electric Company. 
He has studied the conditions of foreign commerce for many years, 
and his book, “Commercial Cuba,” is recognized as an authority 
on the subject. Mr. Clark has been a delegate to many im- 
portant commercial conventions, and in 1905 was a member of 
the United States delegation at the International Railroad Con- 
gress held at Washington. 


MR. FRANK A. PERRET, of Brooklyn, N. Y., upon the proposal 
of the Duke of Aosta, under the recommendation of Professor 
Matteucci, of the Mount Vesuvius Observatory, and the request of 
Minister of Foreign Affairs Tittoni, has had conferred upon him 
by King Victor Emmanuel III the Cross of Cavaliere Ufficiale of 
the Crown of Italy for his conduct and services in the cause of 
humanity and science during the great eruption of Vesuvius last 
April. Mr. Perret was nominated by the University of Naples in 
1905 as honorary assistant of the Royal Vesuvius Observatory, and 
with Professor Matteucci and two others remained at his post 
throughout the terrific eruption of the past year, making invaluable 
observations and photographs. This is a special honor, as the title 
is rarely conferred upon one who has not already been decorated as 
simple Cavaliere. 
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ELECTRICAL SECURITIES. 


Following a somewhat apathetic condition of the stock market 
during the early days of the week there was a general rally in 
business, for which the growing ease in the money market was 
held targely responsible. The situation was also improved by 
marked activity in copper shares and the prospect of enlarged divi- 
dends upon Amalgamated. Call loans were made on Monday at 
45 per cent, the rate dropping on Friday to 6 per cent. The 
week's receipts on balance from the interior are in nearly all cases 
the heaviest since the outflow of funds began with the crop-moving 
season. The yearly record of business failures shows a total of 
10,682 failures, against 11,520 in 1905, and with liabilities of $119,- 
200,000, against $102,600,000. Industrial conditions are considered 
very favorable, with indications of great expansion during the 
coming months. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 5. 


New York: Closing. 
Allis-Chalmerg common ............0...000¢ 16% 
Allis-Chalmers preferred ............ccceeee 42% 
Brooklyn Rapid Transit ...............c cee. 8036 
Consolidated Gag .......... ccc cee eet e eee 138% 
General Electri inci senencerwrin wrens in 160% 
Interborough-Metropolitan common ......... 3614 
Interborough-Metropolitan preferred ........ 738% 
Kings County Electric ............. ce eeee 150 
Mackay Companies (Postal Telegraph and 

Cables) COMMON ........... cee eeececoes 69% 
Mackay Companies (Postal Telegraph and 

Cables) preferred ..........ccccccescece 6714 
Manhattan Elevated ...........-..ccceeeees 142% 
Metropolitan Street Railway ............... 105 
New York & New Jersey Telephone........ 113 
Western Union 3.4 664.64w sees saree ie beaks 83% 
Westinghouse Manufacturing Company...... 154 

Boston: Closing 
American Telephone and Telegraph.......... 13214 
Edison Electric Illuminating..............6. 225 
Massachusetts Electric ......... 0c. cece eeees 6814 
New England Telephone ...............e006 125 
Western Telephone and Telegraph preferred. 80 

Philadelphia: Closing. 
Electric Company of America .............6. 11 
Electric Storage Battery common............ 68 
Electric Storage Battery preferred........... 68 
Philadelphia Electric .............02ee eee 8% 
Philadelphia Rapid Transit ................ 22% 
United Gas Improvement ..............--008 95% 

Chicago: Closing. 
Chicago Telephone .........cc ccc ecvcvecceee (116% 
Chicago Edison Light ..............cccceoes 144 
Metropolitan Elevated preferred............. 69%, 
National Carbon common ..........--eseee. 85 
National Carbon preferred .............-065 116 
Union Traction common ...........--ceeeee — 
Union Traction preferred ............eee0e8 — 


The Metropolitan Elevated December daily average of fares was 
155.790, an increase of 19,001. 

The daily average of fares received by the South Side Elevated 
during the month of December was 95,213, a decrease of 2,285. 

The daily average number of passengers carried on the North- 
western Elevated for December was 94,904, an increase of 7,705. 


NEW MANUFACTURING COMPANIES. 


NEW YORK, N. Y.—The Motor Sales Company has been in- 
corporated with a capital of $25,000 by F. A. Russ, S. J. Leonard, 
of Greenwich, Ct., and E. Dreggins, of New York city, to manufac- 
ture gas and electrical machinery. 


JERSEY CITY, N. J.—John Piatt & Company have been incorpo- 
rated to manufacture dynamos and electrical apparatus. The capi- 
tal stock is $25,000, and the incorporators are: H. O. Coughlan, 
B. Trafford Mantz and John R. Turner, ` 
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NEW INCORPORATIONS. 
NEW ORLEANS, LA.—Lake Charles Ice, Light and Waterworks. 
Increased from $100,000 to $150,000. 


INDIANAPOLIS, IND.—Farmers’ Metropolitan Telephone Com- 
pany, Palmyra, Harrison county. $500. Directors not chosen. 


LENA, ILL.—Lena Electric Light and Power Company, Lena. 
$12,000. Incorporators: G. W. Benfer, J. D. Hinds and A. J. Clarity. 


CLAYTON, ILL.—Clayton Farmers’ Mutual Telephone Company, 
Clayton. Incorporators: Daily C. Lewis, Robert L. Bauton and 
William Meatheringham. 


SOUTH BOSTON, VA.—Washington-Connecticut Company. To 


operate light and power plants. $100,000. President, W. D. Hill; 


secretary-treasurer, R. Holt Easley. 


ASHEVILLE, N. C.—Asheville Rapid Transit Company. $500,- 
000. Incorporators: Charles E. Van Bibber, Holden, Mass.; Thomas 
S. Rollins and John P. Authur, Asheville. 


RUSHVILLE, ILL.—Rushville, Pleasant View & Browning Mu- 
tual Telephone Company, Rushville. $1,250. Incorporators: M. S. 
Strong, William R. Lawler and M. W. Greer. 


GUTHRIE, OKLA.—The Hoebling Telephone Company, of 
Okarche. $6,000. Directors: T. F. Hausem and J. W. Thiems, of 
Calumet; John Hoebling, M. Weivel, G. D. Lovell, H. Frederick 
and C. Theims, of Okarche. 


YORK, PA.—Hanover & York Street Railway. $120,000. Direc- 
tors: George H. Frazier, Philadelphia; Grier Hersh, York; David 
Young, Newark, N. J.; Thomas Newhall, Philadelphia; A. H. Hey- 
ward and George S. Schmidt, York. . 


ALBANY, N. Y:—The Salem Light, Heat and Power Company, 
of Salem, Washington county. $50,000. Directors: John F. 
O’Brien, Plattsburg; W. A. Reynolds and M. A. White, Whallons- 
burg, Essex county, and Jarvis P. O'Brien, of Troy, N. Y. 


TELEPHONE AND TELEGRAPH. 


DUBUQUE, IOWA—The Dubuque Telephone Company will ex- 
tend lines to the neighboring towns in Wisconsin. 


SHUTESBURY, MASS.—The New England Telephone Company 
is extending its line from Cushman to East Leverett. 


ALBERTA, CANADA—Alberta will construct a public telephone 
line reaching all points between Edmonton and Lloydminster. 


CEDAR RAPIDS, IOWA—The Cedar Rapids & Marion Telephone 
Company will rebuild the local exchange at a cost of about $40,000. 


JACKSONVILLE, FLA.—The Postal Telegraph-Cable Company 
has completed its line from Jacksonville to Sanford, en route to 
Tampa. 


NEW BEDFORD, MASS.—The Automatic Telephone Company, 
of this city, has been granted permission by the commissioner of 
corporations to increase its capital stock to $50,000. 


MONMOUTH, ME.—The Lewiston, Greene & Monmouth Tele 
phone Company has recently purchased of the New England Tele- 
phone Company the instruments and rights of that company in the 
town of Winthrop, for something over $2,000. 


DES MOINES, [OWA—The Mutual Telephone Company has 
bought a lot on which it will erect a thoroughly modern two-story 
fireproof exchange building. This is to be a branch office. In it wil] 
be installed a central-energy switchboard having a capacity of 3,000 
lines. ` 


AKRON, OHIO—Improvements costing $30,000 are to be made 
by the Central Union Telephone Company within the next two 
months. The company has been given permission by the service 
board to string new wires and cables and set new poles in all parts 
of the city. 


OMAHA, NEB.—It is announced that the Omaha Independent 
Telephone Company will erect a central exchange near the busi- 
ness centre of Omaha at a cost of $200,000, and three subexchanges 
ranging in cost from $30,000 to $50,000. Active work‘on the system 
has been postponed until spring. 


a 
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BENTON HARBOR, MICH.—The city council has granted a fran- 
chise to the Lake Shore Telephone Company, of Benton Harbor, 
to put in a telephone system in Benton Harbor. The Stromberg- 
Carlson Telephone Company is back of the Lake Shore company, 
represented by S. W. Menefee, Carl Schaefer and J. P. Cracraft, 
of Detroit. 


READING, PA.—The Kutztown Rural Telephone and Telegraph 
Company and the Kempton rural division of the Pennsylvania Tele- 
phone Company are each building a line from Kempton to Trexler, 
Wanamaker, Jacksonville and places further north. The Kutztown 
company will also extend the line through Kutztown and install a 
number of telephones in private and business houses. 


WASHINGTON, PA.—An application will be made to the gov- 
ernor of the state for a charter for a corporation to be known as 
the State Mutual Telephone and Telegraph Company. This com- 
pany declares that it is the purpose of the organization to operate 
in Washington, Greene, Fayette, Somerset, Westmoreland, Indiana, 
Armstrong, Butler, Lawrence, Beaver and Allegheny counties. 


CLARKSVILLE, TENN.—At a meeting of the city council an 
ordinance was passed on final reading requiring all wires in the 
fire district, with the exception of trolley wires, to be placed under- 
ground by next September. The Home Telephone Company has its 
wires underground, but the Cumberland Telephone Company has 
not. The change will necessitate the expenditure of thousands of 
dollars. 


SYRACUSE, N. Y.—A certificate of merger of the Franklin Tele- 
phone and Telegraph Company with the Hudson River Telephone 
Company has been filed at Albany. Vice-President H. F. Stevens, 
of the Hudson River company, who lives in Syracuse, said that 
the Hudson River company had controlled the Franklin company 
for several years and the merger was merely a formality. The 
Franklin company serves the vicinity of Saranac Lake. 


LAFAYETTE, IND.—The Lafayette Telephone Company has 
awarded a $65,000 contract for a new switchboard and complete 
telephone system to the Sterling Electric Company, of Lafayette. 
The company recently awarded a $15,000 contract for underground 
conduits. To cover the expense of the improvements, $150,000 worth 
of preferred stock has been issued. The installation of the new 
system will be begun as soon as the Sterling company can turn out 
the equipment. 


: ALLENTOWN, PA.—The American Union Telephone Company, 
a consolidation of nearly all of the independent telephone com- 
panies in Pennsylvania, southern New York, Maryland, Virginia 
and West Virginia, has been permanently organized. Ellis Orvis, 
of Bellefonte, was elected president; B. F. Meyers, of Harrisburg, 
vice-president; S. R. Caldwell, secretary and treasurer; Lyman D. 


. Gilbert, general solicitor; Colonel C. M. Clement, Sunbury, assistant 


solicitor; George W. F. Reily, member of the executive committee 
for Harrisburg. F. D. Houck, of Harrisburg, was elected genera! 
manager. 


BURLINGTON, VT.—Plans are being drafted by the New .Eng- 
land Telephone and Telegraph Company for the laying of a sub- 
marine cable across Lake Champlain next season. The route of 
the line, which is designed to connect Burlington with Platts- 
burgh, N. Y., will be north from Burlington through the islands to 
a point nearly opposite Plattsburgh and thence across the lake. 
The new building being erected by the company was to be ready for 
occupancy by the division offices January 1, and the exchange will 
be transferred early in the spring. Large additions to the Burling- 
ton service will be made then, when the common-battery system 
will be installed. 


RALEIGH, N. C.—A franchise has been granted by the Raleigh 
board of aldermen for the Capital City Telephone Company, which 
will take over the loca] exchanges of the Southern Bell and the 
Interstate companies, the Bell having the controlling interests in 
the new company. This will leave Raleigh with two instead of 
three separate telephone systems, the Raleigh remaining in the 
field as an independent company. The new company will install 


‘an entirely new plant in a building of its own, to cost $20,000. 


The franchise fixes the rates at $2.50 per month for business and © 
$1.50 for residence telephones, until the exchange has more than 
1,000 subscribers; then graduated increases in charge are provided 
for. 
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ELECTRIC LIGHTING. 
SALEM, ILL.—A new 3,00U-light dynamo has been installed in 
the city light and power plant. 


YORK, PA.—The Merchants’ Electric Light Company has placed 
in operation two 500-horse-power boilers. 


ALBANY, N. Y.—The state commission of gus and electricity 
bas authorized the Poughkeepsie Light, Heat and Power Company, 
of Poughkeepsie, to issue $150,000 of convertible debenture bonds. 


GIRARDVILLE, PA.—tThe contract for lighting the streets of 
Girardville has been awarded to the Frackville & Gilberton Light, 
Heat and Power Company at $70 per arc light, the price fixed by 
last year’s council. 


SANDY HILL, N. Y.—7he United Gas, Electric Light and Fuel 
Company has sold to the Glens Falls Gas and Electric Light Com- 
pany its rights, property and good-will to operate in Sandy Hill, 
Fort Edward and South Glens Falls. 


PALMER, MASS.—The officers elected at the meeting of the 


Central Massachusetts Electric Light Company are as follows: 
treasurer, Charles B. Fiske; clerk, F. N. Carpenter; directors, M. J. 
Warner, A. W. Paige, H. L. Merry, Edward Fairbanks, George B. 
Fuller, George C. Flynt, Charles B. Fiske, W. H. Fairbanks and 
Charles E. Fish. 


WASHINGTON, D. C.—The secretary of the interior has granted 
authority to the reclamation service to construct by force account 
a canal approximately three miles in length, to be used in connec- 
tion with the power plant to be constructed for the generation of 
electricity at the mouth of Spanish Fork river, Strawberry Valley 
irrigation project, in Utah. 


ALEXANDRIA, VA.—The Alexandria Electric Company has 
placed on record a deed of mortgage to secure to the Baltimore 
Trust and Guarantee Company the sum of $150,000. The Alexandria 
Electric Company is the corporation which recently came into pos- 
session of the city lighting franchise, and the sum stated is to be 
used in the erection of its new plant. 


PONTIAC, MICH.—The council has ordered the city attorney 
to take action to annul the contract of the Pontiac Standard Light- 
ing Company. The contract calls for commercial electric lighting 
in addition to street lighting, but the commercial part of the con- 
tract has not been lived up to. The company says the contract 
must be modified before it can enter the commercial field. 


LOUISVILLE, KY.—Articles of incorporation for the White 
City Electric Light, Heat and Power Company have been filed. 
The capital stock is $300,000, divided into shares of $100. The 
incorporators are: Richard D. Bakrow, C. C. McClarty, John M. 
Sharp. The maximum debt is $300,000. The company will furnish 
light, heat and power for the “White City,” an amusement enter- 
prise now in course of construction at Riverview. 


BAYONNE, N. J.—To the Public Service Corporation the 
Bayonne common council has awarded a five-year contract to fur- 
nish the city with gas and electric street lights. Under the con- 
tract the city will save nearly $500 a month on lighting alone. The 
Public Service Corporation agrees to provide electric lights at the 
rate of $85 a light of 2,000 candle-power, a year, providing there 
are not less than 250 lights; and if the number of lights is in- 
creased to 350, the price will be $80 a year per light. At the present 
time the city is paying at the rate of $100 a year for each arc light 
on the streets. 


LYNCHBURG, VA.—The board of aldermen defeated the project 
looking to the establishment of a municipal electric light plant in 
the pump-house when the gravity water system shall have been 
installed. A special committee, after investigating the causes of 
the present inefficient street lights, recommended that the council 
make provision for a ten-year contract with the local traction com- 
pany on a basis of 300 lights at fifteen cents each a night. The 
company has agreed to such a contract and to a proviso that the 
city, after a term of years, can become the owner of the lighting 
branch of the company. This report was adopted by a unanimous 
vote and in effect kills the municipal project, on which bids have 
already been received. 
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INDUSTRIAL ITEMS. 
THE OTTO GAS ENGINE WORKS, New York city, announces 
its removal to 136 Liberty street. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., has ready 
for distribution a handsome booklet devoted to “P. & S.” brass 
sockets. This booklet will be sent to any one interested upon 
request. 


THE WILLARD, STORAGE BATTERY COMPANY, Cleveland, 
Ohio, has opened a permanent office at room 1525, First National 
Bank Building, Chicago, Ill., where it will take care of its western 
automobile battery works and western train-lighting work. 


THE GEORGE WEIDERMAN ELECTRICAL COMPANY, IN- 
CORPORATED, 21-27 New Chambers street, New York city, is dis- 
tributing a very pretty calendar. This includes a small calendar 
pad attached to a large beveled mat which is embellished with 
a lithograph in colors. 


W.H.SCHOTT, Chicago, II., inventor of the Schott systems of heat- 
ing and steam distribution, is remembering his friends with a beauti- 
ful Christmas souvenir. This takes the shape of a lithograph in 
color, the principal figure being set out in relief. The subject is 
entitled “The Signal,” and is the work of John Paulding, sculptor. 


THE AJAX LINE MATERIAL COMPANY, 12 and 14 South 
Jefferson street, Chicago, 11l., has appointed the Kilbourne & Clark 
Company, of Seattle, Wash., as its northern Pacific agent. The 
latter company will add to its present stock an assortment of Ajax 
mast arms, arc lamp pulleys, arc insulators, toggle bolts and in- 
candescent street hoods. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., re- 
cently made an elaborate exhibit of its apparatus at the New 
York Academy of Sciences, in conjunction with the meeting of the 
American Association for the Advancement of Science. This ex- 
hibit includes an alternating-current-direct-current comparator, a 
new optical device for sensitive deflection instruments, a syn- 
chronized alternator, a motor secohmmeter, and a portable telescope 
galvanometer. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., has recently issued a folder describing the application of 
chloride accumulators and Exide batteries to railway signal and 
interlocking systems. The folder contains an {interesting table, 
showing the rapid progress in the use of these batteries for this 
class of work and gives illustrations of several types usually em- 
ployed in signal service. Illustrations are also shown of batteries 
of chloride accumulators in place in semaphore towers. 


THE GERMANIA ELECTRIC LAMP COMPANY, Newark, N.J., 
is occupying its new factory at Newark, where double the facili- 
ties of its old equipment at Harrison, N. J., are available. <A 
short time ago the old plant, which had been occupied by the Ger- 
mania company at Harrison, was burned down. This, it is under- 
stood, gave rise to an erroneous impression that the company had 
suffered through the fire. Announcement is made, however, that 
there was no part of the Germania company’s equipment in the 
building at the time. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J., maker 
of wire rope and wire for all purposes, is distributing a very useful 
calendar. The calendar pad is of large size, and the figures are of 


- such dimensions that they may be easily read across a large room. 


An illustration of the upper works of the company at Trenton 
gives a very good idea of the immensity of this establishment. The 
company is also distributing to its friends and patrons, as a New 
Year remembrance, a beautiful lithograph bearing the New Year’s 
greeting from Poor Richard's Almanac. 


THE F. D. LAWRENCE ELECTRIC COMPANY, Cincinnati, 
Ohio, is sending to some of its friends one of the handsomest 
calendars which has been distributed this year. The subject of the 
illustration is entitled “Christmas Greetings,” by Arthur. What 
makes this calendar particularly attractive is the generous spirit 
with which the company has refrained from placing any advertising 
on the face of the mat, simply making a modest announcement on 
the reverse side of the calendar. The company will send this cal- 
endar to any one for fifty cents in stamps. 


THE NATIONAL BATTERY- COMPANY; Bufalo; N. Y; an- 


co) 
to 


nounces that a National Battery depot has been opened in Chicago, 
located at 271 Michigan avenue. The depot is in charge of George 
S. Berger, who has been associated with the storage battery busi- 
ness in Chicago for many years. A complete stock of electric ve- 
. hicle and sparking battery parts will be carried, so that prompt 
renewals and repairs can be made of any standard-sized battery, 
as well as any National battery. The National Battery Company's 
sales office at 450 Old Colony Building, Chicago, will be, as here- 
tofore, under the management of Bertram Smith. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces the following recent sales: National Tube Company, Me- 
Keesport, Pa., one 340-horse-power, 230-volt, direct-current motor; 
four 125-horse-power, 230-volt, direct-current motors for driving 
pumps, and six fifteen-horse-power, 230-volt motors. American Print- 
ing Company, Fall River, Mass., one seventy-five-horse-power, 230-volt, 
direct-current motor. American Wood Working Machinery Com- 
pany, Rochester, N. Y., two thirty-two-horse-power, 230-volt, direct- 
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current motors, one thirteen-horse-power, 230-volt, and one ten- 
horse-power, 230-volt, direct-current motors. International Silver 
Company, Bridgeport, Ct., eleven direct-current motors aggregating 
162 horse-power. The Balance Cable Company has recently placed 
orders with the company, through the Mallard Construction Com- 
pany, of Jersey City, N. J., for six forty-horse-power crane motors. 
The Isbell Porter Company, Newark, N. J., has also ordered one 
thirty-five-kilowatt, 250-volt, direct-current generator and one twelve- 
horse-power, two six-horse-power and one five-horse-power, direct- 
current motors for driving ice machines. The Williams Construc- 
tion Company, Corinth, Miss., has placed orders for the following 
machinery: one 300-kilowatt, engine-type, alternating-current gen- 
erator; one 200-kilowatt, 600-volt, engine-type, direct-current gen- 
erator; one 100-kilowatt direct-current generator; two 100-kilowatt, 
three-phase ‘transformers; one 300-horse-power, 2,300-volt induction 
motor; one 150-horse-power, 650-volt induction motor. This equip- 
ment is to furnish power for the Corinth & Shiloh Electric Railway. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Hach Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 39 South Tenth street, Philadelphia. 


Secretary, S. S. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 


tary, Ralph W. Pope, 95 Liberty street, New York city. Meet- 
ings, fourth Friday of each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York City. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. — 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
tary, Calvin W. Rice, 12 West Thirty-first street, 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V: Swenson, 60 Wall street, New York 
city. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meeting held in Boston on third 
Wednesday in March. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec 
retary, E. W. Poole, Bridgeport, Ct. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


Secre- 


New York: 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
as Secretary, John P. Faure, 77 Water street, Ossining, 


ELECTRICAL CONTRACTORS’ 
MISSOURI. 
St. Louis, Mo. 


ELECTRICAL SALESMEN’S ASSOCIATION. Secretary-Treasurer, 
George H. Erich, 401 Monadnock Block, Chicago. Next annual 
meeting, Chicago, January 24, 1907. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month, 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. Next annual meeting, January 14, 1907. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 

EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Dr. Arthur 


H. Elliott, 4 Irving place, New York city. Meetings in New 
York city, second Friday of each month. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State College, Ames, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA TELEPHONE ASSOCIATION. Secretary, C. C. Deering, 
Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


ASSOCIATION OF STATE OF 
Secretary, Charles J. Sutter, 1220 Pine street, 


January 12, 190% 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S., Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, 111. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, 136 Liberty street, New York city. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, B. C. 
Adams, Madison, Wis. Next annual meeting, Chicago, Janu- 
ary 16-18. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Portsmouth, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio, 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


Secretary, 


Secre- 
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ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 


Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore, 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 185 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month, 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 14, 
1907. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 


ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, IN. 


Sec- 


DATES AHEAD. 


Chicago, 111., January 14-26, 1907. 
Chicago, Ill, January 16, 


Electrical Trades Exposition. 

Northwestern Electrical Association. 
17 and 18, 1907. 

Ohio Engineering Society. Columbus, Ohio, January 22-24, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 to 
November 30, 1907. 


Record of Electrical Patents. 


Week of January 1. 


$39.815. MANUFACTURE OF ELEMENTS FOR BATTERIES OR 
ELECTROLYTIC APPARATUS. Frank A. Decker, Philadelphia, 
Pa.. assignor, by mesne assignments, to Decker Electrical Manu- 
facturing Company, Wilmington, Del. The separator is made 
up of parts baked together and split apart. 


839,816. ELECTROCHEMICAL APPARATUS. Frank A. Decker, 
Philadelphia, Pa., assignor, by mesne assignments, to Decker 
Electrical Manufacturing Company, Wilmington, Del. The fluid- 
container has an increasing cross-section at increasing depths. 


839.817. COUPLING FOR BATTERY ELEMENTS. Frank A. 
Decker, Philadelphia, Pa., assignor, by mesne assignments, to 
Decker Electrical Manufacturing Company, Wilmington, Del. 
The parts are held in close contact by the weight of the plate. 


839,830. TELEPHONE HOOK-SWITCH. George D. Foster, Chi- 
cago, Ill., assignor to American Electric Telephone Company, 
Chicago, Ill. A removable hook. 


839,869. ELECTRIC LAMP. Frederick Muschenheim, New York, 
N. Y. A holder and reflector for an incandescent lamp. 


839.910. TELEPHONE SYSTEM. Harry G. Webster, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chi- 
cago, Ill. A modified common battery system. 


839. 928. ELECTRIC HEATING ATTACHMENT FOR HOT-WATER 
BAGS. Charles Van Dyke Hill, St. Louis, Mo. A heating ele. 
ment is inserted in place of the usual stopper. 


839.935. PHASE-ADJUSTING MEANS FOR ALTERNATING-CUR- 

RENT MOTORS. Benjamin G. Lamme, Pittsburg, Pa., assignor 

to Westinghouse Electric and Manufacturing Company. A 

. variable voltage transformer is inserted across one phase of 
the system. 

839936. PHASE-ADJUSTING APPARATUS. Benjamin G. Lamme, 

Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 


facturing Company. Electromotive forces of different phase 
are supplied to the fleld-magnet circuit. 


839,937. METHOD OF REGULATING THE SPEED OF ELECTRIC 
MOTORS. Benjamin G, Lamme, Pittsburg, Pa., assignor to 


Westinghouse Electric and Manufacturing Company. The 
electromotive force at the fleld-winding terminals is varied by 
varying the impedance of the circuit. 


839,958. REGULATOR FOR ALTERNATING-CURRENT MOTORS. 
Clarence Renshaw, Wilkinsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Campany. The motor armature 
is supplied from a variable voltage transformer. 


839,983. ELECTRIC FURNACE. William H. Bristol, New York, 
N. Y. The heating element is enclosed within a fused quartz 
receptacle. 


839,984. THERMOELECTRIC GENERATOR. William H. Bristol, 
New York, N. Y. Two elements of differing fusing points are 
employed. 

839,985. THERMOELECTRIC GENERATOR. William H. Bristol, 


New York, N. Y. Two sets of elements are used, the hot junc- 
tion of one being placed adjacent to the cold junction of the 
other. 


840,001. METHOD OF REGULATING ALTERNATING-CURRENT 
MOTORS. Benjamin G. Lamme, Pittsburg, and Clarence Ren- 
shaw, Wilkinsburg, Pa.. assignors to Westinghouse Electric 
and Manufacturing Company. The phase relations of the 
applied electromotive forces are varied in accordance with the 
amount of current traversing one of the circuits. 


840,002. DUPLEX TELEGRAPH. Joseph W. Larish, New York, 
N. Y., assignor of one-half to Postal Telegraph-Cable Company, 
New York, N. Y. A system for \branch-lines. 
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840,005. TESTING DEVICE. Asa M. Mattice, Milwaukee, Wis.. 
assignor to Allis-Chalmers Company, Milwaukee, Wis. An elec- 
trical gauge for measuring the amount of bearing wear. 


839,935. — PHASE- ADJUSTING MEANS FOR ALTERNATING CURRENT MOTORS. 


840,009. APPARATUS FOR ERECTING AERIAL CABLES. Ralph 
S. Peirce, Chicago, Ill. A hook formed from a bent metal 


plate. 

840,013. CONTROLLING ELECTRIC POWER DISTRIBUTING 
SYSTEMS. Joseph L. Routin, Lyons, France. The controller 
is an electric motor with a compound-wound field. 


840,014. ELECTRICAL PLUG RECEPTACLE. Frank J. Russell, 
New York, N. Y. A countersunk receptacle. 

840,018. APPARATUS FOR SEARCHING OF SUNKEN BODIES. 
Max von Schoultz, St. Petersburg, Russia. A magnetic sound- 
ing device. 

840,028. LIGHTNING ARRESTER. Matthew O. Troy, Schenectady, 
N. Y., assignor to General Electric Company. A multiple gap 
arrester. 

840,036. LIGHTNING ARRESTER CONNECTION. Edward A. 
Baldwin, Schenectady, N. Y., assignor to General Electric Com- 
pany. A compound delta-Y connection. 


840,051. TAPE-PUNCHING REGISTER. John L. Du Frane, Oak- 
land, Cal. A combined punch and register. 


840,013.—CONTROLLING ELECTRIC PowER DISTRIBUTING SYSTEMS. 


840,060. HEATING ATTACHMENT FOR HOT-WATER BAGS. 
Charles Van Dyke Hill, St. Louis, Mo. The heater, inserted 
into the bag, is surrounded by a perforated tube. 


840,066. CONDUIT. Louis A. Jones, Cambridge, Mass., assignor 
to American Circular Loom Company, Chelsea, Mass. A con- 
duit of laced fiat strips of resilient material. 


840,068. PANELBOARD FOR ELECTRICAL DISTRIBUTION. Ed- 
ward N. Lake, Chicago, Il. A method of wiring. 


840,069. TELEPHONE TRANSMITTER. Alfred Larsden, Buffalo, 
N. Y. A resilient ring, with enlarged periphery, rests against 
the diaphragm. 

840,087. CONTACT SHOE FOR ELECTRIC RAILWAYS. Henry 


C. Pealow, Batavia, Ill. A pair of shoes pressed against the 
top and sides of the rail. 
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ELECTRICAL TYPEWRITER SELECTING AND OPER- 
ATING MEANS. George W. Donning, East Orange, N. J., as- 
signor to Harry T. Ambrose, Orange, N. J. A common power 
bar and selective devices operate the type bars. 


ELECTRICAL TYPEWRITER. George W. Donning, East 
Orange, N. J., assignor to Harry T. Ambrose, Orange, N. J. 
A method of utilizing a common power bar. 


HOISTING MACHINE. Arthur E. Handy, Providence, 
R. I., assignor to Rhode Island Elevator and Machine Company, 
Providence, R. I. An electrically driven hoist. 


840,036.— LIGHTNING ARRESTER CONNECTION. 


840,135. SIGNAL APPARATUS. W. Britton Lane, Evanston, Ill. 
An electrical block signal system. 


840,150. TRANSFORMER. Walter S. Moody, Schenectady, N. Y., 
assignor to General Electric Company. A method of arranging 
the coils. 


840,159. ELECTRICAL SIGNALING APPARATUS. John D. 
Peachey, East Orange, N. J. An indicating drop for fire-alarm 
or police-signal systems, 


840,182, PENDENT SWITCH. Herbert C. Wirt, Schenectady, N. Y., 
assignor to General Electric Company. ‘Design for a key-switch. 


840,186. MOTOR-STARTING RHEOSTAT. Paul H. Zimmer, 
Schenectady, N. Y., assignor to General Electric Company. Aun 
auxiliary circuit is closed around the controller arm. 


840,201. ELECTROMAGNET SIGNAL. Henry M. Crane, New York, 
N. Y., assignor to Western Electric Company, Chicago, Ill. An 
annunciator drop. 
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840,060.—HEATING ATTACHMENT FOR HoT-WATER Baae. 


840,216. SYSTEM OF ELECTRICAL DISTRIBUTION. Rudolf 
Hundhausen, Wilmersdorf, near Berlin, Germany, assignor, by 
mesne assignments, to General Electric Company. A means 
for maintaining the proper polarity in a single branch circuit 
from a three-wire system, 


840,336. INSULATOR. Alfred Johnson, Quincy, Ill. 
insulator. 

840,344. ELEVATOR GATE-CLOSING MEANS. Charles W. Kirsch, 
Chicago, Ill. An electrically controlled elevator door. 


840.451. COMMUTATOR. Manes E. Fuld, Baltimore, Md. A method 
of constructing a commutator. of few parts 
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NEW YORK, SATURDAY, 


JANUARY 19, 1907. 
ELECTRIC IGNITION OF GAS ENGINES. 

The ignition problem in gas engines and other motors of the 
internal-combustion type has always been one of considerable 
Importance. Various plans have been tried, with more or less suc- 
cess. Electric ignition has played an important part in this work, 
and has, on the whole, given the most satisfactory results for all 
classes of work. Nevertheless, electric ignition has not been free 
from troubles of its own, and many plans have been tried to render 
this little accessory device perfectly trustworthy. For example, 
an incandescent wire may be used, or an electric spark. If the 
latter plan be adopted, dependence may be placed upon a low- 
voltage discharge of comparatively large intensity, what is called 
a “thick” spark, or a smaller current discharge at higher voltage. 
All these plans have advantages, vet none of them is entirely 
free from trouble. The problem has even attracted some high 
scientific skill, vet one can not say to-day that it has been solved 
in an entirely satisfactory way, for a failure of the ignition sys- 
tem seems to be one of the most frequent causes for the break- 
Whether the fault les with the builders 


of the automobile engine, who may put more dependence upon 


down of automobiles. 


their own ideas and less upon scientific suggestions, or whether 
it be true that the conditions surrounding the discharge gap 
in the cylinder render the scientific suggestions, based on outside 
phenomena, useless, remains to be seen. In fact, there seems to 
be an excellent opportunity for some one who will make a 
thorough investigation of the whole problem, so as to put it upon 
a sound basis. 

There should be no difficulty in producing an electrical dis- 
charge at any given instant at any given intensity within the 
evlinder. If this be done there seems to be no reason why the 
explosive mixture, if it has been properly mixed, should not be 
ignited. 

Some work was done recently in this direction by Messrs. 
H. Topham and H. G. Tisdall, during a test of a gasolene 
engine which they were making. One point of interest investi- 
gated was the effect of an external spark-gap upon the action 
of the igniter. It has been known for a long time that if a 
second gap be introduced in the ignition circuit outside of the 
cylinder that there is less likely to be failure. This was shown 
to be the case in the work referred to above, and it was found 
that it was probably due to the fact that under continuous 
working the insulation of the plug becomes heated and thereby 
a comparatively good conductor, so that the current, instead 
of jumping suddenly across the gap as a spark, will leak across 
the insulation and thus prevent the necessary spark from being 


produced in the gap. It was found that by heating the spark 
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plug by means of a gas flame that it failed to work as soon as 
the porcelain bushing became red hot, but began again when this 
was allowed to cool. The effect of the external gap is to prevent 
a leakage across the porcelain, so that when a discharge takes 
place the rush of current will be forced across the gap. There 
would probably be some benefit in this if, as may be the case, 
the discharged electrodes become coated with soot. Leakage 
would be apt to take place, but a sudden violent discharge across 
the gap would have, more or less, the nature of an explosion and 
tend to clear the gap. This suggests also that the cooling of the 
plug by means of circulating water might increase its reliability. 
It was found from the above-mentioned test that the resistance 
of a porcelain sleeve was about 1,000 megohms cold, but fell to 
less than one megohm at a red heat. It should not require much 
cooling to maintain the resistance at a point at which the leak- 
age effect should become negligible. 

Another point investigated in these tests was the effect 
of the speed of the engine on the spark time. Setting the 
igniter to give a spark at a certain point during the revolution 
of the flywheel, it was found that at first, under normal con- 
ditions, there was an apparent advance of about forty degrees 
in the spark. This was due to the rebound of the spring switch 
of the primary of the induction coil, which thus opened the 
circuit before it was lifted by the cam. When this defect was 
remedied there was a retardation of about thirty degrees in the 
discharge, corresponding to nearly one-tenth of the stroke of 
the engine. Similar behavior, no doubt, occurs in many cases in 
actual practice, so that one can not say just what the ignition 
system is doing. A thorough study of the whole problem would, 
no doubt, suffice to clear away much misunderstanding and assist 
in producing an ignition system which could be called reliable. 

DIRECTED WIRELESS TELEGRAPHY. 

During March of last year a paper was presented to the 
Royal Society, of London, by Mr. William Marconi, detailing 
some results with directed wireless telegraphy which he obtained 
by means of an antenna, part of which was stretched horizontally 
over ground. Later in the year Dr. J. A. Fleming offered a 
theoretical explanation of the directed action of such horizontal 
antenne in a note read before the same society. This note was 
discussed briefly in the ELEcTRICAL Review for July 29. At 
the same time another explanation of the phenomenon was 
pointed out. This considers the horizontal antenna as con- 
stituting really two oscillating systems differing in phase. The 
vertical portion forms one of these, and the horizontal wire, act- 
ing with the earth as a condenser, forms the other. The 
latter is, of course, displaced from the former, and the oscilla- 
tions taking place in it will differ in phase. In other words, 
the results obtained resemble, but they are not identical with, 
those which could be obtained by means of two vertical antenne 
properly placed and suitably tuned. Under proper conditions 
these two antenne would reenforce one another in the plane 
containing them, while interference, to a greater or less extent, 
would take place throughout other angles. E 

More recently a fuller paper has been presented by Dr. 
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Fleming before the Physical Society, of London, which dis- 
cusses the reasons for the unsymmetrical action of a bent 
oscillator and gives the results of a number of experiments, 
conducted, however, on a small scale. These experiments agree 
with those conducted by Mr. Marconi, but the curves obtained 
are more irregular and distorted. The smooth figure 8 curve 
which might be expected is not seen: The results also agree 
with the previous work, indicating that the greatest reenforce- 


ment takes place in the plane containing the antenna, but in the 


opposite direction to which it points. 

Dr. Fleming offers a simple explanation of this action. 
Assuming a rectangular oscillating circuit in which the current 
at all points is equal at the same time, points in the magnetic 
field thus set up may be obtained at which the forces are equal 
and in the same direction, and these points, when they lie in the 
plane of the rectangle, will be equally distant from its centre. 
If, now, one side of this rectangle be paralleled by a single con- 
ductor which carries a current exactly opposite in phase to that 
of the side, the effect will be to weaken the magnetic field on 
that side of the rectangle which has been paralleled by the 
wire and to strengthen it on the other side, because the magnetic 
forces set up by the current in the single wire will oppose that 
of the side of the rectangle lying near it and assist that of the 
far side. Assuming, then, that the current in this wire is just 
equal to that in the rectangle, it will neutralize the effect of the 
near side of the rectangle so that it may be neglected, and a 
loop is obtained which seems to resemble the bent antenna which 
employs the earth for the third side of the loop; an unsym- 
metrical magnetic field will be set up which will be strongest in 
the plane of the antenna but on the opposite side from the 
horizontal part. 

This explanation does not seem to be entirely satisfactory, 
for in the first place the current will not be the same at all 
points of the oscillating system at one instant. -This objection 
is pointed out by Dr. Fleming, but he says that to allow for it 
greatly complicates the system. However, even overlooking this 
fault, objections may still be made to the reasoning, for by 
paralleling three sides of the rectangle by three wires, in a 
way similar to that suggested by Dr. Fleming, the effect of 
these wires will be wiped out, and reasoning will still call for 
an unsymmetrical field, although we have by analogy a single 
vertical antenna which should give a uniform circular field. Re- 
plying to this criticism, it might be stated that an unequal 
distribution will be found if the measurements are made from 
the centre of the rectangle, instead of from the antenna. But 
the same criticism can be made of Dr. Fleming’s explanation. 
He speaks of the centre of the system without in any case defi- 
ning it, and from his diagrams, as well as from the abstracts of 
the paper which have as yet been seen, the measurements seem 
to have been made, not from the centre of the horizontal portion 


of the antenna, but from the vertical portion. Assuming that 


this has been the case, part, at least, of the ununiform dis- 
tribution may be explained. For instance, in one case the hori- 
zontal portion of the antenna was fifteen feet long, while the 
distance at which the intensity of the electric force set up in 
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various directions was measured was only 138. There is a 
difference here of nearly ten per cent, which would account for 
a difference of ten per cent in the intensity of the field, assuming 
that it varies inversely as the distance only. As the variation 
is probably greater than this, a still greater difference might 
be expected. Actual readings showed that the intensity, meas- 
ured in the direction of the horizontal antenna, was about 
eighty-seven per cent of that measured in the opposite direction. 

While part of the effect which was found might be explained 
in this way, this will not account for the very distorted curves 
found from experiment. It should be mentioned, however, that 
in these experiments a capacity was attached to the free end of 
the horizontal antenna, which gave it a period of oscillation cor- 
responding to a somewhat greater length. The length of the 
wave employed is about 100 feet, which corresponds to a total 
antenna length of about twenty-five feet. If this should have 
the effect of displacing the centre of the system still more 
towards the free end of the antenna, it would bring the results 
obtained still closer to what might be expected, upon the as- 
sumption that this system is similar to the two separate vertical 
antennze mentioned above. Moreover, it should be noted that 
attaching a capacity to the free end of the antenna might, 
according to the other explanation, be expected to give more pro- 
nounced directive action. It should be noted that while the 
maximum intensity of wave was found to be in the plane of the 
antenna, the minimum was not at right angles to this, but at 
an angle of about 105 degrees from the direction of the 
maximum. This result agrees with Mr. Marconi’s work. A 
similar result would be expected if two separate antenna were 
employed, of different radiating powers. While the analytical 
explanation of the directed action of the horizontal antenna 
may be satisfactory as given, a simpler one which could be 
readily understood and which would give some idea of the forces 
brought into play, would be very acceptable. 

ELECTRICITY CAN NOT BE ADULTERATED. 

One of the best points for the central station solicitors to 
bring home to prospective customers is the fact that it is abso- 
lutely impossible to adulterate electricity, even if a company 
desired to do it. This is not true of gas, water or many of the 
other necessary public services. The quality of the service 
given by different central stations may vary in respect to the 
evenness of the voltage and the continuity of the supply, but 
the fact remains that the customer who buys electric current by 
meter pays for electric current and for nothing else. There are 
no inferior grades of electricity. Of course, meters go wrong at 
times, but the number of inaccurate instruments in service is a 
surprisingly small proportion of the whole. 

This point is well worth pressing home when complaints 
begin to be voiced among consumers as to the poor quality of 
the gas, and at this time of year capital can be made out of 
the inferior gas service supplied in many communities. There 
is no better time to press home the value of central station 
power and light than when the gas consumer is getting dis- 
satisfied with the service for which he pays. 
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RUBBER PRODUCTION. 

A recent report from United States Consul G. E. Anderson, 
at Rio Janeiro, quotes from a message of the governor of Para, 
Brazil, regarding the future of the Brazilian rubber industry. 
The necessity for planting rubber trees and cultivating them as 
an agricultural enterprise in the Amazon valley is earnestly 
urged, for only in this way can the rubber industry be protected 
and placed upon a firm and lasting basis. 

This report also gives the latest figures showing the produc- 
tion of rubber in the Amazon country. During the year ending 
June, 1906, 75,352,395 pounds of rubber were shipped from the 
Brazilian ports of Para and Manaos, and the Peruvian port of 
Iquitos. Of this amount something over 37,000,000 pounds 
was fine rubber, the rest being medium and poorer qualities. Of 
the total amount shipped a little over 44,000,000 pounds went 
to Europe, and 31,000,000 pounds were brought to this country. 

This information is interesting, taken in connection with a 
brief discussion of the rubber situation which is given on another 
page of this issue. This is from a report by Mr. J. C. Willis, 
of the Ceylon rubber exhibition held during the past summer. 
It is said that there are in Ceylon over 100,000 acres which have 
been planted in rubber, and in the Malay peninsula about half 
It is estimated that Mexico has about 100,000 
acres planted in rubber, making in all about 275,000 acres, 
which should produce before long about one-quarter of the 
probable world’s consumption. 


as much more. 


The results from these planta- 
tions seem to have been so successful that the work might be 
enlarged, as this would not only render us less dependent upon 
the natural forests, but would stimulate the Brazilian rubber- 
producing states to begin artificial cultivation there. 

An interesting part of Mr. Willis’s report deals with the 
methods of preparing rubber which have been developed in 
Ceylon. Instead of curing the rubber by crude methods such as 
those employed in Brazil, scientific methods have been devised 
which produce a cleaner and purer article. Moreover, by mixing 
the vulcanizing materials and the coloring matter with the 
latex, a material is produced which is much more homogeneous 
than can be secured by the treatment of cured rubber, and the 
same plan—that of adding other materials before coagulation— 
makes possible a number of new and valuable products which 
have the wearing qualities and strength of rubber, although they 
contain but a small proportion of it. It would seem that more 
progress has been made in such matters in Ceylon than is possi- 
ble under the conditions existing in Brazil, but it might be well 
to follow the work there closely, with a view of benefiting 
from it. Some of the processes which have been found success- 
ful in Ceylon might prove valuable even under very different 
conditions. 

Any reference to the production of rubber always brings to 
mind the unique position occupied by this material. For many 
purposes it is indispensable, and it would be much more widely 
used if a larger production were available. So far the science 
of chemistry has not succeeded in devising a substitute for this 
material, though time and again the desiralility of doing so 


has been urged. 
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Chicago Electrical Show 


Opened. 
(Special Telegram to the Electrical Review.) 
Cuicaco, ILL., January 14.—The 


second annual show of the Chicago 
Electrical Trades Exposition Company 
opened Monday evening, January 14, 
at eight o'clock. There were probably 
ten thousand persons present and much 
enthusiasm was shown. The interest was 
well maintained. The exhibitors and 
management have been caused much ex- 
pense and inconvenience by the unreason- 
able demands of labor organizations. 
Heroic work to-day made possible the 
opening in very good shape. The Coli- 
seum is elaborately decorated and brilliant- 
ly lighted. Among the more prominent 
exhibitors are the General Electric Com- 
pany, showing the remarkable effect of 
high candle-power lamps and Holophane 
reflectors, a feature of the exhibit being 
cighty-five-candle-power 105-watt tung- 
_ sten lamps made in an American fac- 


tory by American methods; Allis- 
Chalmers Company ; Automatic Elec- 
tric Company; American’ Steel and 


Wire Company; Central Electric Com- 
pany; Frank B. Cook; Joseph Dixon 
Crucible Company; Electric Service Sup- 
plies Company; Electric Storage Battery 
Company; Fort Wayne Electric Works; 
Gould Storage Battery Company; Nation- 
al Electric Lamp Association, Stromberg- 
Carlson Telephone Manufacturing Com- 
pany; Wagner Electric Manufacturing 
Company; Western Electric Company ; 
Westinghouse Companies; National Bat- 
tery Company; American Electrical 
Novelty Company; American Sewer Pipe 
Company; Albert and J. M. Anderson; 
W. N. Matthews and Brother; National 
Carbon Company; J. L. Schureman Com- 
pany; Shelton Electric Company and C. 
H. Thordarson. The Chicago Edison and 
Commonwealth Electric companies make 
an extensive display of light, heat and 
power apparatus. A. A. G. 
—0 
Ohio Electric Light 
Association. 

The executive committee of the Ohio 
Electric Light Association held its mid- 
winter meeting in Columbus, Ohio, Janu- 
ary 10. The committee at that time 
selected Toledo, Ohio, as the place for the 
thirteenth annual convention of the asso- 
ciation and fixed the date as August 20, 
21 and 22, 1907. The programme will be 
entirely by central station men and its 
features particularly attractive to central 
stations. 

In accordance with the action taken 
at the last convention, the central station 
men of Indiana will be invited to be the 
guests of the Ohio association on the oc- 
casion of this convention. 
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The Progress of Electricity 
on Steam Roads in 1906. 

At a recent meeting of the Western So- 
ciety of Engineers Bion J. Arnold, in his 
presidential address discussed the progress 
made in the electrification of steam rail- 
roads in 1906. 

On a former occasion, in September, 
1904, during the International Electrical 
Congress, at the joint meeting of the In- 
stitution of Electrical Engineers, of Great 
Britain and the American Institute of 
Electrical Engineers, as retiring president 
of the latter body, Mr. Arnold spoke upon 
the “Electrification of Steam Railroads,” 
ana made certain predictions which have 
heen fairly closely followed since. After 
quoting from. that address his idea of the 
way in which electrification of steam rail- 
roads would come about, Mr. Arnold de- 
scribed the work which is now being car- 
ried out and which confirms his forecast. 
The work was expected to begin at the 
large city terminals when local conditions 
made the change necessary. This would 
lead to an extension of the system and 
the roads would become interested in com- 
peting electric lines. Then a fast electric 
freight service would be developed which 
would eventually become so important 
that the through freight traffic by steam 
locomotives, though at present cheaper, 
would in time, as cost of coal increases, 
grow less, until those roads operating an 
electric passenger service would ultimately 
use electricity exclusively. 

Previous to 1904 the officials of the 
steam railways of the country had paid 
but little attention to the subject of elec- 
tricity, but were then beginning to real- 
ize the inroads that were being made upon 
their local traffic by the interurban roads. 
This caused the more progressive ones 
among them to begin carefully to investi- 
gate the claims of the advantages of elec- 
tric traction, with the result that at that 
time there were either contemplated, or 
well under way, a number of important 
electrical installations, which could be 
credited to the favorable decisions of 
steam railway officials. 

As confirming the prediction then 
made, to the effect that the steam rail- 
roads would acquire the electric roads 
paralleling them, attention was called to 
the fact that according to published re- 
ports the New York Central & Hudson 
River Railroad Company has since then, 
in addition to practically completing its 
great electric terminal in New York city, 
either purchased outright, or acquired in- 
directly the controlling interest in most of 
the interurban roads paralleling its lines 
between Albany and Buffalo, and thecNew 
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York, New Haven & Hartford Rail- 
road has recently acquired practically all 
the interurban roads which compete with 
it in its territory. The Erie Railroad is, in 
addition to its preparation for the elec- 
trification of its terminals in the vicinity 
of Jersey City, now equipping thirty-four 
miles of track extending southeast of 
Buffalo, thus retaining traffic which might 
have been taken from it by the construc- 
tion of competing interurban lines. 

In like manner the Pennsylvania Rail- 
road system, in addition to the electrifica- 
tion of its great terminal system in the 
vicinity of New York, is gradually elec- 
trifying the Long Island Railroad system. 

The New York, New Haven & Hart- 
ford Railroad Company is also going to 
great expense in the electrification of its 
line from New York city to Stamford, 
Ct., a distance of thirty-one miles, with 
reasonable probability of gradual exten- 
sion of electric traction over its system. 

These few examples, together with the 
electrical operation of the great Simplon 
tunnel, by means of which the traveler 
will be carried from Switzerland into 
Italy without the annoyance due to ob- 
noxious gases emitted from the steam loco- 
motives, are sufficiently impressive to em- 
phasize the correctness of the lines of de- 
velopment outlined in 1904, involving, as 
they do, an expenditure of approximately 
$100,000,000 for electrical equipment, and 
a collateral investment of some $300,000,- 
000 more. 

In addition to these general types there 
are now under construction, or contem- 
plated construction, many special instal- 
lations adopted for various reasons, such, 
for instance, as the Saint Clair tunnet of 
the Grand Trunk Railway system, ex- 
tending from Port Huron, Michigan, to 
Sarnia, Ontario, wherein steam locomo- 
tives will soon be abandoned and trains 
operated electrically. 

The equipment of the Cascade division 


of the Great Northern Railway, over the 
Cascade mountains, a distance of about 
100 miles, although not yet definitely de- 
cided, is another notable example of the 
contemplated application of electricity to 
steam roads. Its equipment would elimin; 
ate the use of steam locomotives now oper- 
ating over a tortuous piece of road, and 
through a long and difficult tunnel. 

Electrification is also contemplated 
upon a division of the Southern Pacitic 
Railway, through the Sierra Nevada 
mountains, for the purpose of eliminating 
the difficulties due to tunnel operation, 
and of increasing the capacity of the road, 
which is now limited by the size of the 
present steam locomotives. 

Mr. Arnold exhibited a number of lan- 
tern slides showing the work being done 
hy “the roads) mentioned. 
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The Central Colorado Power 
Company. 

The Central Colorado Power Company, 
which has recently been incorporated un- 
der the laws of the state of Colorado, has 
an authorized bond issue of $20,000,000 
and a stock capitalization of $7,500,000 of 
preferred stock and $15,000,000 of com- 
mon stock. The first issue of bonds con- 
sists of $9,000,000, which have already 
been sold, and the proceeds of these bonds 
will be used to build the first power plants, 
which will have an aggregate capacity of 
30,000 horse-power. 

The company has acquired water rights 
and other properties, the core of the situa- 
tion, however, consisting of water rights 
on the Grand river. It is proposed to 
construct two large plants on this river, 
one at Gore Canon and one near Glenwood 
Springs. In addition to these rights on 
the Grand river, other very important 
water rights and properties have been se- 
cured with a view to development later. 
In order to provide funds for the first 
development, which will consist of plants 
sufficient for 30,000 horse-power, $9,000,- 
000 of bonds of the company have been 
sold. 

The board of directors of the company 
for the first year are as follows: D. H. 
Moffat, Charles M. MacNeill, J. A. Hayes, 
Leonard E. Curtis, Henry Hine, Thomas 
F. Walsh, all of Colorado; Hon. Myron T. 
Herrick, of Cleveland, Ohio; J. R. McKee, 
S. Z. Mitchell, E. R. Coffin, William P. 
Bonbright, all of New York; George L. 
Peabody, Copley Amory, of Boston. 

The following officers of the company 
have been elected : 

President—Hon. Myron T. Herrick, 
Cleveland, Ohio. 

Vice-presidents—J. R. McKee, New 
York; S. Z. Mitchell, New York; Leonard 
E. Curtis, Colorado Springs; Henry Hine. 
Colorado Springs. 

Secretary and treasurer—Leonard E. 
Curtis. 

General managers—Curtis & Hine, Col- 
orado Springs. 

The organization has been perfected and 
active work is now in progress on the 
plants at Gore Canon and Glenwood 
Springs. 

The organization will include George 
B. Tripp, formerly manager of the Col- 
orado Springs Electric Company, P. T. 
Hanscom, electrical engineer, formerly at 
the head of the power and mining depart- 
ment of the General Electric Company, 
and R. McF. Doble and F. C. Finkle, con- 
sulting hydraulic engineers. 

The first developments which it is pro- 
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posed to complete will have a capacity of 
30,000 horse-power, and it is expected 
that at least half of this will be in opera- 
tion in from fifteen to eighteen months. 
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The first plants to be built are in the 
centre of a territory of 50,000 square 
miles, which can readily be supplied from 
the two plants, with transmission lines of 
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The present plans contemplate further de- 
velopments as rapidly as the market for 
power demands them, which will have an 
aggregate capacity of 50,000 additional 


moderate length. This territory includes 
Denver, Boulder, Gilpin and Clear Creek 
counties, Leadville, Cripple Creek, and, 
in fact all the mining districts, cities and 


DIVERGENCE OF GRAND RIVER, COLORADO, AT GORE CANON. 


horse-power. The plans for this work are 
already completed and the company has 
financial backing which will enable it to 
construct these plants as rapidly as the 
market for power demands them. 


towns from Grand Junction on the west 
to Denver on the cast, and Wyoming state 
on the north to Pueblo on the south. 

As in a very large part-of this district 
the cost of making,power by steam must 


100 


necessarily always be high, it is believed 
that the supply to these places of large 
amounts of power at prices much below 
the cost of steam power will be of very 
great benefit to them all. The policy of 
the company will be broad and liberal, and 
experience with similar plants elsewhere 
has demonstrated that the introduction of 
electric power at a moderate price, with all 
of its advantages of simplicity and flexi- 
bility, is a very potent agent in assisting 
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river to the power-house. The water con- 
veyed through this tunnel will be dropped 
through pressure pipes to the wheels with 
a head of about 350 feet. At Glenwood, 
similar construction will be employed, but 
the tunnel there will be about ten miles 
long, and the head obtainable 400 feet. 
Immense power-houses of the most modern 
and up-to-date construction will be built, 
and the transmission lines constructed to 
convey the energy from the power-houses 


DIVERGENCE OF GRAND RIVER, COLORADO, AT GLENWOOD. 


in the development of enterprises of all 
kinds. The company will fix rates that 
will encourage business and investment of 
capital in mining, milling, traction, light- 
ing, manufactories and other enterprises. 
The work undertaken is one of great 
magnitude, and construction will continue 
over a period of a number of years. At 
Gore Canon it will be necessary to con- 
struct a tunnel four miles long for con- 
veying the water from the intake in the 


to the various points of use at a pressure 
of probably 80,000 volts. The present 
plans contemplate the construction of 
about 300 miles of such lines. These 
lines will consist of steel towers and cop- 
per cables, and will be built to withstand 
the severe conditions of climate and 
weather prevailing throughout the moun- 
tainous regions, so as to insure continuity 
of service. 

The construction of the long tunnels, 


Vol. 50—No. 3 


which will be twelve feet by fifteen feet 
in size, is, of course, a very expensive un- 
dertaking, but, when once completed they 
will be permanent and the plants will not 
be subject to the interruptions common to 
plants of this character where wooden 
flumes and open canals are used. 

Taken as a whole this is the largest 
undertaking of the kind ever started, and 
if the plants are properly constructed and 
managed, it should prove profitable to 
the company and of inestimable value to 
the state of Colorado as a whole. It is 
prophesied by those who are making a 
most careful study of the subject that it 
will not be long before the trunk lines of 
railroads will be operated over the Con- 
tinental Divide by electric power, and the 
establishment of these great power plants 
will undoubtedly bring this about more 
quickly than if the railroads had to de- 
pend upon making their own power. In 
view of these facts, Colorado is to be con- 
gratulated upon an enterprise of this char- 
acter, which brings such a vast amount 
of outside capital into the state to be spent 
in a way which can not help being of 
great benefit to the state at large. 

ee 

American Society of 

Mechanical Engineers. 


A meeting of the American Society of 
Mechanical Engineers was held in the 
auditorium of the engineering societies’ 
building, January 8, to listen to an ad- 
dress by Frederick P. Fish, president of 
the American Telephone and Telegraph 
Company, upon the subject, “The Ethics 
of Trade Secrets.” An invitation had been 
issued to the American Institute of Elec- 
trical Engineers to attend this meeting. 

It was announced that while the meet- 
ing was the first one to be held in the 
new building, and although the other or- 
ganizations would begin to hold their 
meetings there, that the formal opening 
of the building would not take place until 
April, as had been stated previously. 
Since, however, the various auditoriums 
have been completed, it seemed desirable 
that they should be utilized, and the dif- 
ferent societies obtain the benefit of 
suitable places for meeting. After the 
address those in attendance inspected the 
building and the various quarters of the 
different societies. 

An abstract of Mr. Fish’s address will 
be presented in an early issue of the 
ELECTRICAL REVIEW. The subject was 
introduced by a brief historical review 
and then the legalyside was explained. 
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THE HEATING COEFFICIENT OF 
MAGNET COILS. ' 


— m 


BY G. A. LISTER. 


The heating coefficient as applied by 
the designer of electrical machinery is ex- 
pressed by— 


Cy = Not. 
where— 
t = Mean final temperature rise in 
degrees centigrade. 
Sw = Coil surface in square centi- 


metres per watt dissipated. 

Ca = Heating coefficient. 

The mean final temperature rise is given 
by the difference between the mean tem- 
perature of the coil when it has reached a 
steady value, 6,, and the temperature of the 
surrounding air, 6,. The method of measur- 
ing the temperature of the coil by a ther- 
tometer is unsatisfactory. The safer way 
is to determine the temperature by calcu- 
lation based on the observed increase of 
resistance. This gives the mean tem- 
perature throughout the coil, and is the 
method which has been used in the tests 
here recorded. The actual resistances are 
conveniently determined by means of a 
voltmeter and ammeter. 

The ratio of the maximum to the mean 
temperature of a coil varies with its di- 
mensions and design, and on the condi- 
tions under which it is worked. The fol- 
lowing average values of this ratio are 
taken mainly from Rayner’s report to 
the Engineering Standards Committee.’ 
Ravner’s tests were made on machines 
ranging from 25 to 500 kilowatts. 


Ratio. 
Conditions. Max. Temp. 
Mean Temp. 
Stationary coil without core........ 1.12 
Coil in place on machine............ 1.17 


Coil in place on machine running 

TTC esis cots, wer neta ite Bh 6 ore seen wee a 1.15 
Coil in place on machine fully loaded 1.175 

Very few values are over 1.2, and this 
is consequently a safe figure to employ 
when estimating the maximum tempera- 
ture of the field coils of fully loaded ma- 
chines. 

The: Surface per Watt—As has been 
stated, there is a diversity of opinion as 
to what portion of the coil surface should 
be taken in expressing the surface per 
watt, or the surface to be provided per 
watt dissipated in the coil. Tests show a 
slight increase in the temperature rise 
when the coil is placed on the core, this 
small effect occurring both with taped 
coils and with coils wound on a metal 


! Ah«tracted from a paper read before the Rirming- 
ham local section of the dene eal of Electrical En hi 
neers of Great Britain, December 1 

1E. H. Rayner, “ Report on Tem anne Experiments 
carried out at the National Physical Laboratory: 
Journal of the Institution of Electrical Engineers, 1903. 
p. 613. 
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former. In view of the fact that the tem- 
perature rise differs so very little in the 
two cases, it seems preferable to consider 
the total surface of the coil when dealing 
with the surface per watt, and to use a 
“heating coefficient” which will combine 
the effects of radiation, conduction and 
convection. | 

The heating coefficient, although usual- 
ly quoted as a single figure and called the 
heating constant, is certainly not constant 
even for the same machine. It varies with 
the speed and with the load. In different 
machines it will also vary with the nature 
of the surface of the coil, the method of 
securing the coil to the machine, the 
ventilating properties of the rotating 
armature, and generally with the design 
of the machine. If all these conditions 
remain constant it will still be found that 
the coefficient varies with the final tem- 
perature attained by the coil. 


1590 680 


Temperature ree 


Small coll covered with two layers of tape and varnished. 
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The following curves, Figs. 1 to 7, show 
the variation of the temperature rise with 
the watts absorbed for various types of 
coils and under varying conditions. In 
cases where it should prove useful, the 
heating coefticient has also been plotted. 

Four conditions have been considered : 

1. The coil supported in air. 

2. The coil in place on the machine 
with the machine stationary. 

3. Machine running light at normal 
speed. 

4. Machine running fully loaded at 
normal speed. 

Some of the results recorded have been 
taken from previous papers. In each such 
case the points are plotted in a distinctive 
manner. Particulars of the coils, so far 
as they are available, will be found in 
Table IT, and also full references to the 
original papers. 

A few words of explanation are neces- 


in Gugracs ede gridi, 
Fia. 1.—Co1Lt No. 1 SUPPORTED IN AIR. 


Total surface, 960 sq. cm. For details 


of coil see Table I 


Since the greater part of the cooling 
effect is due to radiation, it is not surpris- 
ing that field coils should follow to some 
extent the law of radiation. In 1879, 
Stefan’ showed that radiation was propor- 
tional to the fourth power of the absolute 
temperature, and this has since been veri- 
fied, and is recognized as Stefan’s law. If 
radiation only had to be considered we 
should have— 

k= Sy (6,4 — 6,'), 
where kis a constant known as the 
stant of radiation.” 

The experimental heating curves of 
field coils show characteristics of this law 
(see Fig. 1), but unfortunately the dis- 
turbing and uncertain effects of conduc- 
tion and convection render it impossible 
to state a general equation. such as the 
above. 


“oon- 


t Wien. Akad. Ber., 1879, Ixxix. pp. 391, 428. 


sary in reference to my own tests. The 
resistance of the coil at zero centigrade 
was calculated by using the standard tem- 
perature coefficient of 0.428 per cent in- 
crease of resistance per degree centigrade 
rise, All temperature rises were then 
calculated from this basis. Each meas- 
urement of final temperature was made 
after the coil had been carrving current 
for a period averaging about ten hours, 
thus insuring that perfectly steady tem- 
perature conditions had been reached. 
Full particulars of the six coils tested will 
be found in Table I. The coils have been 
numbered I to VI, using Roman figures. 
In every instance the figures for the watts 
per square centimetre are based upon the 
total surface of the coil. 

1. Coil Supported in Air—In my tests 
the coils were supported on three points, 
at a height|-of,from_four) inches to six 


Ld 
ap, 
e 
e 


inches above the surface of a table. Four 
coils were tested in this manner, and the 
results will be found plotted in Figs. 1 
to 3. The actual observations are shown. 
Points obtained from published data are 
also plotted. 

The results obtained on Coil I are 
given separately in Fig. 1, the watts dis- 
sipated per square centimetre, the square 
centimetres per watt, and the heating co- 
efficient being all plotted against the tem- 
perature rise. The whole of the obser- 
vations are plotted in Figs. 2 and 3; the 
temperature rise against the watts per 
square centimetre in Fig. 2, and the heat- 
ing coefficient against the tom pera tini 
rise in Fig. 3. 

These results show clearly iie effect of 


tne covering of the coil on its heating. 
Coil IV is that of a 100-brake-horse- 
100 


Sec eee eee 
= tt 
d.4,. Covered + with-camb 


drenar 44 — 
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Fe OSA 


Temperature cise in degrees centigrade. 


0038) O04 Oos O07 
Watts per square centimetre. 


2.—TEMPERATURE RISE OF CoILs Sur- 
PORTED IN AIR. 


Fic. 


Total Surface. 
Coll No. I, covered with two layers 


Of tape give etre ae Paka eee wed 960 sq. cm. 
Coil No. II, covered with mica and 
CHDCY caver ea ees oOo ey 1,075 sq. cm. 


Coil No. III, heavily insulated with 
mica and taped 
Coli No. IV, wound on sheet-iron 
former sorri ae BLT Re wa 2,100 sq. cm. 
For details of these colls see Table I. 


2.530 sq. cm. 


e. ee ey 


power motor tested by Rayner. This was 
covered in an unusual manner with three 
lavers of varnished cambric and four 
thicknesses of boot webbing. 

Coil I was covered only with varnished 


tape. 
Coils IT and TIT gave almost identical 
results. [n each case a considerable 


amount of mica was used, and this was 
covered with tape and varnished. Coil II 
was an ordinary field coil, and Coil ITI 
was one belonging to a stationary arma- 
ture of a high-tension alternator. The 
latter was heavily insulated with mica 
around the embedded portion of the coil. 

Coil IV was wound in a shecet-iron 


ELECTRICAL REVIEW 


former with the outside cylindrical sur- 
face left uncovered. The results are near- 
lv identical with those obtained for the 
plain Coil I. 

An interesting fact is the remarkably 
small temperature rise of Coil I8. It 
was identical with Iy, except that it was 
wound with double cotton covered berrited 
wire. This point was referred to by A. 
F. Berry in the discussion on Rayner’s 
paper. He stated that such enamels 
would stand high temperatures, and sug- 
gested their use as a means of reducing 
the cost of production. Engineers gen- 
erally would welcome further information 
respecting such coils from those in a posi- 
tion to give it. 

2. Coils in Position en Machine—Ma- 
chine Stationarv—The variation of tem- 
perature rise with watts per square centi- 
metre is plotted in Fig. +, and two typical 
heating coefficient curves in Fig. 5. Fig. 
4 gives results on a greater variety of 
coils than Fig. 2, more data and tests 
being available. A comparison of the two 
sets of curves, however, such as may be 
obtained at a glance by placing a tracing 
of Fig. 2 over Fig. 4, is instructive, as 
showing the effect of the iron core upon 
the heating of the coil. 

Coil I of Fig. 2 and Coil VI of Fig. 4 


are comparable, being constructed in 
much the same manner. At a tempera- 
ture rise of fifty degrees centigrade, 


Coil VI shows ten degrees greater heat- 
ing than Coil I. This must be partly due 
to the fact that Coil VI is considerably 
larger than Coil I, and also to the general 
tendency of coils which are made to fit 
loosely over the core in the usual manner 
to show a slightly greater temperature rise 
when placed in position. 

Also, tests on Coil IV are plotted in 
both figures, and the curves show that at 
fiftv degrees centigrdde the coil heats 
about three degrees more on the core than 
when supported in air. This coil is 
wound on a special former, the end plates 
of which project inward about one-quarter 
inch, thus leaving a clear but practically 
unventilated space between the main part 
of the former and the core. 

Coils Iy and VI also show slightly 
greater heating when placed in position 
on the core. In all cases, however, this in- 
crease of temperature rise is small, and the 
results justify the svstem of basing the 
heating coefficient on the total surface of 
coil and former. 

Coil V shows the least heating. It was 
the smallest coil tested, and was wound 
on a zine former fitting very closcly to the 


'Journal of the Institution of Electrical Engineers, 
1905, p. 704. 
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I think it likely that the method 
of making the former of metal and fit- 
ting it very closely over the iron core may 
cause the coil to run cooler when placed 


core, 


Fio. 3.—HEATING COEFFICIENT OF COILS 


SUPPORTED IN AIR. 


Total Surface. 

Coil No. I, covered with two layers 
OL MADE. £454 404846 6 es oe Pee ee 
Coll No. IT, covered with mica and 
CADES sa ets aes ae Wee a a ee ete aes 
Coll No. III. heavily insulated with 
Mica and taped ............08. 2.530 sq. cm. 
Coll No. IV. wound on sheet-iron 
former oa cde ddl ecae ew oe eS 


960 sq. cm. 
1,075 sq. cm. 


2,100 sq. cm. 


in position than when freely supported in 
air. Coil VI (without former) was prac- 
tically only in contact with the core at 
the corners. As will be seen from Table 
I, the motor Coil VI was wound with 
larger wire than the generator Coil Via, 
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Walts per square centimetre. 
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Fic. 4.—TEMPERATURE RISE OF COILS IN Posi- 
TION, MACHINE STATIONARY. 


Total Surface. 


Coil No. IV, wound on sheet-iron 


former aere foes a Ea See a E 2,100 sq. cm. 
Coil No. V, wound on zine former.. 1,815 sq. cm. 
Coil No. VI. no former, very little 

COVOTIND: 246 oc hes a oe howe aks 3.400 sq. cm. 


Coil No. Via, no former, very little 
covering 3.400 sq. em. 
For details of these coiis see Table I. 


ee 8 © © o» osson ee lel ltl 


and the results obtained, taken partly on 
one machine and partly on the other, show 
experimentally by their close agreement 
that the heating coefficient does not de- 
pend on, the: size of the wire ẹ\ The curves 
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also show the tendency of large coils to 


heat more than small ones. 
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which Ravner tested was possibly of a 


much more enclosed design than the ma- 


Total Surface of 
Coil and Former 
in Sq. Cm. 


ou) 


1,075 


2,5 


2,100 


Coil VI be- 


No. of Turns 
per Coil. 


2,770 


3.0190 


£2 
am 


m a 
2 
= 


armature. 
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It probably varies also to an 


extent which is quite appreciable with the 
air-gap, the ratio of pole surface to pole 
pitch, and the design of the armature 


Size of Wire. 


218.W.G. 
| 19 S.W.G. 
| 
| 1 S.W G. 
| 


"1.265 mm. diam. 


No. 128.W.G. 
“~ 13 8.W.G. 
* 1838.W.G. 
“ 148.W.G. 


i 


| 
Resistance r 
Coil ac 0° E 


Insulation of 
Wire 


S.C.C, 


pee. 


DECC. 


‘DECC. 


10 mils 


8.C.C. 


I 
8 mils 4 


SCC... 


8 mils + 


Y0 0) 


40 OOD 


1 833 310 
33 420 


Remarks 


; Stationary 
1 armature 
coil of 

| alternator 


Two similar 
| machines, 


| Generator 

{ of a motor- 
driven 

| bouster set 


Combined 
' motor. 

i generator 
| sal 


end connections. 


A comparison between the figures chine illustrated to which 
which I have derived from Ravner’s tests longed. 
TABLE I. 
DETAILS OF THE COILS TESTED AT THE BIRMINGHAM UNIVERSITY. 
CPE e | 
as - J Y z5 
= © p=] £ i=} 4 i» 2n | . 
me) 9 = C © ~ 
S cs | bs ie $ sh Of Ee 3 
ne & = i 32 2 ae “O zE Covering of Coil. E 
7 ee | S. S OS er MS z 
S F g ES 6 gel 57 EO its 
z. fS) ty z "P D D a 
on > > 
! is 3 
| | | Thin presspahn | | 
a adjacent to |i , 
| dae. EE 10.28 x 50| 65x435)? ol Taped | Nil 
| L and varnished | 
í A C OKErIDE of | 
2 mica. Then | : 
I eas lezen eii 12. x 113) 45 450]) MCR and ty Nil 
l varnished | 
| Thick inica in. | 
sulation round | r 
Mt. ered Sates oleae’ alee | 5.0 x 2.50 embedded por- l Nil 
tiou. Taped 
Semi-en- | | i Sheet ı 
IV. - closed -10 B.H.P. 1,000 4 | 220 12 40 x 11.5] 10.5 x 6.00 Varnished int 
motor. \ i t Mon 
: l 
Prot- cted | 
v. l “type biz kw. | 700] 4 220 15.00 4 105 8.0 x 4.25 Varnished ee 
| generatur \ 4 | 
| 
Partly bound 
vi 3} Open type | 98.5 HI.) 625, 4 110'16.00 x 13.6 18.8 x 8.50 with I| wa 
| | ; tape and string | 
) Open type + ; u 
Vide 4 rbnerstr Si k.w.| 625| 4 150 16.00 ne 18 8 x 8.50 Nil 
t 
on Coil Ty and my own tests on Coil VI 3. Machine Running Light at Normal 


is interesting. The coils 


parable size, and neither of them wound 


are 


of com- 


Speed—The ventilation caused by the ro- 
tating armature must varv considerably 


Covering of Coil. 


Empire clotb an 


se 


Nil 


ee 


Two layers ta 
Varnished only. 


' Three lavers cambric 


Varnished only 


1 Canvas, paper, leatheroid ¢ 
) and string, totaling 44 in. § 


Canvas, fuller board, mill- t ress nid ahost inin 


board and string 


Nil 


TABLE II. 
DETAILS OF THE COIL8 USED BY E. H. RAYNER, E. BROWN, AND 
: og lg | 
£ 4 4 
2 a x ‘ s 
= 3 E, F = | 
5 | = z5 fle 
šo] Reference. Type of Machine. % R a g 
l | > TR Sok, ses 
[= [] ' 2 baad © 8 
7 | A a A = 
! a: z 
| o | i 
la lì | Shunt motor 26.5 k.w. RO 4 440 
iy o! | eo- W5k.w. | 80 | 4| 40 i 
1A i s 26.5 k.w. R50 4 440 
2 | | = >. 75.0 kiw. 305 550 6 550 
3 “ooo 75.0 k.w. | 60w | 6| 500 
4 i | E H. Ravner, Journal ail Compound motor R5k.w. | 265 380 6 500 
| i - 
5 l; Elec. Eng., 1905, p.613 | Shunt generator | 14370k.w. | 189 | 41 210 
6 | se = 200.0 k.w. 850 6 20 
8 | | s se 600.0 k.w. | s20 | 8 | 490, 600 
| 
t 
9 ~ : 50).0 k.w. 200 10 200 
A ; “iin ie tents i Shunt motor 7.5 kw. 1,260 | 2. 135 
\ Neu. Levine and Havill. ) 1 B.H.P. ; | 
B - klec. World and En- Shunt motors } 2! 
| gineer, 1901, p. 56 ( 5 B.H.P. È | 
| | | 


LEVINE 


d tape 


In reference to the lat- 


ter, the direction of rotation of the arma- 
ture may also affect the ventilation, 


AND HAVILE. 


Former 


Nil 


Sheet iron 


Brass 


f Nil 
t Four layers boot webbing 1 


Cast iron 


Nil 


$ 
=f 
a 
S25, EPEE 
=z emarks. 
af 
Ze. 
e~ 
EX 
5 ð 
2,620 | 
oa ee 
aS Berrited d.c.c wire 
52m | Coil impregnated 
4.020 | sates 
| Series winding all 
| $320 - at one end of 
( shunt coil 
13,000 seta 
11.320 
11.700 : 
| 
12.40) 


Part wood 


The botal surface of the coiis used by Mr. Rayner was estimated from the drawings given in bis paper. 


on formers, The five degrees extra heat- 
ing of Coil Ty is probably due to the extra 
covering and to the fact that the motor 


under different 


conditions, 


It certainty 
varies with the general design of the ma- 
chine and with the peripheral speed of the 


It seems, therefore, that the tempera- 


ture rise of field coils when the machine 
is running can not readily be prede- 
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termined, unless based on experiments 
made on machines of similar design. 

E. Brown’s tests on a small two-pole 
horseshoe-magnet type machine (a few 


AINS 
~ SSR EERE 


` Temperatere rin in degron contiqrade 


Fre. 5.—HEATING COEFFICIENT OF COILS IN 
POSITION, MACHINE STATIONARY. 


Total Surface. 

Coil No. V. wound on zinc former.. 1,815 sq. cm. 
Coil No. VI, no former, very little 

covering .............-..-2.++. 3.400 sq. cm. 


particulars of which are given in Table 
11), show to some extent the variation of 
coil heating with speed. From his tem- 
perature-grade curves I have estimated 
the mean temperature rise of the coil, and 
have plotted these figures against the peri- 
pheral speed of the armature, as shown 
in Fig. 6. These curves show the kind 
of variation which mav be expected in 
similar machines. 

The two semi-enclosed ten-horse-power 
motors to which Coil IV belongs show 
very little advantage due to the revolving 
‘armature (see Fig. 7). This is probably 
due to the enclosed design, and to the 
proximity of the commutating poles with 
which these machines are provided. In 
connection with the tests on these two 
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1000 2000 
Peripheral speed of armature m feet per minute. 


Fig. 6.—VARIATION OF TEMPERATURE RISE 
WITH SPEED, Coiv A. 


Two-pole machine with armature above magnets, 


tested by, E. Brown. 
See Table II. 


machines it was noticed that when run- 
ning the coils on one machine heated ap- 
preciably more than those on the other. 
The machines are of exactlv similar de- 
sign, and are mounted in line on a com- 
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mon foundation. A clutch is provided for 
coupling them together, half of which is 
keyed to each motor spindle. The com- 


mutator end is thus in each case outside. 


EEREN 


rature rise in degrees centigrade. 


Tempe 
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Fig. 6 shows the increase of heating due 
to full load in the case of the machine 
tested by Brown to be about fifteen per 
cent at normal speed. 


0-02 0035 


Warts per square centimetre. 


Fig. 7.—VARIATION OF TEMPERATURE RISE OF CoIL IV. 


Two ten-brake-horse-power, 220-volt, semi-enclosed motors, 1,000 revolutions per minute, fitted with 
commutating poles. 
For details of coil see Table I. 
Motor A was run in the direction giving the better fanning action. 
Motor B was run in the direction giving the worse fanning action. 


The machines are wired so that they run 
in the same direction. The armatures 
consequently revolve in opposite direc- 
tions with respect to the slope of the free 
portions of the armature winding, and it 
is noticeable that the machine (motor A) 
running against this slope works appre- 
clably cooler than the other (motor B). 
The pressure of the air entering and leav- 
ing the machine was measured by means 


of a sensitive pressure gauge, and found | 


to be appreciably greater in the case of 
machine A than with machine B. 

4. Machine Running Fully Loaded— 
The heating of field coils when the ma- 
chine is fully loaded depends to a large 


TABLE 
HEATING COEFFICIENTS OF FULLY LOADED MACHINES. 


~ 


Fig. 7 shows the heating with various 
armature currents of the field coils of 
several ten-brake-horse-power semi-en- 
closed motors. The rapid increase with 
overload is probably due in a large meas- 
ure to the close proximity of the series- 
wound commutating poles. 

In Table III will be found the values 
of the heating coefficient for fully loaded 
machines of which data are available. In 
each instance the total surface is taken 
into account, and the figure is quoted for 
a final tempcrature rise of fifty degrees 
centigrade. The figures for the square 
centimetres per watt and the watts per 
square centimetre are also given. 
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Two-pole shunt | 

motor, arma- | i l 

ture above! | i | 
‘ magnets....... te k.w. 135 | 1,250) Nil Part wood A | 1,025 20.5! 0.049 
Four-pole semi-, | 

enclosed shunt: | 

motor.......... | 10 H.P. , 220 ; 1,000 Nil Iron IV | 3,800 |66.0) 0.015 
Six-pole shunt: l 

motor......... | 75 k.w. 550 325 Two layers tape Nil 2 | 1,190 23.8) 0.042 
Ditto...... ..... | 75 k.w. 500 600 Varnished Sheet iron | 3 | 1,220 124.4) 0.041 
Six-pole com -' 

pound motor..' 82.5k.w.] 220 350 Cambric and boot webbirg Nil 4 42.880 |47.6) 0.021 

aes oS en senus Above removed PER .. | 1,870 |87.4| 0.087 

Eight-pole shunt: 

generator...... | 500 k.w. 480/600 | 820 0.082 


extent on the temperature rise of the 
armature, and also upon the efficiency of 
the ventilation under full-load conditions. 
The figures for the heating coefficient con- 
sequently vary considerably. 


Canvas, paper. leatheroid, and string Nil 8 | 1,565 (81.3 


The variation in these figures, and the 
consideration of the numerous and un- 
certain conditions introduced by the rotat- 
ing armature, show that it is not possible 
at present to fix any very definite figures 


at 
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for the heating coefficient of fully loaded 
machines. 

Conclusion—The tests and figures here 
recorded contirm the following points: 

(a) The maximum temperature rise of 
a magnet coil seldom exceeds 1.2 times 
its mean temperature. 

(L) The effect of the covering of the 
coil on its ‘temperature rise is very 
marked. Such coverings should be re- 
duced to a minimum, as also should the 
insulation thickness to core or former. 

(c) A large coil heats slightly more 
than a smaller one for the same watts per 
square centimetre. 

(dd) Berrited wire produces a consider- 
able reduction in the temperature rise. 

(7) The heat-removing property of the 
iron core differs very little from that of 
the surface of the coil exposed to air, and 
consequently it is best to consider the 
whole surface of the coil and former when 
dealing with the heating coefficient. 
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the property of reducing the potential due 
to the contact of two solutions, and potas- 
sium chloride has been used for this pur- 
pose. In most cases a saturated solution 
of potassium chloride does not remove all 
the diffusion potential; indeed, if the so- 
lutions in the cells be strong, it only re- 
moves a small part. This property of re- 
moving more or less of the diffusion po- 
tential depends on two factors in the con- 
necting solution; firstly, the positive and 
negative ions must be of equal velocity; 
anid secondly, the concentration of the con- 
necting solution must be high compared 
with the solution in the cells. 

The author suggests a saturated am- 
monium nitrate solution as that which 
fulfils these two conditions better than 
anything else at present known, and shows 
by experiments with different cells that 
this is the case. 

A turious point was noticed when two 
cells containing the same solution, but at 


1. SUPPORTED IN AIR. 


Ch 
Medium- -size plain colla taped oct aawaan ana edeniee a eaa 1.500 
“ mica and tape .......s.ssssesssssessossseeseen 1.650 
$ m “ “ heavily covered er ee ee ee re 1,750 to 2.250 

as “ coil, wound in metal former uncovered................006. 1,500 
‘* berrited double cotton-covered wire ...........0 ccc cece eee 1,150 

2. IN PLACE ON MACHINE. 
Medium-size plain coil ............ EE A EAE LENNE SEET we ee ate Gos 1,750 
‘£ wound in metal formers which slip loosely over core...... 1,550 

3. MACHINE FULLY LOADED. 
Small two-pole machines, armature above magnets...................6. 1,000 
Moderate- -size protected Motors 263 664.6665 43 6S eS oe See re ee eae et 2,000 
“  semi-enclosed motors ........ 0... eee ecw eee ew eee cee eee 2,500 
vi i T i = with commutating poles ........... 3,000 
Open- -type machines, fifty kilowätts Scio Os oe. oe eee ne ae a EEEn aae 1.250 
500 kilowatts ............ ee Mest auth eh we ers eed 1,500 


(f) The heating coefficient varies con- 
siderably with the final temperature rise. 

(7) From the point of view of cooling, 
a slight advantage is obtained with a coil 
wound on a metal former. 

(h) A great deal may be done to se- 
cure cool running by cultivating a 
draught by means of the armature end 
connections, and by running the machine 
in the direction giving the maximum fan 
action. 

The accompanving values of the heat- 
ing coetticient for a fiftv-degree centi- 
grade rise are based upon the whole sur- 
face of the coil. 

ee 
The Faraday Society. 


The twenty-fourth ordinary meeting of 
the Faraday Society was held in London 
on Tuesday, December 11, 1906. 

Dr. A. C. C. Cumming read a paper en- 
titled “Contributions to the Study of 
Strong Electrolytes.” 

1 The Ehimination of Potential Due 
to Liquid Contact—Certain solutions have 


different concentrations, were joined by 
a third solution of the same substance. 
Whatever the strength of this third solu- 
tion, the observed potential remained the 
same as when the two cells were directly 
connected with one another. This has not 
been recorded before, but could have been 
predicted from Nernst’s theory. 

2. The Potentials of Silver Nitrate 
Solutions—The electromotive force be- 
tween silver nitrate solutions of various 


vr 4 


i009 MP gy 
ured as accurately as possible. Three 
kinds of silver electrodes were used, and 
various methods were tried to eliminate 
the small amount of diffusion potential. 
The results prove that for silver nitrate 
the electromotive force gives the same 
measure of the ionic concentrations as is 
obtained from the conductivities, and 
therefore support the view that the con- 
ductivity gives a true measure of the ionic 


strengths from was Meas- 


concentration. 
paper on “The Electrochemistry of 


of one wad by the author in July, 
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Lead” was read in abstract by Dr. Cum- 
ming. 

The tendency of any ion (1) to be trans- 
formed into an ion (o) with a lower 
valence may be measured by means of an 
oxidation electrode. If n be the difference 
in valence of the two forms, the electro- 
motive force in volts: 

= py 0.0591 C; 


logie G (at 25°), 
where the ambok have their usual mean- 
ings. 

Nome experiments were carried out to 
find how the addition of nitric acid af- 
fected the ionization of lead (plumbous) 
nitrate. The solubility of lead nitrate was 
shown to decrease very rapidly with in- 
crease of the nitric acid concentration. 

Measurement of the plumbous ton con- 
centration in alkaline nitrates showed that 
this varied greatly in different solutions, 
and the results proved that there was con- 
siderable complex formation between 
KNO, and Pb(NO,)., but not so between 
NaNO, and Pb(NO,)s. 

The results in general prove that lead 
in the tetrad form is a highly electroposi- 
tive element, and also direct attention to a 
curious difference in the behavior of 
sodium and potassium nitrates towards 


lead nitrate. 


A paper by R. W. Vicarey on “Storage 
Batteries and their Electrolytes” 
in abstract. 


was read 
The paper is & continuation 
1905, 
and deals chiefly with some of the 
problems involved in the manufacture of 
accumulators, particularly as regards the - 
effect of nitrogen and other impurities in- 
troduced or by accident in 
the process of manufacture. Nitrogen 
compounds are often used, and advisedly 
so in the opinion of the author, for as- 
sisting in the oxidation of the positive 
plates, and in such cases it is essential 
that every trace of nitrogen be removed 
before the cells leave the works, in spite 
of the difficulties, which are insisted upon, 
involved in its complete elimination. The 
evils attributed to nitrogen, both after 
complete formation and in the latter 
staves of the forming processes, are de- 
scribed in detail. Among other troubles, 
the author has observed the formation of 
an irreducible and unonxidizable sulphate 
of lead (2PbS0O,.PbO). The evil effects 
of nitrogen are greatly accentuated by the 
presence of impurities—notably 
iron, an element likewise very difficult 
to eliminate—and experiments are de- 
seribed illustrating these effects. which 
become more serious with decreasing eur- 
rent densities. Researches of Peters, Elbs 
and Bell are quoted in support of the 
author's main contentions, 


consciously 


other 
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Some Data on the Simplon Tunnel Equipment. 


LECTRIC trains have been running 
in the Simplon Tunnel since the 
first of August, and at present 

the traffic through the tunnel is near- 
ly all taken by the new electric loco- 


motives. It will be remembered that 
the electric section is laid out from 


Brigue, on the Swiss side, which is a 
station on the steam railroad, to Domo 
D'Isola, on the Italian side, also a rail- 
road station, and the Simplon section 
serves to connect the railroad system of 
the two countries, being a standard gauge 
track and using the regular railroad ma- 
terial. The electric locomotives which 
are used on the Simplon line have already 
been fully cescribed in a preceding issue. 
We need only recall the fact that the loco- 
motives, equipped, like the rest of the line, 
with material of Brown, Boveri & Com- 
pany’s make, have a total weight of sixty- 
eight tons and are driven by two three- 
phase motors of 450 horse-power each, 
with one motor placed on each axle. With 
a normal rating of 900 horse-power, the 
locomotive can be run as high as 2,300 
lorse-power on a maximum. It has two 
regular speeds of twenty and forty miles 
an hour, according to the motor coupling. 
The standard trolley line voltage is 3,000 
volts, which is used directly upon the 
motors. At present we may give a short 
description of the wiring within the tun- 
nel, and also of the two hydraulic plants 
which have been erected at the ends of 
the line in order to supply the current. 
Inside the tunnel the trolley wire and 
the supporting parts had to be carefully 
installed, seeing that there is considerable 
moisture on the walls of the tunnel, which 
has the effect of rusting the metal as well 
as breaking down the insulation. It was 
decided to suspend the two double trol- 
ley wires from a short cross-wire which 
runs across near the roof of the tunnel, 
being stretched between two bracket 
hooks, but separated from the latter at 
each side by a spherical insulator. The 
cross-wire is of steel, but it is copper- 
covered, as the steel would be soon at- 
tacked, and the wall brackets are of a 
bronze alloy for the same reason. On the 
roof of the locomotive is carried a trol- 
ley frame containing two horizontal bars 
which run against each pair of wires to 
take the current. Inside the tunnel the 
trolley wires are placed at a height of 
sixteen feet above the level of the rails 
and lie at a distance of forty inches apart. 


By B. F. Hirschauer. 


Outside the tunnel the electric line runs 
for a certain distance to the stations of 
Brigue anid Isola. On 
sections the trolley wire is held by a suit- 
different 
number of 


Domo these 


whieh varies in 
Where there are a 
tracks in the station vards, it is found 


able support 


places. 


< 3 
v "T 
P y 


is to be remarked that the trolley wire is 
not run in a straight line, but is made to 
take an undulating path so as to come 
over all the length of the trolley bar, thus 
giving it an even wear. 

Care has been taken in designing the 
suspension piece for the trolley wire. It 


THE PORTAL OF THE SIMPLON TUNNEL ON THE ITALIAN SIDE, SHOWING METHOD OF 
SUPPORTING TROLLEY WIRES. 


convenient to use a horizontal iron pipe 
running across all the tracks and upheld 
by supports formed of two or three pipes 
joined at the top and spread out at the 
base. The trolley wire is suspended from 
a steel cross-wire which runs between the 
vertical supports just below the horizontal 
piping. 
has been found to answer very well. It 


This arrangement is simple and 


has a set of springs so as to give it an 
clastic suspension, and at the same time 
the insulation has been well carried out 
so as to give no trouble when working 
upon 3,000 volts. Outside the tunnel the 
trolley wire lies at about seventeen feet 
above the rail level. 

The two hydraulic plants are arranged 
so as to supply circuits for the lighting 
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of each of the terminal stations and yards, 
the section of the trolley line outside the 
tunnel at either end, and the section lying 
inside the tunnel, and these circuits are 
so laid out that by the proper switching 
either of the plants can 
be connected with them, or again the 


two electric 
two plants can be connected with their 
machines running in parallel upon the 
circuits, and the latter divided 
into five sections, with a switch point 
between each of them. 
alternators have two 
to each of the 


are 


The three-phase 
connected 
two overhead trolley 


poles 
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with a central station which is also joined 
to each of the terminal depots. One very 
useful des ice Is used to keep a check upon 
the 


of an automatic clockwork registering svs- 


the running of trains. It consists 
tem, and is composed of a series of contact 
pieces placed along the track at stated 
intervals. These contacts are connected 
to corresponding electromagnetic record- 
ing devices in a main apparatus, and each 
magnet makes a point upon a strip of 
paper driven by clockwork like a Morse 
receiver. As the train passes each contact 
point, the corresponding mark is made 


Loy 
bines rated at 600  horse-power each. 
Both wheels run on the shaft of the alter- 
nators. These machines have a twelve- 
pole internal field and an exterior arma- 
ture. ‘The armature is of the slotted type 
and in each slot are laid four square-sec- 
tion insulated with 
from the armature iron. A good air cur- 
rent is given by the holes in the outer 
The machine is designed to 
operate at 3,000 volts at the terminals and 
Owing to the conditions 
which prevail here, it is desired to keep 
the load always at a constant value upon 


copper bars, mica 


casting. 


fifteen cycles. 


View SHOWING ELECTRIC LOCOMOTIVE USED IN THE SIMPLON TUNNEL AND THE CURRENT COLLECTORS, WITH THE METHOD OF 
TROLLEY WIRE SUSPENSION. 


wires respectively, while the third pole 
goes to earth. One side of the motor on 
the locomotive is likewise connected to 
earth by means of the track rails. 

Within the tunnel the feeder wires con- 
sist of concentric cables each having 100 
square millimetres section. The cables 
are supported along the roof of the tun- 
nel and are protected by a covering of 
angle-iron. Outside the tunnel the feeders 
are run upon poles and consist of a single 
copper wire of nine millimetres gauge. 
A well-arranged telephone system is in- 
stalled in the tunnel, where there are a 
number of posts, and these are connected 


on the paper strip, so that when the driv- 
ing speed of the latter is known it is 
easy to see the speed of the train as it 
passes along the track. At the same time 
the exact time of the passage of the train 
at any given point is known. 

The new hydraulie station which has 
been erected at the Swiss end of the line, 
at Brigue, has been equipped with two 
Escher-Wvss turbines and an alternator 
of the Brown, Boveri & Company's make. 
The Brigue plant operates upon a 146- 
foot head of water, and at present it has 
a total capacity of 1,200 horse-power. In 
the plant are erected two principal tur- 


the alternator, and in order to do this the 
company makes use of a liquid resistance 
which can be varied so as to take up the 
proper amount of load. Of a simple 
form, it consists of a tank having a con- 
stant water circulation and containing a 
set of iron plates. A hand device allows 
of raising or lowering them to the mght 
amount in the water. 

The switchboard in the Brigue plant is 
of the marble panel type and is mounted 
in an iron framework standing out from 
the wall. The Brigue plant also contains 
a direct-current generater, furnished at 
the begimnmigzefi the work JÁ Phe fhinne! 
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by the Oerlikon firm, and it was then em- 
ployed for lighting the different parts of 
the work. At present it serves to give the 
exciting current for the alternator, and 
works on 125 volts and 500 amperes. 

The second hydroelectric station which 
has been erected at Domo D’Isola is 
equipped with an entirely new outfit, 
using Piccard and Pictet turbines, built 
at Geneva. It has a total capacity of 
3,000 horse-power. The two turbines are 
mounted upon the same shaft and the 
alternator is placed between them, the 
running speed being 960 revolutions per 
minute as the standard. In both these 
plants the alternators deliver the stand- 
ard voltage of 3,000 volts at fifteen cycles 
directly to the feeders which leave the 
station. 

=e 

Electric Gold Dredge at Ruby 


Mont. 

The Conrey Placer Mining Compa’: 
at Ruby, Mont., has had in operation two 
large steam-operated gold dredges. A 
third dredge has been added to this 
equipment which is driven electrically. 
This is of the single-shift, sluice-box type. 
The hull is 130 feet long by forty-eight 


feet wide. The ladder is 100 feet from 
centre to centre. It is of bridge-work 
construction and supports the chain sys- 
tem of forty-one buckets and forty-one 
links. Each bucket weighs 2,600 ‘pounds, 
and the links weigh 1,400 pounds. In 
operation the dredge is swung from side 
to side by means of three-quarter-inch 
cables connected to a winch driven by a 
ten-horse-power variable-speed induction 
motor. The dredge is held to ifs work 
by a mooring-line system controlled from 
a large winch driven by a thirty-horse- 
power variable-speed induction motor. 
The power for digging is transmitted 
through a specially built 150-horse-power 
motor of the same type, capable of an 
overload of 100 per cent and able to 
stand a stall for three minutes. The lat- 
ter is suspended by means of two cables 
connected to a hoist propelled by a 
seventy-five-horse-power variable-speed in- 
duction motor. For washing the matter 
brought up there are a ten-inch - volute 
pump coupled to a fifty-horse-power mo- 
tor; a twelve-inch centrifugal pump 
coupled to another fifty-horse-power mo- 
tor, and a fourteen-inch horizontal volute 
pump coupled to a seventy-five-horse- 
power motor. The total capacity is 12,- 
500 gallons per minute. The current 
employed is alternating sixty-cycle three- 
phase, transmitted from the Madison 
River plant, about thirty-five miles away. 
at a voltage of 46,000. It is stepped down 
to 2,200 for use aboard the dredge. There 
are several smaller motors for which it 
is stepped down again to 400 volts. The 
controllers of the various motors, as well 
as the operating levers for the brakes, 
ete., are mounted in the pilot-house. The 
dredge has a eapacity of about 100,000 
cubic yards per month when operated 
continually.— Journal of Electricity, Pow- 
erand Gas (San Francisco), December 29. 
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PRACTICAL TESTING OF INDUCTION 
MOTORS. 


BY R. E. HELLMUND. 


In testing induction motors the use of 
the circle diagram has proved for many 
years of considerable help to the engineer. 
It has also been generally recognized that 
it is in almost all practical cases sufficient 
to use instead of a complicated theoret- 
ically exact diagram, a simplified di- 
agram as, for instance, the one described 
by A. Heyland in his little book “The 
Graphical Treatment of Induction Mo- 
tors,’ or the diagram derived by A. S. 
McAllister. 

In spite of this the results derived from 
the diagram, which as a rule is plotted 
from the no-load test and the blocked- 
rotor tests, differ in a great many cases 
from the truc performance of the motor 
by amounts which are greater than de- 
sirable in practice. 

In the following some of the phenomena 
causing said inexactnesses will be dis- 
cussed. 

It is well known that in deriving the 
theory and the diagram of the induc- 
tion motor the leakage coefficient is a 
factor of the highest importance and that 
the size of this factor determines more 
than anything else the performance of the 
motor in every respect. The total leakage 
coefficient stands in a well-known rela- 
tion to the primary and secondary coeffi- 
cients. . The primary leakage coefficient is 
the ratio of the flux which threads the 
primary winding of the motor without 
threading the secondary windings, to 
the total primary flux while no secondary 
reaction by load currents takes place. The 
secondary leakage coefficient is the ratio 
of the flux which threadens the secondary 
winding of the motor without threading 
the primary windings, to the total second- 
ary flux while no reaction from the pri- 
mary winding: by load currents takes 
place.: It is obvious that these two ratios 
and, therefore, the value of the total leak- 
age coefficient, depend largely upon the 
reluctance of the various magnetic paths, 
and it is customary to assume that all 
magnetic reluctances are constant for all 
load conditions. How much this assump- 
tion is in accordance with the facts may 
be discussed in some practical cases by 
comparing the no-load, the full-load and 
the blocked-rotor conditions. 

The reluctance of the total flux of the 
stator may be considered first. In a well- 
designed motor for higher frequencies the 
reluctance of the total primary flux in 


1 Electrical World, May 26, 1906. 
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the iron parts is only a very small per- 
centage of the reluctance of the air-gap;: 
therefore, a change in the value of the 
total primary flux does not change the re- 
luctance of its path very much in this 
case. Curve “A” in Fig. 1 gives the mag- 
netizing current of a motor for sixty cy- 
cles and curve “B” shows the reluctance 
of the total primary flux derived there- 
from. The total variation of the reluct- 
ance is only about five per cent. The total 
primary flux in this motor is in a certain 
unit 


At no load................... 0.127 
At full load.................. 0.122 
At blocked rotor............. 0.060 


and the corresponding reluctances taken 
from curve “B” are in a certain unit 


At no 108G@ seus thea e on 2.28 
At full load.................. 2.27 
At blocked rotor............. 2.40 


The differences between these values do 
not affect the leakage coefficient by more 
than five per cent of its value and, there- . 
fore, they may be neglected in practice. 

The growing competition has caused, 
however, several manufacturers to build 
induction motors with very high densities 
in the iron, and, therefore, the conditions 
are not always as favorable as in the 
above: case; especially in motors for low 
frequencies the reluctance of the total pri- 
inary path changes in many cases con- 
siderably with the load condition. Curve 
“A” (Fig, 2) shows magnetizing current of 
a twenty-five-cycle motor, and curve “B” 
gives the reluctances of the total primary 
flux derived therefrom. The total pri- 
mary flux in this motor is in a certain unit 


At no load................... 0.140 
At full load.................. 0.133 
At blocked rotor............. 0.085 


and the corresponding reluctances taken 
from curve “B” are in a certain unit 


At no load.................2. 2.90 
At full load.................. 2.61 
At blocked rotor............. 1.88 


Therefore, we have the following differ- 
ences in per cent of the reluctance at no 
load: 


Between no load and full load..10 per cent 
Between full load and blocked 


TOOP seeen ae are eed ace tes 5 per cent 
Between no load and blocked 
TOCO?l oroe E E O A 35 per cent 


It is obvious that these. differences cause 
variations in the value of the leakage co- 
efficient which are not at all negligible in 
practice. l 

In order to study the reluctance of the 
leakage path, the various kinds of leakage 
must be considered separately. 

The end-connection leakage flux goes 
around the end connections.of\the>wind- 
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ing almost entirely through air; its re- 
luctance will, therefore, as a rule be con- 
stant. 

The slot leakage flux goes together with 
the main flux through the iron core, 
through the teeth near the pole limits, 
then through the thin tooth tips and 
across the slot openings. 

The zig-zag leakage flux goes also, to- 
gether with the main flux, through the 
iron core, through the teeth near the pole 
limits, then partly directly through the 
air-gap to the other member and partly 
through the tooth tips and the air-gap to 
the other member. 


M Lood Magnitising Current and Reluctance of Main Field 
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Impressed Potential and Primary llaw 


Fic. 1.—SHOWING A SLIGHT CHANGE IN PRIMARY RELUCTANCE 
MAGNETIZING CURRENT 


(Curve B) 
(CURVE A). 


WITH CHANGES IN 


We know that even in a highly saturated 
motor the reluctance of the iron core is 
hardly ever more than fifty per cent of 
the total reluctance of the main flux. We 
also know that the total reluctance of the 
slot and zig-zag leakage fluxes is in all 
practical cases at least ten to twenty times 
as high as that of the main flux. There- 
fore, we know that the reluctance of the 
core as part of the slot and zig-zag leak- 
si u is hardly ever more than 
a8 to = = 5 to 21% per cent of the 
total slot and zig-zag leakage reluctance. 
lt is obvious from this that any variation 
of the reluctance of the core will not 
change the total slot and zig-zag leakage 


ee 
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reluctance flux by an amount of practical 
importance. The reluctance across the 
slot and across the air-gap is constant, 
and it remains to consider the reluctance 
of the tooth tips and the teeth. At no 
load the leakage flux going through the 
tips is hardly ever more than three per 
cent of the total motor flux and there- 
fore, the tips will be hardly saturated. 
Since, however, the leakage flux increases 
with the currents in the motor, the flux 
going through the tooth tips may be for 
the full-load condition already ten to fif- 
teen per cent of the total motor flux, 
and it is obvious that the tips will then, 
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In order to determine how much the 
leakage reluctance varies with the size of 
the leakage field in practice a motor with 
very low ohmic resistance in both mem- 
bers has been tested. In such a motor 
with blocked rotor almost the total field 
existing is leakage field and the ratio 
of the primary current to the impressed 
electromotive force is a very close measure 
for the reluctance of the leakage path. 
In Fig. 3 the curve A gives the primary 
current and curve B the reluctance of the 
leakage path derived therefrom. From 
these curves the reluctance for each pri- 
mary current may be found. 
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Fic. 2.—SnHowrnae LarRGkR CHANGE IN Primary RELUCTANCE 
(CURVE B) WITH CHANGES IN MAGNETIZING CURRENT (CURVE 


A) WHEN Hien Maenetic Density is Usep. 


as a rule, be pretty well saturated. With 
blocked rotor the flux going through the 
pole tips may amount to from thirty per 
cent to forty per cent of the value of the 
total motor flux at no load, and it is ob- 
vious that then the tooth tips will be 
highly saturated, and a considerable in- 
crease of the slot and zig-zag leakage re- 
luctance may be effected thereby. Also 
the reluctance of the teeth near the pole 
limits, through which a leakage flux of a 
size up to fifty per cent of the value of the 
total flux of the motor at no-load may pass, 
when the rotor is blocked, may be for 
this condition much larger than it is for 
the no-load and full-load condition. 


In the case under consideration the 
current of the motor was 
4.8 amperes at no load, 
12.7 amperes at full load, 
70 amperes at blocked rotor, 
and the corresponding reluctances are in 
a certain unit for 


No load 666554o535ie ook 105 
Full load ..........cceceee 107 
Blocked rotor ............. 140 


It will be seen that while the difference 
between the no-load and full-load condi- 
tion is not very great, there is a differ- 
ence of about twenty-five per cent between 
the no-load and the blocked-rotor condi- 
tion. Similar results were obtained from 
tests on other motors of normal design. 
It has been shown that the reluctance 
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of the total motor flux as well as that of 
the leakage flux change considerably with 
the load condition. Unfortunately, the 
changes are both in such a direction that 
they add themselves; it will be remem- 
bered that the total flux of the motor de- 
creases, while the leakage flux increases 
with the primary current. Both changes 
tend, therefore, to decrease the leakage co- 
efficient while the stator current increases, 
and according to the above tests it is pos- 
sible that the change of the leakage co- 
efficient from no-load to the blocked-rotor 
position may amount to as much as fifty 
per cent, and it is a fact that it amounts 
in most motors on the market to at least 
fifteen to twenty per cent. 

It follows from these facts that it can 
not be expected that the same circle di- 
agram will give results for all-load con- 
ditions equally well. It is, however, pos- 
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then the values which are used for plot- | 


ting the diagram should be 

Cn 

La = In mn 

Where e, is normal potential and e: the 

potential which has been applied for the 
test. 

The right full-load condition of the re- 
luctance of the leakage field may be al- 
most exactly obtained by making the 
blocked-rotor test with such a potential 
that about full-load current is flowing in 
the stator. The value of the current 
which is used for plotting the ase 


en 


should be I, = = tb —— et 


where t» is the tested current with blocked 
rotor, 

where e¢ is the tested potential with 
blocked rotor, 

where en is the normal motor potential. 
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—Suow1na VARIATION IN RELUCTANCE OF LEAKAGE PATH (CURVE B) witn CHANGER IN 


PRIMARY MAGNETIZING CURRENT (CURVE A.) 


sible to obtain from the no-load and 
blocked-rotor test a diagram which is exact 
for one condition, for instance, for full 
load. The right full-load condition for 
the reluctance of the total or main field 
of the motor may be pretty exactly ob- 
tained by making the no-load test with a 
potential which is as many per cent lower 
than the normal impressed potential as 
the primary ohmic drop in per cent calls 
for. In most cases the primary ohmic 
drop for full-load is approximately 
known; it is between two and seven per 
cent for almost all motors between 100 
and one horse-power. A little inexact- 
ness in the assumption of this value is of 
little influence. The magnetizing current 
found for this lower potential may be im 


The power-factor of the current for 
blocked rotor is found directly from the 
test values. As stated before, a diagram 
plotted with these values will be practically 
exact for full-load conditions. 

Since we have seen the reluctances be- 
tween full-load and no-load condition as 
a rule do not change more than a few per 
cent, the diagram will in most cases also 
be fairly exact for all-load conditions be- 
tween no load and full load. It will be 
also fairly exact for the customary over- 
loads of twenty-five and fifty per cent. 
It must not be expected, however, that this 
same diagram gives very close results out- 
side of this range. Special tests as out- 
lined before will be necessary if other 
loads shall be determined with any degree 
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of exactness. Mostly it is, however, suffi- 
cient to know the performance from no 
load to 150 per cent full load: and the 
starting condition. The latter may be 
easily determined by a few tests with the 
potential being used for starting the mo- 


tor. It is not advisable to-use any other 
potential for the starting tests, because on 
account of the varying reluctances it is 
not correct to make the customary assump- 
tion that the starting torque increases pro- 
portionally to the square of the impressed 
potential. In most cases the starting torque 
increases considerably quicker than the 
square of the impressed potential. 

It is hardly necessary to call attention 
to the fact that the leakage coefficient also 
changes with the position of the rotor. 
Therefore, in determining the data for 
the running motor conditions, the blocked- 
rotor tests should be made for various ro- 
tor positions and average values from the 
various positions should be determined 
for plotting the diagram. 

The above outline of tests, of course, 
should be also followed up if tests for de 
termining the leakage coefficient by any 
other than the graphical method are made. 
For instance, if the leakage coefficient shall 
be found from the formula given by the 
writer on page 523 of ELECTRICAL Re- 
view, April 7, 1906. 

I have to thank P. S. More for the 
care he took in making the tests cited 
in the above. 

a ES 


Merchants’ Association 
Passenger Rates. 

The Merchants’ Association of New 
York announces that merchants’ rates 
from the Central West, which is desig- 
nated by the railroads as Central Pas- 
senger Association Territory, will be in ef- 
fect to New York city on February 9-13, 
inclusive, and March 2-5, inclusive, with 
a thirty-day return limit. The special 
rate is a fare and one-third for the round 
trip, the reduction being granted under 
the certificate plan. 

The railroads members of the Central 
Passenger Association traverse the follow- 
ing section: 

Points west of (but not including) 
Buffalo, Niagara Falls, Suspension 
Bridge ‘and Salamanca, N. Y., Pittsburg 
and Allegheny, Pa., Bellaire, Ohio, 
Wheeling, Charleston and Huntington, 
W. Va., and points on and north of the 
Ohio river and east of the Mississippi 
river, and south of a line from Keokuk, 
Iowa, to Chicago, Ill., including Cin- 
cinnati, Louisville, all towns in Kentucky 
on the Chesapeake & Ohio Railway, 
Cairo, St. Louis, Keokuk, Chicago, the 
Southern Peninsular of Michigan, and 
Canadian towns on the Michigan Central 
Railroad and Wabash Railroad. 

Efforts are now being made by the Mer- 
chants’ Association of New York to ar- 
range merchants’ rates to the anetropons 
from the southwest. 
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The Helion Filament Incan- 
descent Lamp. 

During the recent meeting of the Ameri- 
can Physical Society, held in conjunction 
with the American Association for the Ad- 
vancement of Science, in New York city, 
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by the new lamp is notably white, resem- 
bling the light of the the Greek 
name for which was “helios? The fea- 
tures of the new filament are the method 
of manufacture, the high efficiency and the 
peculiar physical characteristics. The fila- 
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Fia. 1 —CURVE SHOWING THE POWER CONSUMPTION IN WATE PER CANDLE, OF A HELION 
LAMP AT DIFFERENT TEMPERATURES. 


a paper was read by Professor H. C. 
Parkef, of Columbia University, and Wal- 
ter G. Clark, of the Clark Electric Manu- 
facturing Company, New York city, which 
described a new incandescent lamp and 
showed its peculiar properties. This lamp 


ment is formed by depositing on a carbon 
filament, as a base, various materials, 
among which is silicon, which are intro- 
duced into the treating chamber as vapors. 
This process resembles the flashing process 
as employed in preparing ordinary carbon 


Fig, 2.—Tue RESIBTANCE, IN Ours, oF a HELION FILAMENT AT DIFFERENT TEMPERATURES, 


is the result of a number of years’ work, 
part of which has been carried out at the 
Phoenix Physical Laboratories of Colum- 
bia University. 

The name “Helion” has p selected 
because the spectrum of the light given 


filaments. ‘The constituents of the vapor 
are deposited on the surface of the carbon 
base and seem to penetrate deeply into it. 
The treatment is carried out in a special 
chamber, and after it is completed the fila- 
ments are removed and mounted in ordi- 
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nary glass bulbs. This method is neces- 
sary because the current passing through 
the filaments during the treatment would 
fuse the platinum leading-in wires, and, 
also, the action of the vapors would affect 
the cement. The latest work in this direc- 
tion has produced strong, elastic filaments 
which can be drawn out straight, even 
though they normally have a double loop, 
and which, upon release, resume exactly 
their first shape. 

The results obtained by this treatment 
depend upon the conditions maintained. 
The longer the treatment, the greater is 
the percentage of silicon deposited on the 
carbon; and it would seem from tests 
which have been made that the smaller 
the percentage of carbon the higher the 
efliciency at which the lamp may be oper- 
ated. Tests have been made in which 
the percentage of the coating varied from 
ten to seventy, which gave these results. 

A noteworthy feature of this filament is 
that it operates at an efficiency of one 
watt per candle, but this rating is not fixed, 
as better efficiencies—in one case about 
three-quarters of a watt per candle—were 
obtained by longer treatment. What the 
ultimate rating will be can not be said as 
yet. At present the inventors are satisfied 
to designate it as one watt per candle. 

With this efficiency the question of use- 
ful life becomes important. No final fig- 
ures can be given for this, because the 
greater part of the efforts of the inventors 
have been in the direction of determining 
the best method of treatment for produc- 
ing reliable results. Lamps have, how- 
ever, been made which have run for over 
1,200 hours. In one case the lamp ran 
for 1,270 hours, starting at thirty-seven 
watts and thirty-seven candles. As the test 
progressed the candle-power increased to 
forty and then again fell to thirty-seven, 
the consumption of power remaining con- 
stant. Lamps have been made which have 
run for 400, 600 and 800 hours, but no 
life tests have been made on more recent 
samples, as the time has not yet sufficed. 

The physical characteristics of the new 
filament are remarkable. The efficiency 
of the lamp increases with an increase in 
temperature, and it is notable that the 
lamp begins to glow and gives a white 
light when a corresponding carbon fila- 
ment would still be black or showing only 
a faint red glow. As the temperature is 
increased the intensity of the light in- 
creases, as does also the efficiency. In 
Fig. 1 is shown a curve giving the re- 
lation between the watts per candle and 
the temperature of the filament measured 
by means of a Fery.pyrometer., In this 
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instance the efficiency increased until it 
reached nearly one watt per candle at 
1,800 degrees (black body temperature). 
It was found that if the temperature be 
carried still higher that the efficiency per 
in fact, the candle- 


candle decreased ; 
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temperature. Two or three times the 
normal current may be passed through 
these filaments without destroying them. 
In one case a short piece of filament was 
mounted on copper leads in a bulb, and 
current was then passed through until 


Fra. 8.—Curvres SHOWING RELATIVE LUMINOSITY OF A HELION AND A CARBON LAMP 
TNROVOROUT THE SPECTRUM. 


power of the lamp seemed to be independ- 
ent of the temperature at higher points. 
The temperature-resistance coefficient is 
shown in Fig. 2, which is the result of 
tests on two lamps, the readings of which 
agree closely. It will be noted that this 
coefficient is negative in this instance from 
1,125 degrees up to 1,350. From this 
point it becomes positive and increases 
slowly up to about 1,720 degrees, at which 
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one of the copper wires was fused. The 
filament showed no effect of the treat- 
ment; in fact, it is said that none of 
these filaments has been burned out: their 
destruction has always taken place by 
breakage, which occurs generally near to 
the leading-in wires or at the anchor, and 
is thought to be due to the strain set up 
at that point by the vibration of the fila- 
ment and the anchor. A new method of 


Fie. 4.—Curves SHOWING THE RELATIVE AMOUNTS OF ENERGY RADIATED BY THE HELION 
AND CARBON LAMPS GIVING THE CURVES OF Fia. 8. 


point there is a kink in the curve, and 
beyond this there is a slight decrease. On 
account of this kink it was decided that 
the proper temperature for that particular 
lamp would be a little under 1,720 degrees, 
so as to take advantage of the slight in- 
herent regulation of the filament at that 


anchoring has been devised by Mr. Clark, 
which, it is believed, will avoid this strain. 
In mounting the filaments in the bulbs it 
is very necessary to set them up in exactly 
the shape which they normally take, in 
order to avoid this strain. 

The metallic nature of the surface of 
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the filaments has been demonstrated by 
the fact that after breaking they may 
weld together if brought into contact. 
The character of the spectrum is shown 
in Figs. 3 and 4. Fig. 3 shows two curves, 
one being for a Helion incandescent, and 
one for an ordinary carbon filament; while 
Fig. 4 gives corresponding curves for the 
relative energies of the Helion and in- 
candescent filaments. It would seem from 
this that although the Helion filament was 
taking considerably less energy than the 
carbon filament, it was giving several times 
more light. These curves seem to show 
that the efficiency of the Helion filament 
is due to selective radiation, a greater pro- 
portion of its energy being given out as 


Fie. §.—Hevion Lamp FOR 115 VoLTS. 


luminous rays when compared with car- 
bon; and this proportion holds closely 
throughout the entire visible spectrum. 
Upon this phenomenon depends the white 
character of the light. 

The audi form of the lamp is indi- 
cated by Fig. 5, a photograph of a certain 
test lamp. It ig seen that it resembles 
closely the ordinary carbon filament lamp; 
in fact, the only apparent difference be- 
tween the two is the intensity and white- 
ness of the light given by the Helion fila- 
ment. 

During certain_tests of these dampe it 


January 19, 1907 


was observed that when an irregular de- 
posit was produced by some accident or 
purposely that these enlarged portions of 
the filament showed apparently the same 
intrinsic brilliancy as the thinner por- 
tions; in fact, projecting spurs have been 
purposely produced, which, under normal 
running, glowed brightly out to the ex- 
treme tip. It was further observed that 
an increase in the efficiency of the lamp 
could be secured by carrying it to a tem- 
perature higher than that at which it is 
intended to run. Carrying the filament 
over 1,800 degrees seems to produce a sort 
of tempering which gives the lamp a set. 
Variations in temperature after this pro- 
duce no further effect. Although no par- 
ticular effort has been made to produce 
small units, it is thought that there will 
be no difficulty in making thirty-candle- 
power, 110-volt lamps. Probably lamps of 
considerably less candle-power can be 
made. As mentioned above, conclusive 
figures for the life of the lamp are not yet 
available. These experimental lamps 
have been exhausted at the laboratory, 
where the facilities for this purpose are 
not of the best. It is thought that better 
results will be obtained when improved 
methods of exhaustion which have been 
devised by Mr. Clark are put into opera- 


tion. 
—o 


Exhibit of Electrical Appli- 
ances at the Seventh 
Annual Automobile Show. 

A number of interesting exhibits of 
electrical appliances were made at the sev- 
enth national automobile show of the As- 
sociation of Licensed Automobile Manu- 
facturers, which was held at Madison 
Square Garden, New York city, January 
12 to 19. 

The Atwater Kent Manufacturing 
Works, Philadelphia, Pa., showed a num- 
ber of Atwater Kent spark generators for 
ignition purposes. This sparker is put 
up in a neat box and mounted on the dash- 
board of the automobile, where®it is al- 
ways at hand. It differs from a spark 
coil, as there are no vibrating parts, the 
opening and closing of the primary circuit 
of the step-up transformer being driven 
mechanically from the shaft of the engine. 
In this way there are only two moving 
parts, which are easily taken off and re- 
placed. The sparker, it is said, takes less 
current than an ordinary coil and makes 
it possible to run a four-cylinder car on 
six dry cells. The action is positive, and 
by opening the case it is easy to test the 
device so as to detect a missing cylinder. 
Moreover, a switch on the sparker enables 
the engine to be started on a spark. The 


ELECTRICAL REVIEW 


company showed also a number of switches 
designed for automobile purposes, and 
small portable dead-beat ammeters and 
voltmeters. J. B. Lucas was in charge of 
the exhibit, assisted by E. W. Dunning. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., exhibited graphite 
crucibles and various other articles. One 
interesting feature of the exhibit was 
a large crucible which had been through 
eighty-four fires and was still in fair con- 
dition. The company is calling special at- 
tention to its graphite wood grease, in- 
tended for the transmission gears of 
automobiles. This was shown in various 
packages, as well as in a working gear 
case. Various other well-known Dixon 
graphite lubricants were shown, and a 
neat souvenir was given away, by means 
of which the proper grease for any part of 
the automobile can be at once determined, 
and the horse-power of an engine found 
from the dimensions of the cylinder. The 
company was represented by George E. 
Long, its secretary; L. H. Snyder and 
John H. Baird. 

The Eastern Carbon Works, Jersey 
City, N. J., exhibited a full line of East- 
ern gas-engine dry batteries for ignition 
purposes, also showing the Eastern battery 
connector, which locks the nut by means 
of a rubber washer. The company was 
represented by A. D. Spear and Oliver 
Turgeon. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited the well- 
known Exide battery. Types designed for 
vehicles and for ignition purposes were 
shown, and a sectioned cell made clear the 
construction of the battery. Various sizes 
of ignition sets were on exhibition. These 
are neatly mounted in handsome wooden 
cases. The company was represented by 
F. B. Neely, W. W. Kallam, T. B. Head- 
ley and F. F. Sampson. 

The General Electric Company, Sche- 
nectady, N. Y., showed a line of automo- 
bile motors and controllers, and several 
mercury rectifiers for battery charging. 
There was also on exhibition a well-ar- 
ranged switchboard for garage purposes. 
The company was represented hy E. W. 
Mussey, W. D. Jennings and H. Van 
Weiland. 

The Gould Storage Battery Company, 
New York city, exhibited the Gould bat- 
teries designed for automobile purposes. 
Various sizes of sparking scts, neatly put 
up, were shown, as well as cases of vehicle 
cells. A tray of the EP cell for truck use, 
and another of the TP cell for wagons, 
were shown, as well as sectioned cells 
showing their construction. Particular 
attention was called to the method of con- 
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struction and formation of the positive 
plate of this battery. The company was 
represented by H. A. C. Fay and W. H. 
Conant. 

The National Battery Company, Buf- 
falo, N. Y., exhibited wagon and carriage 
batteries, including one tray of 23 W. B. 
cells for wagons and three trays of the 
9 C. B. cell for carriages. Six-volt, sixty- 
ampere-hour ignition sets were also shown, 
as well as parts of the cell, including grids 


and pasted plates before and after form- 
ing. The company was represented by 
W. H. Thorpe and C. L. Simmons. 

The National Carbon Company, Cleve- 
land, Ohio, made an excellent exhibit of 
“Columbia” dry cells, all sizes, and called 
particular attention to those intended for 
ignition purposes. The igniter set shown 
is put up in a neat case, making it very 
convenient for automobile purposes. “Na- 
tional” jump spark coils were shown, as 
well as small portable flash-lights. The 
company was represented by M. H. Mof- 
fett. 

PERSE ESEE 


National Electric Light Asso- 
ciation Committee to For- 
mulate Model Contract and 
Specifications ior Street 
Lighting. 

A new committee, appointed by Presi- 
dent Williams of the National Electric 
Light Association, has been created for 
the purpose of formulating a model con- 
tract and specifications for street lighting. 
A great many inquiries have been made 
for such a contract—one that would be 
fair both to the lighting company and to 
the municipality, and one that would per- 
mit of changes in the form of illumina- 
tion, as new developments were made in 
the art, on a basis satisfactory to both 
parties to the contract. 


The personnel of the committee is ex- 
ceptionally strong, the members being 
Dudley Farrand, Louis A. Ferguson, Paul 
Spencer, Charles P. Steinmetz and A. E. 
Kennelly, and very happy results are 
looked for in the report to be presented 
at the thirtieth convention of the asso- 
ciation, to be held in May or June next. 


——__+@--——__- 
Demonstration of the 
Telharmonium. 


The Eastern Telharmonium Company 
gave a demonstration of the new electric 
music at Thirty-ninth street and Broad- 
way, New York city, on January 11. The 
station and demonstration rooms were 
opened to the public for the first time 
on January 14. A feature of the pre- 


liminary working plan of this company 
is the wide publicity campaign which has 
heen conducted. Descriptions of Dr. 
Cahill’s beautiful invention have been 
published in the press throughout the 
country. 
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 Mumtnating Engineering 
Society. 


Tle annual meeting of the Illuminat- 
ing Engineering Society was held at the 
rooms of the Electrical Club, New York 
citv, Monday, January 14. After an in- 
formal dinner the society proceeded to 
the election of officers and to hearing re- 
ports. 

The report of the secretary, Dr. A. H. 
Elliott, was read by Preston S. Millar. 
This outlined the rapid growth of the 
society, which has now a membership of 
SLo. 

The treasurer’s report was presented by 
V. R. Lansingh. It shows that the so- 
ciety received from dues, sale of pins, ete., 
$4,029. It has expended for publishing 
the transactions, office expenses, ete., 
$3,591, leaving a balance in the treasury 
of $438. 

The report of the finance committee 
was read in the absence of the chairman, 
W. D. Weaver. It explained the vari- 
ous expenses of the society, some of these 
being on account of the several local sec- 
tions which have been established. 

President L. B. Marks presented a re- 
port discussing briefly the work of the 
society during the past year and outlining 
the work vet to be done. 

Mr. Marks said, in part: 

“In reviewing our progress, it may not 
be amiss to pause for a moment and con- 
sider the conditions that prevailed from 
an engineering standpoint in the science 
of illumination before the organization of 
this society. I think it will be generally 
adinitted that while questions concern- 
ing the generation and distribution of 
electric current and of gas for lighting 
purposes received most careful attention, 
the problem of obtaining the best illumi- 

nating result from electricity or gas pro- 

duced was neglected. The wasteful 
methods that have prevailed in the dis- 
tribution of illumination need no com- 
ment by me. The injury that has been 
wrought on our eyesight by improper 
lighting layouts is a matter of common 
knowledge. 

“The society, in endeavoring to place 
the art on a new basis, has collected and 
placed on record much available informa- 
tion relating to this field of engineering. 
It has brought together to discuss these 
questions, electrical engineers, gas engi- 
neers, architects, designers of globes, re- 
flectors and fixtures, oculisis, chemists, 
physicists, manufacturers of and dealers 
in lighting apparatus, appliances and ma- 
terial—in fact, representatives of almost 
every field of endeavor in which the ques- 
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tion of illumination plays a part. By the 
cooperation of these various interests a 
start has been made in the collection and 
publication in the transactions, of in- 
valuable papers, discussions and data 
which would otherwise be widely scattered 
and little accessible, and advances in the 
art have been inaugurated thab would 
otherwise be practically impossible. 

“Perhaps one of the most important 
points that has been dwelt upon by the 
society in its papers and discussions is 
the urgent need of reducing the intrinsic 
brightness of light sources, and particu- 
larly of such sources as are necessarily 
within the ordinary field of vision. Hap- 
pily we have tangible evidence of improve- 
ments in this regard made during the past 
year, 

“The general acceptance of definite 
nomenclature and standards will be of im- 
mense service in furthering the system- 
atization of illuminating engineering. At 
the present time our terminology is at 
best crude, and very often we are unable 
to avail ourselves of the benefits of valu- 
able work done by others, because the 
terms used in published reports of such 
work are open to misinterpretation. To 
secure uniformity, the cooperation of the 
members of the lighting fraternity, not 
only of this country, but of foreign coun- 
tries, is necessary. Much has already been 
done by committees to bring about the 
standardization desired. 

“I have pleasure in announcing this 
evening the appointment of the following 
international committee of the society on 
nomenclature and standards: 

“Dr. Alex. C. Humphreys, chairman, 
Hoboken, N. J.; Dr. Louis Bell, Boston, 
Mass.; Professor André Eugéne Blondel, 
Paris, France; Dr. Hans Bunte, Carls- 
ruhe, Germany; John W, Howell, Harri- 
son, N. J.; Dr. E. P. Hyde, Washington, 
D. C.; Dr. A. E. Kennelly, Cambridge, 
Mass.; Professor Vivian B. Lewes, Green- 
wich, England; Dr. Edward L. Nichols, 
Ithaca, N. Y.; Dr. F. Schniewind, New 
York city; Dr. C. H. Sharp, New York 
city; W. D. Weaver, New York city; J. E. 
Woodwell, secretary, Washington, D. C. 

“In the early stages of our work the 
criticism was advanced that many were 
deprived of much of the benefit to be de- 
rived from membership, for the reason 
that only such members as resided in 
New York city and locality could attend 
the meetings and participate in the dis- 
cussions. This criticism was met, to a 
large degree, by the organization of the 


sections. There is still need, however, for 
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the organization of a few more sections, 
particularly in the West and South. 

“Each section may present such papers 
or communications as it sees fit before its 
members, but for the protection of the 
society the council exacts that no paper, 
discussion, communication or report shall 
be printed in the transactions of the 
society unless approved by the general 
committee on papers. It is, therefore, im- 
portant that papers ke submitted to the 
committee as far in advance of their pre- 
sentation as possible, in order to insure 
nearly simultancous presentation before 
the several sections of the society. 

“With the changed conditions that have 
been brought about by the formation of 
sections since the date of organization of 
the society, the present constitution is 
wholly inadequate for the proper govern- 
ment of the society. When the present 
constitution was drawn up we had a strict- 
ly local organization. ‘To-day we have a 
federal organization with local sections. 
The underlying idea of the new constitu- 
tion is to keep the federal organization 
intact. To accomplish this purpose the 
constitution provides for the general 
government of the sections and clearly de- 
fines the relation of the local sections of 
the federal body. It provides for the elec- 
tion of one vice-president of the national 
organization for each section of the so- 
ciety. The vice-president will thus be a 
link between the local organization and 
the general council of the society, and, to- 
gether with such directors as may be 
elected from the locality of any section, 
will represent that section in the general 
council. 

“Federal officers will be nominated by 
a board of nomination instead of by the 
membership at large, the board of nomina- 
tion to consist of two junior past-presi- 
dents and of a specific number of past 


vice-presidents representing all of the sec- 


tions of the society. 

“During the year the transactions have 
increased from a forty-page number to a 
100-page number. Several numbers have 
heen issued containing nearly 400 pages of 
reading matter. The report of the finance 
committee shows that the expense of this 
publication has reached a point beyond 
which, with the annual dues of only $5, 
and present running expenses, we can not 
well afford to go until the membership of 
the society increases substantially. 

NEW HEADQUARTERS. 


“The council has authorized the lease of 
an office in the Engineering Societies’ 
Building, New York city, for the general 
headquarters of the society. This office 
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has been opened with Miss E. Westervelt, 
the assistant secretary, in charge. 

“The new administration which is to 
he inaugurated this evening will have 
upon its shoulders a task by no means 
light. The past year has witnessed only 
the beginning of the movement to give to 
illuminating engineering a recognized 
status. The real work of placing the art 
of illumination on a new basis and sye 
tematizing the practice of illuminating 
engineering is yet to be done and will re- 
quire years to accomplish. To bring 
about the desired results, cordial coopera- 
tion between the sections of this society 
is a prerequisite. With the close rela- 
tion between the general council of the 
society and governing body of the local 
sections, as contemplated by the new con- 
stitution, nothing should stand in the way 
of such cooperation.” 

A letter from Thomas A. Edison was 
read, in which he thanked the society for 
the invitation to attend the dinner, but 
regretted his inability to do so on account 
of a severe cold. 

The committee of tellers reported the 
clection of the following officers: 

President, Dr. Clayton H. Sharp. 

Vice-President, Dr. Louis Bell. 

Managers, E. L. Elliott and J. B. 
Woodwell. 

Secretary, V. R. Lansingh. 

Treasurer, A. H. Elliott. 

The committee reported that the new 
constitution had been adopted by a vote 
of 144 to 23. 

In taking the chair President Sharp 
thanked the society for the honor it had 
done him. He said that the coming year 
would be a critical one in the history of 
the organization; that if the success of 
the past year is to be continued, the en- 
thusiasm and interest of all members must 
he kept up. They should feel a personal 
responsibility in this matter and endeavor 
to attend mectings and otherwise evince 
their interest. If this year can be car- 
ried through successfully there seems no 
doubt of the society’s continued success. 
The adoption of the new constitution in- 
troduced a new phase, as the government 
of the local sections is left largely to 
them and it is the function of the federal 
organization to keep these in touch and 
watch for the interests of the society as a 
whole. As a new constitution had been 
adopted, President Sharp announced that 
a meeting of the board of nomination 
would be held shortly to fill the vacant 
offices in the federal organization. — It 
would also be necessary to revise the by- 
laws. 

The meeting was then adjourned. 
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Meeting of the Street Rail- 
way Association of the 
State of New York. 

The fourth quarterly meeting of the 
Street Railway Association of the State 
of New York was held at the Troquois 
Hotel, Buffalo, N. Y., Friday, January 
11. About fifty members were present, 
and a number of interesting and valuable 
read and The 
meeting was called to order by President 
J. N. Shannahan, of Gloversville, who 
stated that the executive committee had 
determined to devote the entire meeting 
to a discussion of track, roadway and over- 
head lines, and that all the papers were 
confined to these branches of railway work. 

The first paper was by I. E. Mathews, 
engineer’ of maintenance of wav, Roches- 
ter Railway Company, and was entitled 
“Track Construction on Paved Streets.” 

A paper on “(Concrete Stringers and 
Concrete Stringers with Ties and Steel 
Rails,’ was presented by F. D. Jackson, 
superintendent of track, International 
Traction Company, Buffalo. 

E. P. Roundey, superintendent of track, 
Svracuse Rapid Transit Company, read 
a paper entitled “Tie Plates and Braced 
Tie Plates and Tie Rods.” 

As these papers were all related, the 
discussion on the three was taken up at 
the same time. Those taking part in it 
were F. A. Bagg, LeGrand Brown, M. J. 
French, C. H. Clark, B. Penoyer, T. W. 
Wilson, A. II. Stanley, R. P. Stevens, C. 
B. Fairchild, Jr., J. D. Evans, W. A. 
Heindle. 

A paper entitled “Standard Rail Sec- 
tions for Paved Streets,” was read by C. 
Gordon Reel, general manager, Kingston 
Consolidated Railwav. This discussed at 
length the use of T rails for city streets. 
The paper was discussed by R. E. Dan- 
forth, C. H. Clark, F. A. Bagg, W. R. W. 
Griffin, M. J. French, Stuart Wilder, J. 
D. Evans, A. IH. Stanley, LeGrand Brown, 
T. W. Wilson and F. P. Roundev. 

Two papers were read upon rail weld- 
ing, the first by M. J. French, engineer 
of maintenance of wav, Utica & Mohawk 
Valley Railway Company, entitled “Ther- 
mit Welding,” and the other by P. N. 
Wilson, roadmaster, Rochester Railway 
Company, on “Electrice Welding.” The 
discussion on these two papers was taken 
up simultaneously, those participating be- 
ing T. W. Wilson and C. H. Clark. 

The meeting was then addressed by Pro- 
fessor B. B. Swenson, who spoke of the 
welfare of the association, after which 
it was adjourned for lunch. 

The afternoon session was called to or- 
der at 2.30 o'clock, and the discussion on 


papers were discussed, 
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rail joints continued. Those entering inta 
it were A. H. Stanley, C. H. Clark, C. 
G. Reel, M. J. French, E. P. Roundey, T. 


W. Wilson, F. D. Jackson, LeGrand 
Brown, P. N. Wilson. 
A general discussion on “Derailing 


Devices? was held, those taking part being 
A. H. Stanley, T. W. Wilson, C. A. Coons, 
C. H. Clark, E. P. Roundev, P. N. Wil- 
son, W.J. Harvie, G. E. Ebeleth. 

A paper was presented by H. L. Mack. 
superintendent of line, International 
Traction Company, Buffalo, entitled “Rail 
Bonds.” Tt was discussed by C. H. Clark. 
E. P. Roundey, LeGrand Brown, P. N. 
Wilson, M. J. French, E. E. Hawkins, 


C. H. Wilson, A. R. Meyers, J. E. Duffy. 
G. A. Harvey and R. P. Stevens. 

A paper entitled “Span and Caienary 
Construction” was presented by G. E. 
Ebeleth, Schenectady Railway Company. 
This paper was discussed by F. A. Bagg, 
A. R. Mevers, C. G. Reel, J. H. Pardee, 
C. H. Clark, H. L. Mack, W. R. W. 
Griffin and M. Sheehan. 

An invitation was received from the In- 
ternational Railway Company for the as- 
sociation to inspect its shops and equip- 
ment. 

The meeting was then adjourned. 


— 0M 
Advantages of Overhead 
Troiley tn Winter. 


The recent experience of the London 
County Council tramways under Arctic 
conditions has not strengthened the argu- 
ments of those sections of the publie and 
engineers who are all for the abolition of 
the overhead system in favor of the un- 
derground-conduit: system. Granted that 
the conditions which caused the serious in- 
terruption of traffic last week are not usual 
and were not expected, it is still hard to 
account for the unpreparedness of those 
m charge of the London County Council 
tramways. [n happy contrast to this 
comes the news of the capabilities of the 
overhead system in Liverpool, where not 
only was the service maintained without 
mishap, but the trams were of great assist- 
ance in clearing away the snow by draw- 
ing trolleys of salt over the city, thus en- 
abling the salt to be distributed rapidly. 
and making it easv work for the firemen 
to wash down the streets afterward. Wol- 
verhampton also suffered by not having 
an overhead system of tramways, and the 
service had to be discontinued. We have 
not yet heard of any case where an over- 
head system of tramways in England has 
failed owing to the recent snow, so that, 
at a time when the telegraph wires are 
being broken down by snow and bv the 
force of the gales we have been experienc- 
ing latelv, it speaks well for modern over- 
head tramway practice that it should have 
passed through the ordeal so suceessfully, 
and once again helps to prove that the sup- 
posed dangers and disadvantages of the 
overhead system are more fancied than 
real.— Nature) London 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Magnetic Susceptibility of Mixtures 
of Solutions. 

An investigation of the magnetic sus- 
ceptibility of mixtures of solutions of salts 
of copper, manganese and aluminum has 
been made by H. W. March. A slight 
modification of Quincke’s manometric 
method was used, the solution being placed 
in a glass tube having a smaller capillary 
tube drawn out from the lower end and 
turned up at right angles. The meniscus 
of the solution in the capillary tube was 
watched by means of a microscope when 
it was placed in a magnetic field and the 
strength of the field varied. The intensity 
of the latter was measured by a bismuth 
spiral. The susceptibility of the various 
mixtures has been calculated, and these 
values compared with the actual results 
obtained. It was found that by computing 
the susceptibility of the different salts 
in solution and adding these together a 
figure is obtained which agrees with the 
observed susceptibility very closely. The 
agreement is thought to be sufficiently 
good to establish the fact that magnetic 
susceptibility is additive for the solutions 
examined. The three metals studied were 
selected because these particular metals 
are the ones which are used in preparing 
the Heusler magnetic alloys, and it is 
pointed out that the susceptibility of these 
alloys is not an additive property.—Ab- 
stracted from the Physical Review (Lan- 
caster), January. 


The Reduction of Mining Costs by 
Eleetric Operation. 

The efficiency of the electric drive in 
mining works is discussed here by Dr. 
Alfred Gradenwitz. An interesting part 
of the article is the description of the 
storage battery system used at the Ge- 
werkschaft Carlsfund mines in Germany, 
whereby the load on the generating sta- 
tion is equalized. The plant was origi- 
nally equipped with one 100-kilowatt 
polyphase generator and two smaller oncs 
rated at fifty and thirty-five kilowatts, 
respectively. Although the average load 
was about thirty kilowatts, on account of 
the great variations it was necessary to run 
the largest machine continuously. It was 
decided to install a storage battery of 
648-ampere-hours capacity. This battery 
is connected directly to the terminals of 
a direct-current machine, from which it 


is charged during light loads. This ma- 
chine is driven by the thirty-kilowatt 
polyphase generator running as a motor. 
On the same shaft was mounted a single- 
phase rotary converter, power’ for which 
is supplied by a series transformer in one 
of the three-phase mains. Direct cur- 
rent from this rotary is passed through 
a second winding on the field of the di- 
rect-current generator, the connections 
being such that the latter opposes the 
normal shunt excitation. During peri- 
ods of light load the voltage of the direct- 
current machine is high, and it therefore 
charges the batteries. As the load in- 
creases the voltage of the generator de- 
creases, until it finally begins to operate 
as a motor, driving its motor as a gen- 
erator and thus supplying power to the 
system. By this means the load curve 
is smoothed out very markedly, and it 
was found possible to carry it by means 
of the fifty-kilowatt generator, except 
during the periods of heaviest load.—Ab- 
stracted from the Engineering Magazine 
(New York), January. 
< 


The Pollak-Virag System of Rapid 
Telegraphy. 

In this description of the Pollak-Virag 
system of rapid telegraphy, D. Korda 
mentions some of the latest improvements 
made in this interesting system. The 
Pollak-Virag system consists in sending, 
by means of two wires, two series of elec- 
trical impulses varying in intensity, po- 
larity and phase to receiving apparatus 
which consists of a small mirror mounted 
on three points, two of which are acted 
upon by telephone diaphragms. This is 
effected by the current impulses. By this 
means a beam of light reflected from the 
mirror is caused to write the message on 
a sensitized strip of paper. The message 
is sent by passing a perforated strip of 
paper through the sender, the perfora- 
tions corresponding to the various let- 
ters and, according to their position, vary- 
ing the direction and the intensity of the 
applied voltage, and these values, in con- 
nection with their phases, write the mes- 
sage in long hand on the receiving pa- 
per. The voltage of each circuit may 
thus be varied to plus or minus five, or 
plus or minus ten volts. In order to 
avoid the disturbances which would be 
set up if the telephone diaphragms were 


allowed to vibrate in their natural peri- 
ods, a condenser is connected in parallel 
with each receiver, which is charged 
during the period of closed circuit and is 
discharged when the circuit is opened. In 
this way the motions of the telephone 
diaphragms are made positive, interfer- 
ence due to their own periods being 
avoided. To write the message in page 
form a straight filament incandescent 
lamp is used, surrounded by a shield pro- 
vided with a helical slot. This shield is 
revolved and thus, by varying the pos? 
tion of the source of light, causes the beam 
reflected from the mirror to travel across 
the paper. The message is thus written 
out line after line diagonally across the 
sheet.—Translated and abstracted from 
L Éclairage Électrique (Paris), Decem- 


ber 29. 
@ 


Long Spans for Power Transmission 
Lines. 

An analytical study is made here to 

determine what length of span will make 


_ the cheapest pole line for various sizes of 


wire. The longer the span the fewer the 
poles required. At the same time the 
stronger and longer must be the poles. 
It is assumed that the cost of cross-arms 
and insulators will increase in the same 
proportion as the poles. Tha problem 
resolves itself into finding the minimum 
weight and cost of poles required per unit 
length of line. A lattice type of pole is 
considered, and a formula is deduced 
which involves the second power of the 
length of the pole. To obtain actual val- 
ues it is necessary to consider specific sizes 
of wire. Three sizes are considered, call- 
ing for three sizes of pole. It is found 
that the length of the cheapest span in- 
creases with the size of the wire, and 
under the conditions assumed for the 
smaller wires it is about 260 feet, and 
for larger wires about 400. If the size 
of the poles be increased with the in- 
crease in the length of the span, as well as 
with the increase in the size of the wire, 
it is found that the cheapest span is a 
little shorter than before. If rental must 
be paid for the ground upon which the 
poles are placed, as this is proportional 
to the number of poles it will tend to 
lengthen the most. economical length of 
span.—Abstracted from the Electrical Re- 
view (London), December 28. 
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Rubber Cultivation in the East. 

A brief account of the rubber exposi- 
tion held lately in the Royal Botanic Gar- 
dens at Peradeniya, Ceylon, is given here 
by J. C. Willis. Much interest was ex- 
cited at this exposition by some of the 
newer methods of curing rubber. The 
method introduced by John Parkin con- 
sists in mixing with the latex a certain 
quantity of acetic acid and a little alco- 
holic solution of creosote. These two 
compounds are believed to be the essential 
elements of the smoke used in curing rub- 
ber in South America. The result of this 
treatment is to coagulate the rubber and 
clot it into a perfectly clean biscuit, which 
is rolled out and dried and gives more 
than ninety-three per cent of caoutchouc. 
These biscuits contain more rubber than 
the South American article, and are clean 
and also bring a better price per pound; 
but if the twenty per cent of water con- 
tained in the South American rubber is 
allowed for the price for the Ceylon ar- 
ticle is lower. Rubber was introduced into 
Ceylon in 1876. The trees growing from 
the seed then planted produced seed in 
1882. In 1888 the first rubber was ob- 
tained, but in very small quantity. The 
planting went on slowly until 1902. It 
was estimated that there are at the pres- 
ent time 104,000 acres of land in Ceylon 
planted with rubber trees almost solely 
of the Para variety. In addition there are 
from 50,000 to 60,000 acres on the Malay 
peninsula, practically all of the Para va- 
riety. These areas are compared with the 
estimated acreage in Mexico, which is said 
to be about 100,000 acres, containing 
about 20,000,000 trees. There are, there- 
fore, at the present time about 275,000 
acres planted in rubber, which should 
eventually yicld about 20,000 tons yearly, 
about one-quarter of the probable world’s 
supply. A newer form of cured rubber 
is now being made in Ceylon. In this the 
rubber is passed through a washing ma- 
chine and pressed into solid blocks in a 
hydraulic press. There is less surface 
offered for oxidation, and the matcrial 
packs better. A new method of vulcaniz- 
ing has also been developed there. The 
sulphur and other vulcanizing material, 
as well as the coloring matter, are added 
to the latex, so that a very homogeneous 
mixture is obtained. Coagulation is then 
brought about and the rubber prepared 
in the usual way. This is worked up 
into any article that may be required, 
and it is only necessary to heat it to 
bring about the vulcanization. In the 
same way fibre and other substances are 
added to the milk. The product, after 
coagulation, is pressed under hydraulic 
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pressure and heated, giving a solid tile 
containing but a small proportion of rub- 
her, which is vet strong and elastic enough 
for many uses.—Abstracted from Nature 
(London), December 27. 
< 
The Gas Turbine. 

A description is given here of the prac- 
tical results with actual operative gas tur- 
bines in France by René Armengaud. A 
successful gas turbine aims to combine 
the advantages of the gas engine with 
those of the steam turbine. Various plans 
have been discussed for accomplishing this. 
They are divided into three groups: hot- 
air turbines, explosion turbines and com- 
bustion turbines. The author has not 
investigated any successful turbines of the 
first class, but one has been constructed by 
Dr. Stolze, of Charlottenburg. In the 
second class of turbines the air-compres- 
sor is simplified and an explosive mix- 
ture is formed in the same chamber in 
which it is ignited. Such an apparatus 
gives rise to a number of explosions 
per second. It runs automatically after 
it has once started. The periodic explo- 
sions are explained by assuming that the 
expansion of the gas after each explo- 
sion reduces the temperature of the gases 
below that at which ignition takes place. 
A second explosion does not follow until 
a fresh lot of mixture has reached the 
igniter. The disadvantage of this type 
is the hich velocity of the gases and the 
variations in pressure, which make it 
impractical to release more than a small 
fraction of the energy of the jet upon the 
wheel. The theoretical efficiency of such 
a machine is about sixteen per cent, while 
the actual performance does not give more 
than three or four per cent. In addition 
to this defect there are operative diffi- 
culties with the springs and valves. The 
combustion turbine consists of a combus- 
tion chamber supplied by a continuous 
current of compressed air and a continu- 
ous supply of liquid fuel. This mixture 
is ignited at the start and combustion 
maintained. A constant temperature of 
about 1.800 degrees is reached. The 
chief defect in this apparatus is the ne- 
cessity for a separate air-compressor, in- 
stead of compressing the air by the mo- 
tor itself. This defect is partially 
remedied by the diminution of losses 
through the walls and the possibility of 
an expansion which is practically adia- 
batic. Combustion is more complete than 
is possible in a working cylinder. The 
practical difficulties in the actual working 
of such a machine are that of keeping the 
gaseous fluid moving at a high velocity 
ignited. Moreover, the mixture of com- 
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bustible and air must be as perfect as pos- 
sible, and the injurious action of the 
gascous products of high temperatures 
upon the parts of the apparatus must be 
prevented. A machine complying with 
these conditions has been running suc- 
cessfully in the shops of the Société des 
Turbomoteurs, of Paris, the turbine be- 
ing the result of the author’s work in 
connection with M. Lemale. The first 
turbine utilized a De Laval steam turbine 
rated at twenty-five horse-power. The 
combustible was gasolene. The combus- 
tion chambers were lined with refractory 
material. The temperature reached was 
about 1,800 degrees centigrade. To re- 
duce this, a spiral tube was embedded in 
the combustion chamber, through which 
water was circulated, the steam produced 
being allowed to mix with the gases of 
combustion, reducing the mixture to 400 
degrees centigrade. This apparatus, 
though crude, gave encouraging results. 
It showed that it was possible to maintain 
the combustion chamber and_ turbine 
wheel in operative condition, and that it 
was practicable to maintain a very high 


temperature continuously in the combus- 
tion chamber. The total power developed 
by the turbine was about twice that neces- 
sary to drive the compressor. Assuming 
an efficiency of sixty per cent for the tur- 
bine and eighty per cent for the com- 
pressor, the final efficiency of the whole 
device was eighteen per cent; and this 
was found to depend upon the pressure 
and temperature of the exhaust gases. It 
is possible to line the combustion chamber 
with refractory material which will with- 
stand the high temperatures, but it is 
necessary to cool the wheel. A method 
of doing this, after reducing the tempera- 
ture of the exhaust gases, is to follow the 
jet of hot gases by another jet at a lower 
temperature. This may be steam gen- 
erated in a boiler which utilizes the hot 
exhaust gases of the turbine, and thus 
a part. of the heat of the exhaust is re- 
covered. A description is given of a tur- 
bine, designed by the author, capable of 
delivering from 400 to 800 horse-power, 
according to the capacity of the com- 
pressor utilized. The combustion cham- 
ber is lined with carborundum. The ex- 
panding nozzle is surrounded bv a jacket 
space, while water is circulated through 
the turbine-wheel. Gasolene or other 
liquid fuel is delivered into the combus- 
tion chamber through an atomizer and is 
ignited by incandescent platinum wire. 
The turbine runs at 4.000 revolutions a 
minute and is regulated bv a throttling 
valve in the air-admission pipe for small 
speed variations, and by a change in the 
fuel supply for larger changes. The tur- 
bine drives three pumps—one the air- 
compressor, one for the cooling water and 
the third for the fuel supply. No experi- 
mental results of this turbine are given.— 
Abstracted from Casster’s Magazine (New 
York), January. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Manadérs are li are Invited to Contribute Suggestions for M Methods « of Increasing the Demand for Electric Service 


Better Salesmen. 

What can’t be done? 

Nothing. 

All things are possible. 

The job looks pretty big sometimes— 
looks as if it can’t be done. 

Let's take a hack at it, anyhow. 

It looks like a brick wall, but let's 
buck right up against it hard. 

Maybe something will give. 

Anyway, maybe you can climb over or 
-erawl ‘under, or hike surreptitiously 
around the southeast end of it. 

It’s up to even the salesman to be some- 
thing more than a mere ordertaker. 

We could build automatons to take 
orders. 

*Tisn’t much. 

It’s like waiting for the cow to come 
around to be milked. 

Wake up and hustle. 

Get your eyes open, and look around. 

There are lots of things you ought to 
see. 

As an efficient salesman, you can’t af- 
ford to miss them. 

You can do business and miss them, 


a “Ss + es 
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factory, on a wired street, needs your at- 
tention and best thought. 

Every one is a possible prospect. 

Study the situation. 

Learn all you can about the inside facts 
of each business concern in your terri- 
tory. | 
Interest yourself. | 
Think up plans. `, 

Study out the most plausible and prac- 
tical ways to appẹal to these concerns. 

Keep an eve on the daily papers for new 
buildings, and wiring, and explosions, 
and fires, and births, and marriages. 

Watch the seasons. _ 

Formulate attractive and seasonable 
plans for spring, summer, fall and winter. 

All these things are fraught with 
relevant possibilities for the securing of 
new or more business, if you only think 
it over in the right way. 

Most of the things that can’t be done, 
can be done. 

Never mind what the salesman before 
you couldn’t do. 

. What is impossible for one man is easy 
for another. 


An excellent example of new-business enterprise in suggesting the usé of 
electric lamps as a border to the large display sign over entrance to office. 


of course, but not enough business to 
please the “old man” at the central plant. 
Every house, and every store, and every 


A few years ago publishers said it was 
impossible to successfully make a ten-cent 
magazine. 


_ Now, that is the price of the best. 

-A while ago, nobody believed that a 
machine could be made that would talk. 

Now we're entertained by one on every 
corner, and in every parlor. 

Brute strength doesn’t always move 
things. 

Knack counts more than brawn. 

Remember, every possible prospect can 
be landed when the right man happens 
along. 

It’s up to you to be that “right man.” 
= You can’t be him by waiting comfort- 
ably around until some concern makes up 
its own mind, in its own good way and 
time, and hands the contract into your 
open hand. 

You can be “that man” by keeping 
everlastingly alert to all conditions, and 
not being afraid of a little insomnia, 
caused by thinking up new plans and 
schemes under the bedclothes. 

The “old man” at the central plant did 
that. 

Likely he is doing it yet, for all you 
know. 

Likely he works harder and longer than 
any of you. 

A little thought and study and schem- 
ing won’t hurt the rest of us. 

Some day we might be invited to take 
the “old man’s” chair, when he’s done. 


in 
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Under this heading we shall, from week to 
week, present to our readers a littie series of 
inspirational Apaor ms (original, aboriginal and 
selected), which will, we believe, prove stimu- 
lating and uepre to those who are interested 
directly or indirectly in the sale of central sta- 
tion current. 


Try to be as good a listener as a talker. 


Don’t tell a customer he should use 
current because some one else does—it’s 
irritating. 


Sell current on its merits. 


Stick to your man as long as there is 
a chance of doing business. 


Don’t show; your, customer that yow are 
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overawed by his mahogany desk or 
Persian rug; act as if you are accustomed 
to these things. 
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And I’m reminded especially of this by 


the fact that we have just contracted for 
a campaign of direct-by-mail advertising 


An electric sign gracing the 
common sight, but out in the 


rtals of an undertaker's establishment ts no 
est where people never die—but 
blow away—liIt is necessary for the undertakers to do something to 


dry up and 
et business. 


This notable sign is one of the Denver Gas and Electric Company’s Installations, 
and is a monumental land-mark to the energy and hustle of that unusually - 


sive company. 


Remember always “business before which will go, not only to our present cus- dress. 


pleasure.” 


Don’t get sociable. 


Sociability will seldom get you an 
order. 


People, as a rule, have more confidence 
in strangers than in friends. 


Any dead one can float with the cur- 
rent, but it takes a live one to swim up- 
stream. 


Under this general heading we shall present 
to our readers a series of bright, stimulating 
talks to solicitors, which, we believe, will prove 
valuable to managers of new-business depart- 
ments in suggesting points which they can 

ng out i 


pronta b n their occasional meet- 
ngs with the company's representatives. 

e shal) gratefully accept contributions and 
suggestions from any of our readers. 


Sav, fellows, how many of you have 
noticed the advertising this company is 
doing in the newspapers ? 

I don’t believe any of us pay sufficient 
attention to this subject of advertising. 

Now, we ought to. 

We ought to know exactly what this 
company is saying through the medium of 
printer’s ink to the people of this city. 


tomers, but also to all our customers and 
prospects among stores and business 


119 


and forceful and a credit to this company, 
and it is especially intended to help you. 

Salesmen are apt to think that adver- 
tising is something they must be very 
careful of, or it is liable to turn around 
and do them out of a job. 

Now, I want to tell you fellows, as 
strongly as I can, that it is not the idea 
or office of this company’s advertising to 
supplant or supersede our salesmen, our 
solicitors. 

No advertising, however good, can take 
your place and actually close business on 
the right basis with the people. 

This advertising is intended to help 
you. 

To make your path easier. 

To break the ice. 

To make definite appointments for you. 

To save you time. 

To increase your chances for getting 
business. 

And it will! 

That has been proven a thousand times. 

Now, here’s what I’m going to do. 

I’m having each of vou fellows put 


right on our mailing list to receive every 


piece of this advertising. 
And it will be sent to your home ad- 


I want you to keep in touch with what 
we're doing. 


This beautiful electrical installation balls from Chattanooga, Tenn.: during 
the year in almost every city there is some special event or occasion which calls 


for the liberal and free use of good electrica 


tae you doing your 


best to encourage and foster such occasions and events 


places, power users, and residences on 
wired streets. 
Now, this advertising will be bright 


I want vou to know what were telling 


the people. 
I want your criticism or comment from 
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time to time as you have occasion to ad- 
vance such ideas. 

Will you do this? 

And, will you remember always that 
the company is spending this money pri- 
marily to help you? 


It will be our endeavor, from week to week, to 


present in this department brief notices of 


activities among the central stations, as gath- 
ered from men who are in the field and, conse- 
quently, in close touch with the progress of the 
uew-business idea and its acceptance by central- 
station managers. Contributions to this de- 
partment are solicited, and will be received with 
much appreciation by the editor. 

pte are doing something a little better than 
or erent from the other fellows, and think it 
would make interesting reading to ELECTRICAL 
Review readers, send in your schemes and plans. 
hey will be o ed received. 

Address communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


At Salt Lake City, Utah, is another 
central plant which puts its faith and 
work in advertising that reaches its 
people direct-by-mail. 
month by month with statements, bills, 
ete., ete. . 

Every piece of advertising sent out is 
practically sure to reach its destination 
and get attention, and that it does so, 
not in theory but in fact, is proved by the 
splendid results these people are securing. 

Such aggressive, irrepressible, insistent 
advertising, going out in its educational 
missionary work, regularly every so often, 
is bound to familiarize and impress the 
people with the importance and advan- 
tages of electricity, as well as to narrow 
the gulf which separates them from the 
central station. 

What the Salt Lake central plant has 
accomplished goes far to prove that the 
sooner the central company gets down on 
an every-day business-like basis, the 
sooner the public will regard electricity 
as a thing to be desired. 

As an evidence of what this company 
has done during the past year, the fol- 
lowing figures are given: 

“For the first nine months of 1906, 


ending September 30, 1,800 new cus- - 


tomers were added to our mains in this 
city in the residence district. During 
the same period 1,000 horse-power in elec- 
tric motors was added to our power load, 
a large percentage of which is represented 
by small motors, both alternating current 
and direct current. From January 1 to 
November 1, 1906, 5,000 electric flat- 
irons were sold in Salt Lake City, of 
which number 3,000 were for local de- 


This is sent out 


ELECTRICAL REVIEW 


livery, and are now connected to our 
lighting mains. 

“Assuming the average household iron 
to be a four-ampere unit, and that the 
average time consumed in ironing in an 
ordinary home is two hours, four times 
each month, we estimate that the approxi- 
mate revenue from these irons is forty 
cents per iron per month. 

“We have now connected in the busi- 
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force, and while a large percentage is 
due to the natural growth of our city, 
still we are able to trace a goodly share 
of the increase to our direct-by-mail 
campaign of advertising.” 

The Waynesboro Electric Light and 
Power Company, Waynesboro, Pa., is a 
pretty live member in the matter of cur- 
rent selling, and enjoys a condition which 
many centra] station men would envy, 


ELECTRIC 
EXHIBIT 
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The Minneapolis General Electric Company, Minneapolis, 


Minn., has long 


been an energetic exponent of the ‘‘shining-example’’ theory in central station 
commercial practice—there is no doubt that nothing has a more wholesome effect 
in influencing the demand for current than to see a central station making lib- 
eral use of electricity in its own advertising and display. 


ness district over 200 electric signs, the 
net revenue from which for the year 1906 
we estimate at approximately $15,000. 
(Less than eighteen months ago, we did 
not have more than twenty-five electric 
signs in the entire city.) Of the number 
now connected most are on a flat-rate 
basis and are operated on a dusk-to-mid- 
night schedule. | 

“All of the above has been accomplished 
without the aid of a regular soliciting 


due to the fact that its day load constantly 
runs well ahead of the night load, even in 
the winter when the peak is between 4 
and 6 P. M. Although its central station 
is comparatively small, the company 
keeps right up to the minute in the mat- 
ter of studying new lamps, etc., and is 
progressive enough to offer “Gem” fila- 
ment lamps to its customers, with the ad- 
ditional attraction of promising free re- 
newals on same. 
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“Transite” Fireproof 
Asbestos Doors. 

The H. W. Johns-Manville Company, 
New York city, is prepared to furnish 
“‘Transite” fireproof lumber in a variety 
of forms for fireproof construction and 
electrical work. The accompanying illus- 


Fireproor Door ror Switch CHAMBERS AND 
TRANSFORMER COMPARTMENTS. 
tration shows how this material is used 
for closing high-tension transformer com- 
partments and switches where these are 
separated by brick walls. “Transite” is 
a fireproof sheathing, the basis of which is 
asbestos fibre. It is mechanically strong 
and has a density which makes the finished 
material practically non-absorbent and 
possessed of high heat-resisting properties. 
It will stand rough usage and is easily 
worked, being cut, nailed or screwed very 
much the same as ordinary lumber. 

= 
Centrifugal Pumps. 

The accompanying illustrations give a 
pretty good idea of the appearance and 
design of a new centrifugal pump which 
has been placed upon the market by the 
Buffalo Steam Pump Company, Buffalo, 
N. Y. The company claims for this pump 
a high efficiency and great durability. 
The maintenance cost is very low, because 
of the fewness of the parts and the elimi- 
nation of wasteful lubrication. It is also 
a fact that the centrifugal pump can 
handle gritty or acid liquids. The ab- 
sence of valves makes it especially adapted 
for this character of service. Due to the 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


high peripheral speed the centrifugal 
pump occupies a small amount of space, 
and, particularly for mine work, this fea- 
ture is of considerable advantage. 
Centrifugal pumps may be divided into 
two distinct types, namely, the volute and 
the turbine types. The company suggests 
that while the volute type is more essential 
for lower heads and where maximum effi- 
ciency is not absolutely necessary, the tur- 
bine type is used where high heads and 
maximum efficiency are required. 
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LONGITUDINAL SECTION, Two-STAGE 
CENTRIFUGAL PUMP. 
All types of centrifugal pumps consist 
of two essential elements: first, the rotat- 
ing impeller, which receives the water en- 


these two elements rests the secret of the 
success of the pump and the efficiency ob- 
tained. In these pumps the proper pro- 
portioning of the throat and the correct 
curve for the vanes in the diffusion 
rings are the result of many tests cover- 


ing several] years’ experimentation. The 


general form of the passageway in which 


Section 6-8. 
ENLARGED SECTION, Two-STAGE 
CENTRIFUGAL PUMP. 
the water finally finds its way to the 
outlet of the pump is that of an Archi- 
medes spiral—that is, the cross-section in- 


pum 00: 
TEAM 
BUFFALO SALO N ¥i 


Srx-Incu BUFFALO Two-STAGE CENTRIFUGAL PUMP. 


tering at the inlet; and, second, a station- 
ary waterway contained in the outer shell, 
which receives the water thrown from the 
edge of the impeller. Upon the design of 


creases in an arithmetic ratio up to the 
full area of the pump discharge. 

The company has prepared in booklet 
form a large amount of data, including 
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tables of capacities of centrifugal pumps, 


giving the cubic feet, gallons, revolutions 


per minute and other statistics for heads 
varying from five to 100 feet. These 
tables also cover velocities in the discharge 
pipe of from twelve to fifteen feet per 


second. 
— ea 


Experiences with a Tirrill 
Regulator in the Electricity 
Works at Wels, Austria. 


A paper read by Director Klicpera be- 
fore the Austrian Association of Elec- 
tricity Works, printed in Electrotechnil 
und Maschinenbau, September 23, 1906, 
page 764, describes an interesting demon- 
stration of the value of the Tirrill regu- 
lator in securing good voltage regulation 
under unusually difficult conditions. 

The small water power plant at Wels 
supplies about 1,200 incandescent lamps 
and fifty horse-power in small motors, 
in addition to about 300 horse-power in 
motors installed in a paper and pulp fac- 
tory. The transmission line to this fac- 
tory is about ten miles long, and its load 
fiuctuations range between fifty and 300 
kilowatts, as shown by a recording watt- 
meter chart, reproduced in the illustra- 
tion, Fig. 1. Under these conditions the 
switchboard attendants were unable, even 
with the most: careful work, to obtain 
better voltage regulation than that shown 
in the recording voltmeter chart, Fig. 2, 
in which it will ‘be noted that voltage 
fluctuations ranging between 110 and 118 
volts were not eliminated. 

Such poor regulation, and the strain 
put upon the switchboard attendants to 
obtain even this unsatisfactory result, 
caused the works management to try auto- 
matic regulating devices, and an electro- 
magnetically operated automatic rheostat 
was installed.” This device relieved the 
switchboard attendants, but did not im- 
prove the regulation to the desired 
amount, as will be noticed by inspection 
of the voltmeter chart, Fig. 3. The in- 
herent time-lag of the electromagnetic 
rheostat prevented the device from follow- 
ing the load fluctuations rapidly enough, 
and the management decided to try a 
Tirrill regulator, an American invention 
made by the General Electric Company, 
Schenectady, N. Y. 

The Tirrill regulator has now been in 
use for one year, during which period it 
has been in constant service without any 


failure, and without requiring any at- 


tention whatever beyond the occasional 
cleaning of the short-circuiting contacts 
with emery paper. Constant potential is 
obtained, as shown in Fig. 4, notwith- 
standing the large load fluctuations, and 


ELECTRICAL REVIEW 


without requiring any help from the 
switchboard attendants. As a result of 
this experience, Director Klicpera warmly 
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jectional potential fluctuations due to 
heavy load fluctuations. | 
It will be recognized that parallel con- 
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Fia. 4.—VOLTAGE FLUCTUATION WITH. TIRRILL REGULATOR. 


recommends the use of Tirrill regulators 
for electricity works laboring under ob- 


ditions exist in this country, in which 
there are many/ more combination light- 
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ing, power and railways plants than there 
ure abroad. A comparison of the charts 
herewith, Figs. 2 and 3, show clearly that 
the best results possible to obtain with a 
regulator of the automatic rheostat type 
do not surpass careful hand regulation. 
Further, a comparison of these charts with 
the Tirrill regulator chart, Fig. 4, shows 
that neither hand nor automatic rheostat 
regulation can, in the nature of things, 
be expected to equal the results obtained 
by the Tirrill regulator method. That is 
to say, no rheostat and switch-arm ar- 
rangement, whether hand operated or 
automatically operated, can be in the same 
class, mechanically or electrically, with 
the light, continuously operated contact- 
making device of the Tirrill regulator, 
rapidly opening and closing a shunt- 
circuit across the field rheostat in sensi- 
tive responses to all changes of load or 
speed. 
Sipe a 
Annual Meeting of the Elec- 
trical Salesmen’s 
Association. 


The annual meeting of the Electrical 
Salesmen’s Association will be held at the 
Grand Pacific Hotel, Chicago, Ill., on 
Thursday, January 24. The following 
programme has been announced: 

2 P. M.—Meeting called to order. Busi- 
ness meeting: reports of committees, elec- 
tion of officers, new business. 

6.30 P. M.—Dinner. The evening en- 
tertainment will be furnished by a fine 
array of speakers who will discuss the 
following topics: “The Sale of Special- 
ties,’ “Requirements of a Successful 
Salesman,” “Price as Compared with 
Quality as a Basis for the Sale of Elec- 
trical Goods,” “Salesmanship.” 

The evening will close with a general 
discussion of the topic, “Which is the 
Most Important in the Sale of Electrical 
Goods, the ‘House’ or the ‘Salesman’ ?” 


—— ea 


W. S. Barstow & Company, of New 
York and Portland, Ore., have contracted 
to do all the electrical work for an 800,- 
QfU-barrel cement plant to be located on 
the outskirts of Montreal, Can., for the 
Fordwick company. The works will use 
about 2,500 horse-power in electric 
motors, and will take current from the 
Shawinigan power plant, eighty miles 
from Montreal. The property of the 
Fordwick company is about two miles in 
length by 600 feet in width, along the St. 
Lawrence river. Provision will be made 
for storing, adjacent to the works, 40,000 
tons or coal. 
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Cooper Hewitt Lamps in a 
Steam Room. 

An interesting application of Cooper 
Hewitt mercury vapor lamps is found in 
the lighting of rooms filled with steam. 
The feeding mechanism of arc lamps 


ze — 
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suspension bar. The resistances are 
placed preferably outside the steam room, 
but may, if necessary, be in the same 
room. 

A good example of this class of work 


is found at the plant of the John B. Stet- 
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DraGRAM SHOWING DIMENSIONS OF Rooms AND PosITIONS OF MERCURY VAPOR LAMPE. 


under this condition is alleged to be a 
source of considerable trouble, resulting 
in continual repairs. For this class of 
work a special type of Cooper Hewitt lamp 
is supplied, with separate resistances, and 
the holder or fixture is made of brass, 


son Company, Philadelphia, Pa., one of 
the largest hat manufacturing companics 
in the United States. The photograph 
wives a good idea of one of the “sizing 
rooms” of this company. The size of the 
room in question, together with the loca- 


Sızına Room, ILLUMINATED BY TWELVE Tyre K Mercury VAPOR LAMPS. 


except for the suspension bar and crow- 
foot. In order to avoid leakage of cur- 
rent due to condensation of steam on the 
inside of the suspension bar, the wires 
leading to the tube are carried on porce- 
lain cleats mounted on the outside of the 


tion of the lamps, is shown in the sketch; 
the total area of the room, less elevator 
and stock room, amounts to 7,240 square 
feet. The building is of concrete with 
white walls and ceilings; ceilings fourteen 
feet high. The lamps’ used are type K, 
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two in series, on 220 volts, direct current. 
Each of these lamps gives light from a 
tube forty-five inches long and one inch 
in diameter. With the standard reflector 
the average candle-power measured from 
the horizontal is as follows: 


At 30 degrees........ 800 candle-power 


45 degrees........ 955 candle-power 
60 degrees........ 1,100 candle-power 
90 degrees........ 1,200 candle-power 


Each Cooper Hewitt lamp consumes 
385 watts, or a total of 4,620 watts for 
the twelve lamps. This gives .64 watts 
per square foot of floor space lighted. 
Twenty-four arc lamps taking 660 watts 
each, a total of 15,840 watts or 2.19 watts 
per square foot floor area, were formerly 
used to light this floor until replaced by 
the Cooper Hewitt lamps. 
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A Sample Board of Enclosed 
Fuses. 


A sample board of enclosed fuses is 
being prepared for distribution among 
jobbing houses by the Chicago Fuse Wire 
and Manufacturing Company, Chicago, 
Ill. The board is shown in the accom- 
panying illustration. The collection 
mounted on it includes the 250-volt Na- 
tional Electrical Code line of fuses and 
samples of old-code material for 250 and 
500 volts. The fuses are constructed to 
the dimensions specified by the National 
Electric Light code for the various sizes 
intended for current varying from three 
to 600 amperes at the voltage given. The 
company states that these fuses have been 
submitted to the Underwriters’ Labora- 


TIPPING AND BRIM STRETCHING Room, ILLUMINATED BY TWELVE TYPE K MERCURY 
VAPOR LAMPS. 


It will thus be seen that the current 
consumption has been reduced to twenty- 
nine per cent of the amount formerly re- 
quired. In other words, there is a sav- 
ing in current of seventy-one per cent. 
In addition to the saving in current, and 
of much more importance, it is stated that 
the production of the men in the room has 
been increased, due to the better quality 
and more even distribution of the light. 

After a careful trial on the part of the 
John B. Stetson Company it has adopted 
Cooper Hewitt lamps for this class of 
work, and is now using a total of ninety- 
six type K lamps. The larger portion of 
these lamps have been in use for over 
a year without requiring any repairs and 
are said to be in first-class condition. 


tory, of Chicago, and to the Factory Mu- 
tual Laboratory, of Boston, and have been 
approved by them and included in the 
lists of approved fittings which these two 
laboratories issue. 

The Chicago Fuse Wire and Manufac- 
turing Company has spent a large amount 
of time and money in investigating the 
enclosed-fuse problem. Over 1,200 tests 
have been conducted and tables have been 
compiled showing the effect of the various 
elements which enter into their manufac- 
ture, so that the highest degree of accuracy 
may be attained. There are many factors 
entering into the design of enclosed fuses. 
One of the most important is the character 
of the powder filler surrounding the fusible 
element. Its functions are twofold: it 
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must first secure a greater degree of uni- 
formity of condition, and, consequently, 
a higher accuracy of rating; and, second, 
it must smother the are at the time of 
the break. To meet these two conditions 
is exacting, as the filler must not be a 
conductor of heat or electricity, it must 
not absorb moisture, and it must not lib- 
erate excessive gases under the action of 
the are formed by the burning of the 
fuse. Moreover, it must be of such ma- 


SAMPLE BOARD OF ENCLOSED FUSES. 


terial as can be prepared without undue 
cost. In bringing out a reliable fuse the 
proportions of the fusing element are of 
much importance. Upon its shape, thick- 
ness and length depend the amount of 
heat generated in the tube, the quantity 
of gas liberated at the time of fusion, and 
the nature and duration of the are. All 
of these questions have been carefully in- 
vestigated, and by this means the company 
has earned for its product a reputation of 
accuracy and reliability. The work was 
taken up when the insurance companies 
demanded that fusible protectors should 
be enclosed, and the constantly increasing 
business in fuses of this type has made it 
necessary for the company to enlarge its 
facilities several times. 

Besides enclosed fuses the company is 
prepared to furnish all old-code fuses of 
any type or dimension, as well as special 
fuses to meet the requirements of any par- 
ticular class of work. The object of the 
company is to cover completely and thor- 
oughly the entire field of electrical fuses. 
The fuse department is under the direc- 
tion of C. T. McDonald, the company’s 
electrical engineer, who has had a large 
part in the development of this work. His 
ideas of what a safe and reliable protector 
should be are those which are embodied 
in the company’s “Union” fuse, 
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Current Electrical News 


DOMESTIC AND EXPORT. 

EXTENSIONS TO BE MADE TO CONNECTICUT TROLLEY 
LINES—It is announced that the Consolidated Railway Company, 
New Haven, Ct., has decided to appropriate $2,500,000 for the exten- 
sion of its system during 1907. 


PORTO RICO CABLE—The secretary of war has referred to the 
attorney-general the application of J. A. Scrymser, of New York, 
president of the Central & South American Telegraph Company, for 
authority from the president to land telegraphic cables in Cuba, 
Porto Rico and the Panama canal zone. The attorney-general was 
requested by the secretary of war to give an opinion whether the 
cables couid be Janded in Cuba without the authority of the govern- 
ment and congress of that republic, and in Porto Rico and the 
canal zone without the authority of the United States Congress. 


RIGHTS SECURED FOR HOLLAND ELECTRIC LINE—Newton 
Carlton, president of the board of trustees of the Holland-American 
Construction Company, has secured important trolley franchise 
grants in Holland. Rights have already been secured for 200 miles 
of trackage, reaching from Germany to the North Sea. One of the 
roads has been started. Associated with Mr. Carlton in the enter- 
prise, which is capitalized at $1,000,000, and is incorporated, are 
George C. Smith and Waiter D. Updegraff, of Pittsburg, and several 
Rochester financiers. 


BROOKLYN RAPID TRANSIT WINS IN CONEY ISLAND 
FARE CASE—The Court of Appeals, sitting at Albany, N. Y., has 
handed down a decision on the proceedings instituted by Bird S. 
Coler, president of the borough of Brooklyn, New York city, against 
the Brooklyn Rapid Transit Company, holding that the company 
is within its rights in charging a double fare on its Coney Island 
lines. The court holds that when the elevated and steam roads 
running to Coney Island were leased by the Brooklyn Rapid Transit 
Company their charter right to charge ten cents, or at the rate of 
three cents a mile, was not forfeited. 


MILWAUKEE TRACTION PLANS—The directors of the Mil- 
waukee Light, Heat and Traction Company have called the annual 
meeting of the company for January 21 in Milwaukee, Wis., at 
which the stockholders will be asked to authorize a new issue of 
refunding and extension mortgage bonds upon such terms and to 
such an amount as may be determined at the meeting, and also 
to authorize an increage in the capital stock, either of the present 
general character or to be divided into preferred and common 
stock. The stockholders of the Milwaukee Electric Railway and 
Light Company will meet on the same day and be asked to increase 
the common stock of the company from its present authorized limit 
of $15,000,000 to an amount to be determined at the meeting. 


WORK ON TENNESSEE POWER PLANT STARTED—Work on 
the electric power plant to be erected at Caney Fork Falls (Tenn.) 
by C. H. Fisk and C. W. Post, of Michigan, which will call for 
the expenditure of $3,000,000, has been begun, and will be completed 
as soon as possible. The plant is to supply power to manufactur- 
ing establishments in Nashville and Chattanooga, Tenn., and -in- 
cludes the construction and operation of an electric railway, to 
connect Chattanooga with Nashville. The distance between them 
by steam railroad is 151 miles. It is intended to reduce the time 
from five hours to three hours by the new line, which will cover 
only ninety-eight miles. Pittsburg capitalists, it is understood, 
will finance the railroad, and Messrs. Fisk and Post will control 
the power plant. 


LARGE MERGER IN SAN FRANCISCO—It is stated that one 
of the largest deals in financial circles in San Francisco, Cal., since 
the April disaster {s about to be consummated in the coalition of 
the interests represented by the Fleischhackers, the London, Paris 
& American Bank, and the San Francisco Coke and Gas Company. 
The extensive power and paper interests of the Fleischhackers at 


“about 100,000. 


Floriston, on the Truckee river, and the local plant of the San 
Francisco Coke and Gas Company wil] be consolidated. The com- 
panies will be financed by the London, Paris & American Bank, 
in which the Fleischhackers and Leopold Michaels, president of 
the gas company, will soon become heavy stockholders. The San 
Francisco Coke and Gas Company is owned to a large extent by New 
York capitalists. It will, it is said, derive power for electric light- 
ing from the plant at Floriston. 


$47,000,000 LIGHTING PLAN FOR LONDON—lIt is announced 
that the London (England) County Council will ask Parliament 
to sanction an electric-supply undertaking to serve an area of 
451 miles, of which London is the centre. The councilmen propose 
to erect a generating station at a cost of $7,000,000, to spend 
$13,000,000 on a distribution system and to acquire existing local 
municipal undertakings representing an outlay of $27,000,000. The 
council urges that within a few years it will be able to supply 
electric power and light at greatly reduced rates and that London 
will gain enormous benefits industrially and commercially. The 
scheme includes such details as the purchase of motors and other 
apparatus for renting to consumers. In fact, it is the most am- 
bitious undertaking ever put forward by the advocates of the 
municipalization of industries, and calls for floating a special loan 
of about $23,000,000 at the outset. It is conceded that some addi- 
tional burden must fall upon the taxpayers, but they are expected 
to bear this in view of the vast benefits in store in the future. 


GAS AND ELECTRIC MERGER—Gas and electric properties 
representing an actual investment of more than $7,000,000 have 
been united as a result of negotiations which have been concluded 
in Utica, N. Y. The interests controlling the Utica Gas and Electric 
Company has purchased the stock, franchises, plants, machinery, 
real estate and property of the Herkimer County Light and Power 
Company, the Glens Falls Gas and Electric Company, the Consoli- 
dated Light and Power Company, of Whitehall, and the United Gas, 
Electric Light, Heat and Fuel Company, of Sandy Hill, Fort Edward 
and South Glens Falls. For the present the several companies will 
maintain their separate organizations, but it is the intention to 
merge them into one corporation as soon as the necessary legal 
formalities can be complied with. It will be in effect a union of 
the most important gas and electric interests in the Mohawk valley 
and the upper Hudson valley. The Utica Gas and Electric Com- 
pany is now operating in Utica, Rome, Whitesboro, Oriskany, York- 
ville, New Hartford, Washington Mills, Chadwicks, Deerfield, 
Trenton, Frankfort and Canastota, which contain a population of 
The companies that have been acquired are doing 
business in Dolgeville, Little Falls, Herkimer, Mohawk, Ilion, Glens 
Falls, Whitehall, Sandy Hill, Fort Edward and South Glens Falls, 
which have a population of about 70,000. It is the purpose of those 
interested to extend the field of operations in all directions, to 
increase the production of gas and electricity and to improve the 
service in such a way as to secure a greater amount of patronage. 
The Utica Gas and Electric Company owns the power plant at 
Trenton Falls, which develops 8,000 horse-power, and has steam 
plants in Utica that are capable of duplicating that amount. The 
company proposes to install machinery at Trenton Falls that will 
bring up its capacity to 16,000 horse-power. One mile above Trenton 
Falls at Prospect the company has purchased a large tract of land 
in the West Canada creek and has plans prepared for the construc- 
tion of a dam and reservoir which will produce 6,500 additional 
horse-power. Seven miles further north, at Enos, on the Black 
river, the company will build another station, having a capacity 
of 3,000 horse-power. This will give it a total of 25,500 horse-power 
generated hydraulically, aside from its 8,000 horse-power steam 
plants in Utica. Besides going into the electrical business on an 
extensive scale, the Utica Gas and Electric Company will lay mains 
and supply Frankfort, Ilion, Mohawk, Herkimer and Little Falls 
with gas generated at the Utica plant. 
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ELECTRIC RAILWAYS. 
FINDLAY, OHIO—The commissioners have granted a franchise 
to the Findlay-Marion Railway and Light Company to construct 
its lines through Hancock county. 


MACON, GA.—A site has been selected on the Ocmulgee river 
for the power-house for the Macon & Albany Electric Railway. 
Water power will be secured from the Flint and Ocmulgee rivers. 


NORMAN, OKLA.—A franchise has been granted the Tecumseh 
& Norman Traction Company, allowing the company to use the 
streets of Norman for an electric railway for a term of twenty-five 
years. 


MARSHALLTOWN, IOWA—The lowa Railway, Light and Power 
Company has been formed to take over the local light and railway 
system and to extend interurban lines. Hamilton Browne, Geneva, 
IN., is president, and Arthur T. Browne, Geneva, 11l., secretary and 
treasurer. 


PORTLAND, ME.—Manager John R. Graham, of the Lewiston, 
Brunswick & Bath Electric Railroad, says that the road to Mechanic 
Falls will be built and in operation by July 4. The route of the 
proposed electric road will follow the direct carriage road from 
Auburn, via Minot Corner, to Mechanic Falls. \ 


BATH, N. Y.—A company of Hornell and Canisteo capitalists 
have purchased the Hornell city electric line and the Hornell & 
Canisteo electric road, and propose to construct a road from Canisteo 
to Jasper, as an extension of the Canisteo and Hornell line. It is 
understood that work will be commenced early in the spring. 


CARMI, ILL.—Capitalists {n southern Illinois have on foot a 
plan to run an electric railway from Mount Vernon, Il., to Mount 
Vernon, Ind., connecting with the St. Louis lines at the former 
place and with the Evansville service at the Indiana town. The 
present plan is to have the road touch Fairfield, Crossville, Gray- 
ville and other small towns, probably crossing the Wabash at 
Grayville. 


KANSAS CITY, MO.—Work has been begun on the construction 
of the Kansas City, Excelsior Springs & St. Joseph Electric Railway 
Company’s bridge across the Missouri river. The bridge will cost 
nearly $2,000,000, and the remainder of the line to St. Joseph, Mo., 
will require the expenditure of $4,000,000. By employing 1,500 men 
working at a dozen places simultaneously the line will be com- 
pleted in eighteen months. 


MUSCATINE, IOWA—It is reported that local capitalists have 
secured a right of way for an interurban line from Manchester, 
lowa, 110 miles northwest of Davenport, to Monticello, Stanwood, 
Olin, Tipton, West Liberty and Blue Grass. The plan is to con- 
struct a line to Muscatine, but the plans may be changed, and if 
a proposition is made the line may find a terminal in Davenport. 
The company will be incorporated with a $2,000,000 capital, and will 
be known as the Manchester, Monticello & Muscatine Railway Com- 


pany. 


NEW HAVEN, CT.—William J. Tracy, Henry M. Osborn and 
Frank S. Bishop have drawn up a petition addressed to the January, 
1907, session of the general assembly for a charter for an electric 
street railway. The line contemplated is from the centre of Danbury 
to the town of New Milford, a distance of fourteen miles. It is esti- 
mated that the cost of the trolley line will be from $25,000 to 
$30,000 a mile, or a total of from $350,000 to $420,000. There is 
adequate capital behind this movement, and if the charter is granted 
the road will be constructed immediately. The road contemplated 
passes through the village of Brookfield and the village of Lanesville. 


LOUISVILLE, KY.—A syndicate traction line, in which will be 
merged the traction interests in southwestern Indiana, has been? 
incorporated with a capitalization of $4,500,000, and it is stated 
that the company will ultimately build from Evansville to New 
Albany and Louisville. The incorporators include the Murdocks, 
Hugh J. McGowan and former Governor W. T. Durbin, who are 
interested in the traction syndicate in Central Indiana. The con- 
struction of a line from Evansville to Louisville will connect the 
system of southwestern Indiana with the systems in the southern, 
central and northern parts of the state. The Murdocks recently 
purchased the Evansville & Princeton line. 
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JERSEY CITY, N. J.—Plans have been completed for the build- 
ing of an electric railroad around Lake Hopatcong, N. J., and the 
developing of the land about the sheet of water. A company has 
secured articles of incorporation under the name of the Hopatcong 
Shore Railroad Company. The immediate plan is to build a trolley 
line from the Lackawanna railroad’s station at the lake to Byram 


-Cove, but the road will eventually circie the lake via Woodport. 


The right of way is partly public and partly over the property of 
the Byram Cove Land Company. The company is capitalized at 
$100,000, and the incorporators are all interested in the Byram Cove 
Land Company, which owns 1,000 acres of land with two miles 
frontage on the lake. 


ALBANY, N. Y.—The state railroad commission has approved 
the increase of the capital stock of the Frontier Electric Railway 
Company from $300,000 to $1,500,000 and consented to the issuance 
of a mortgage for $2,000,000. This company proposes to build an 
electric railroad from Buffalo to Niagara Falls. As the result of a 
public hearing the commission has recommended to the Tarrytown, 
White Plains & Mamaroneck Railway Company that new rails be 
laid on its line between White Plains and Tarrytown. The com- 
mission has consented to the issuance by the Western New York & 
Pennsylvania Traction Company of a first and refunding mortgage 
for $5,000,000, on condition that only $2,500,000 of bonds under 
said first and refunding mortgage shall be issued under this consent. 


DETROIT, MICH.—The Saginaw, Owosso & Lansing Railway 
Company has been incorporated with $600,000 capital. The incor- 
porators are: J. L. King, of Syracuse, N. Y., general counsel for the 
Solvay company and heavily interested in Syracuse electric railways; 
F. B. Richards, general manager for M. A. Hanna & Company, of 
Cleveland; George B. Morley, of Saginaw; Phil H. McMillan, George 
Black, Frank W. Eddy, Frank West, Charles B. Warren, William B. 
Cady and J. A. Thick, of Detroit. The new line will be built on a 
private right of way, all of which has been secured, to the east of 
and paralleling the Michigan Central from Saginaw to Lansing. 
It will touch at the towns of St. Charles, Chesaning, Owosso, Laings- 
burg and Bath. The road will be built with rock ballast and heavy 
rails, and the cars will be equipped for high speed. . 


HARTFORD, CT.—Several additionat notices that corporate 
franchise privileges will be sought from the legislature have been 
filed. The Consolidated Railway Company will petition for im- 
portant franchises in the towns of New Haven, Norwich, New 
London, Middletown, Wallingford and Bloomfield. The Berkshire 
Street Railway Company, which is incorporated in Massachusetts, 
will ask for the right to enter Connecticut and construct a trolley 
in the town of Canaan. This is for the purpose of promoting 
the construction of the interstate trolley from Great Barrington 
to Canaan. The Shore Line Electric Railway Company will seek 
authority to construct a trolley from Essex through the town of 
Old Saybrook to Colchester. A charter of incorporation will be 
asked for the Norwich & Groton Street Railway Company to run 
through several towns on the east side of the Thames river. 


BUFFALO, N. Y.—The consolidation of various trolley lines operat- 
ing between Buffalo and Erie has been completed. The agreement 
is between the Pennsylvania and New York state lines entering into 
the consolidation. The Buffalo & Lake Erie Traction Company 
merged in itself the various New York state lines, and the Erie 
Rapid Transit Company merged in itself the various Pennsylvania 
lines, and then these two corporations came together in the final 
merger. The result is a corporation with a capitalization of $6,750,- 
000, this sum being made up of the capitalization of the Buffalo 
& Lake Erie Traction Company amounting to $4,420.000, and of the 
capitalization of the Erie company amounting to $2,330,000. The 
new capitalization is divided into 42,500 shares of common and 
25,000 shares of preferred stock. The name of the new corpora- 
tion is the Buffalo & Lake Erie Traction Company. Its directors 
are: Louis B. Grant, Brooklyn; Rodman E. Griscom, Haverford, 
Pa.; Albert N. Clark, Sydenham, Pa.; Charles H. Werner, New 
York; James A. Byrne, New York; Joseph B. Mayer, New York; 
Arthur McCausland, New York; Henry Gross, Philadelphia; William 
J. Bagnell, Brooklyn. The officers are: president, Joseph B. Mayer; 
vice-president, Charles H. Werner; treasurer, Marshall N. Dodge, 
New York; secretary, James A. Byrne. 


January 19, 1907 


PERSONAL MENTION. 


MR. EDWARD R. GRIER, who for years has been assistant 
manager of the Bryant Electric Company, has just been elected 
vice-president of the Ajax Line Material Company, of Chicago. He 
_Wi.l maintain his location in the Postal Telegraph Building at New 
York, looking after the Eastern sales of the Ajax toggle bolts and 
street-lighting specialties. 


MR. S. M. GREER has been appointed contract agent of the Long 
Island division of the New York & New Jersey Telephone Com- 
pany, to succeed A. R. Pardington, who resigned his position to 
become vice-president and general manager of the new Long Island 
Motor Speedway Company. Mr. Greer is an experienced telephone 
man, having served the telephone company in various capacities 
for the past sixteen years. For the last few years Mr. Greer has 
been secretary to U. N. Bethell, vice-president of the New York 
Telephone Company, president of the New York & New Jersey Tele- 
phone Company, and also president of several other telephone com- 
panies in the East. 


MR. FRANK P. ALLEN, JR. has been appointed director of 
works of the Alaska-Yukon-Pacific Exposition which will be held 
at Seattle during the summer of 1909. Mr. Allen gained his 
exposition experience at the Lewis and Clark Exposition at Portland 
in 1905, where he had charge of the structural work. Mr. Allen 
was born in Grand Rapids, Mich., and has been an architect and 
engineer all his life. He secured his early training in his pro- 
fession under his father, Frank P. Allen, Sr., who was a prominent 
architect. After taking a course in civil engineering at the Uni- 
versity of Michigan he went to Chicago. where he spent six years, 
specializing on structural work for bridges, railroads and large 
buildings. 


COLONEL JOHN T. DICKENSON, who for the past several years 
has been connected with the Consolidated Railway Electric Lighting 
and Equipment Company, has tendered his resignation and accepted 
the position of vice-president of the Bliss Electric Car Lighting 
Company, of Milwaukee. Colonel Dickenson’s headquarters will be 
in New York at the new offices of the Bliss Electric Car Lighting 
Company in the Night and Day Bank Building, Fifth avenue and 
Forty-fourth street. The Chicago offices of the Bliss Electric Car 
Lighting Company will’ be in the Monadnock Building, and W. M. 
Lalor, who was formerly also with the Consolidated Railway Electric 
Lighting and Equipment Company, will be in charge of this office 
as assistant general sales manager. Extensive additions to the 
large plant of the Bliss Electric Car Lighting Company, in Milwau- 
kee, will be completed February 1. 


MR. HOWARD M. POST has recently accepted the position of 
advertising manager with the Quincy, Manchester, Sargent Com- 
pany, manufacturers of railroad appliances, who have offices in 
Chicago and New York, with factories at Chicago Heights, H1, Mil- 
waukee, Wis., and Plainfield, N. J., this company being the successor 
to the Railway Appliances Company, The Q. & C. Company and the 
Pedrick & Ayer Company. Mr. Post originally fitted himself for 
a telephone engineer and held a position as telephone-switchboard 
installer with the Western Electric Company, of Chicago, for three 
years, superintending during that period the installation of many 
large telephone exchanges in all parts of the country. Later he 
accepted a position as telephone engineer with the Kellogg Switch- 
board and Supply Company, of Chicago, and during a period of 
five years took out a large number of telephone patents. 


OBITUARY NOTE. 


MR. GEORGE B. COGGESHALL died suddenly on Wednesday 
at his home, 37 Sidney place, Brooklyn, N. Y., in his sixty-third 
year. He was connected with the firm of Mitchell & Vance, manu- 
facturers of gas and electrical fixtures. He was a civil war veteran 
-and a member of the Mayflower Society. He leaves a widow. Mr. 
Coggeshall was active in the management of the New York Elec- 
tric Club, organized in 1886, and was for several years a member 
of the board of directors. 


DATES AHEAD. 


Electrical Trades Exposition. Chicago, 111., January 14-26, 1907. 

Ohio Engineering Society. Columbus, Ohio, January 22-24, 1907. 

Jamestown TerCentennial Exposition. Norfolk, Va., April 26 to 
November 30, 1907. 
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ELECTRICAL SECURITIES. 


Considerable activity was evidenced in the stock market during 
the past week, there being two million-share days. This activity, 
however, was due mainly to professional operations, tbe outside 
public seemingly holding aloof. The latter's Jack of interest is 
held to be due in part to the present investigations and legal actions 
against the large corporations. There has been a considerable easing 
in the monetary situation. Call-money rates at the end of the 
week were as low as 5° per cent, and time funds have also been 
easier in tone. There is no indication of any setback in the indus- 
trial and business condition, and railroad earnings continue to make 
a good showing. On January 29 the directors of the United States 
Steel Corporation will act on the common-stock dividend. The 
general opinion is that the rate will not be changed. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 12. 


New York: Closing. 
Allis-Chalmers common .........ccccccceces 1614 
Allis-Chalmers preferred .........ccecsecaee 43 
Brooklyn Rapid Transit ...........02cee eee 81 
Consolidated Gas 2.1... . ce cc ce eee ee ees 13734 
General Electric ............. ee ea ee 1561; 
Interborough-Metropolitan common ......... 36%, 
Interborough-Metropolitan preferred ........ 73% 
Kings County Electric ........... ccc eee eee 140 
Mackay Companies (Postal Telegraph and 

Cables) COMMON ..........0c cece eens 731; 
Mackay Companies (Postal Telegraph and 

Cables) preferred ........esosessssssss 7114 
Manhattan Elevated .......sssesssesosssoss 142° 
Metropolitan Street Railway ............... 105 
New York & New Jersey Telephone......... 115 
Western Union wdases ccs h en saawtletu sd oh eS4 een 83153 
Westinghouse Manufacturing Company ..... 150 

Boston: Closing 
American Telephone and Telegraph ......... 131 
Edison Electric Iiluminating ............... 229 
Massachusetts Electric ............c0ccc cere 701 
New England Telephone ...............e0e- 122 


Western Telephone and Telegraph preferred. %80 


Directors of the Edison Electric Illuminating Company, of Bos- 
ton, have declared the regular quarterly dividend of 215 per cent 
payable February 1 to stock of record January 15. 

At the annual meeting of the stockholders of the Boston Ele- 
vated Railway the former board of directors was reelected, with 
the exception of James Phillips, Jr., who was not a candidate. 

J. P. Morgan & Company, Kuhn, Loeb & Company and Kidder, 
Peabody & Company, in conjunction with Baring Bros. & Com- 
pany and J. P. Morgan & Company, of London, have bought from 
the American Telephone and Telegraph Company an issue of 
$25,000,000 three-year 5 per cent notes, all of which have been sold. 
The notes are dated January 1, 1907. 


Philadelphia: Closing. 
Electric Company of America.............. 1l!, 
Electric Storage Battery common........... bo 
Electric Storage Battery preferred.......... 65 
Philadelphia Electric ............ 0... cee ee 81, 
Philadelphia Rapid Transit ................ 20%, 
United Gas Improvement ................6- 901., 

Chicago: Closing. 
Chicago Telephone ............ 0... cece eee 114 
Chicago Edison Light ..................05. 140 
Metropolitan Elevated preferred ............ 70 
National Carbon common .............00008 85 
National Carbon preferred .................- 116 
Union Traction common ...............008. — 
Union Traction preferred ..............208- — 


Chicago's share of the net receipts from the traction companies 
provided for under the proposed settlement ordinances has averaged 
$3,645.07 a day since the first of January. This average would mean 
$1,330,430.55 a year. Both traction companies opened new books 
the first of the year with the city as a partner in the transportation 
business. 
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NEW PUBLICATIONS. 


ARMOUR INSTITUTE OF TECHNOLOGY—The Armor Institute 
of Technology, Chicago, IN., has issued its fourteenth annual year 
book, in which are described the various courses offered. The 
institute has also published a catalogue describing the evening 
courses offered in various branches of engineering. 


UNITED STATES NAVY DEPARTMENT—The following reports 
have been received from the Navy Department, Washington, D. C.: 
annual report of the secretary of the navy for the year 1906; 
report of the chiief of the bureau of navigation, and the report of 
the superintendent of library and naval war records. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA—The 
Engineers’ Society of Western Pennsylvania, 803 Fulton Building, 
Pittsburg, Pa., has published under date of December 19, 190v, 
the charter as amended at a special meeting of the society, Novem- 
ber 26, 1906, and the by-laws adopted at the 270th reguiar monthty 
meeting of the society, December 18, 1906. 


THE FUNICULAR RAILROAD OF VALLVIDRERA AND 
BARCELONA—Jose Playa, engineer of the Compafiia del Ferro- 
carril de Sarra a Barcelona y Extensiones, has published in Span- 
ish an illustrated description of the electric funicular railroad be- 
tween Vallvidrera and Barcelona, Spain. This publication takes 
up in considerable detail the solution of a number of problems con- 
nected with this important funicular electric railway system, and 
includes tn the descriptive matter a very complete treatment of 
the auxiliary apparatus. 


THE SCIENCE YEAR BOOK, DIARY, DIRECTORY AND 
SCIENTIFIC SUMMARY FOR 1907—The Science Year Book, Diary, 
Directory and Scientific Summary for 1907 has been issued. This 
volume, as usual, contains many useful astronomical and physical 
tables, a summary of the scientific work done during the year 1906, 
a directory of the scientific and allied societies of Great Britain, 
brief biographies of a number of eminent men of science, and a 
diary for the current year. The book is pubiished by King, Sell & 
Olding, Limited, 27 Chancery lane, London, W. C., and sells at 
five shillings net. 


APPROVED ELECTRICAL FITTINGS—The Electrocraft Pub- 
lishing Company, Detroit, Mich., has compiled and published an 
illustrated list of approved electrical fittings. This is a valuable 
compendium upon the fittings that have been examined and ap- 
proved by the Underwriters’ National Electric Association for use 
under the rules and regulations of the National Board of Fire Under. 
writers. In every case, illustrations are given, together with the 
rating of the apparatus, the manufacturer’s name and address, and 
a digest of the rule relating to the device. This list will no doubt 
prove of great interest and value to users of electrical supplies. It 
is a compilation which has long been needed in the construction 
department of the electrical industry. The list is revised annually 
and published in October, and sells for fifty cents per copy. 


EXPORTERS’ ENCYCLOPEDIA—The Exporters’ Encyclopedia 
for 1907 has been published by the Exporters’ Encyclopedia Com- 
pany, Maritime Exchange Building, New York city. This encyclo- 
pedia is a complete guide for export shipping, devoted to the in- 
terests of the American manufacturer and export shipper. It in- 
cludes 650 pages, and, bound in cloth, sells for $5 per copy. The 
volume contains authentic and detailed shipping instructions for 
every country in the world. There are also given the names and 
addresses of all the transportation companies, both steam and sail, 
from New York, Philadelphia, Boston, Baltimore, New Orleans, 
Galveston and other coast cities. Ports of call are given, and every 
point for which bills of lading may be obtained is listed. The 
prominent inland cities and towns are defined, with directions 
how to reach them and the time between principal places. The ar- 
rangement of consular documents is explained, giving consular 
charges and showing fac simile consular invoices with English trans- 
lations for all countries. Instructions are also given concerning 
packing, marking and shipping, the insurance and consigning of 
shipments, and the arrangement of bills of ladings, custom-house 
clearances and other forms. 
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NEW INCORPORATIONS. 


CHARLESTON, S. C.—The Columbia Rural Telephone Company. 
$1,000. President, Joseph B. S. Lyles; secretary, B. L. Craig. 


ST. PAUL, MINN.—Farmers’ Telephone Company, of Rockwood. 
$10,000. Incorporators: D. W. Thurston, Isaac Foster and C. B. 
Barnes. 


AUGUSTA, ME.—Transcontinental Electric Railway Company, 
organized at Portland. To build electric railways anywhere in the 
United States. $50,000,000. 


AUSTIN, TEX.—The Corsicana Telephone Company, of Cor- 
sicana. An amendment to its charter increasing its capital stock 
from $50,000 to $100,000. 


WHEELING, W. VA.—Wheeling, Sherrard & Cameron Intersub- 
urban Electric Railway Company. To build an electric line through 
Marshall county, W. Va. $25,000. 


MADISON, WIS.—The Matteson Telephone Company, town of 
Matteson, Waupaca county. $6,000. Incorporators: L. A. Burgess, 
G. G. Fergot and Noyes Matteson. 


FRANKFORT, KY.—White City Electric Light, Heat and Power 
Company, changing name to Jefferson County Electric Company, and 
reducing capital stock from $300,000 to $75,000. 


GUTHRIE, OKLA.—The Guymon & Hansford Telephone Com- 
pany, of Guymon, $7,000. Incorporators: R. B. Quinn, S. C. Tyler, 
D. F. Vincent, G. W. Baird and E. C. Summers. 


SPOTSYLVANIA, VA.—Spotsylvania Telephone Company. 
$10,000. Imcorporators: G. W. Perry, J. P. H. Crismond, T. A. 
Harris, T. W. Dew, W. B. Warren, C. R. Coleman and associates. 


GUTHRIE, OKLA.—The Beaver & Cimarron Valley Telephone 
Company, of Zelma. $5,000. Incorporators: A. J. Sands, Otto 
Barbey and W. L. Detwiller, of Zelma; F. M. Wells, of Coin, and 
C. W. Newby, of Englewood. 


MILWAUKEE, WIS.—Milwaukee & Fox River Valley Railway 
Company, Milwaukee. An amendment increasing the capital stock 
from $25,000 to $75,000; $50,000 of the stock to be preferred with 
a dividend of six per cent. 


CARSON, NEV.—Interurban Electric Company. To build an 
electric line from Reno to Moana Springs. $50,000. Incorporators: 
Richard Kirkman, A. Armanko, James May, S. H. Rosenthal, C. J. 
Sadlier, William Walts, Louis Berrum, John N. Evans and J. S. 
Short. 


HARRISBURG, PA.—The Prospect Park Railway Company. To 
build a line from Prospect Park to Morton and Springfield, two 
and a half miles long; $25,000. The Sharon Hill & Upper Darby 
Railway Company, seven miles long; $50,000. The Tinicum & 
Sharon Hill Railway Company, four miles long; $25,000. Walter 
A. Rigg, of Reading, is president of the three roads. 


ALBANY, N. Y.—The Delaware & Otsego Independent Toll Line 
Company. To operate a telephone line through Treadwell, thence 
to Frasiers, thence to Andes and to Margaretville; also a line from 
Frasiers to Delhi, thence to Walton and thence from Treadwell to 
Franklin; and lines from Oneonta to Milford, thence to Coopers- 
town and from Cooperstown to the Mohawk valley. $15,000. 
Directors: T. Harvey Ferris, H. A. Harrison and Delia D. Harrison, 
all of Utica; H. D. Arbuckle, F. C. Ward, L. C. Millard and Ralph 
Stoddard. 


AUGUSTA, ME.—Lisbon, Durham & Freeport Street Railway 
Company; to build a road from Lisbon through Durham to Free- 
port, nine miles; directors: Cyrus W. Davis, of Waterville, Edwin 
J. Lawrence, S. A. Nye, A. B. Page and Amos F. Gerald, of Fair- 
field. Mt. Desert Transit Company; to construct a railroad from 
Ellsworth through Trenton, Eden, Mt. Desert and Tremont to South- 
west Harbor, a distance of forty miles; $160,000; directors: Clement 
Newbold, of Philadelphia; John J. Kennedy, of New York; George B. 
Dorr, Robert Amory and Fred C. Lyman, of Eden. 


January 19, 1907 


TELEPHONE AND TELEGRAPH. 
SPOKANE, WASH.—The Home Telephone Company has issued 
$500,000 bonds. 


GREENFIELD, MASS.—The New England Telephone and Tele- 
graph Company will extend its line from Amherst to Greenville. 


PITTSFIELD, MASS.—A telephone exchange is to be installed 
in Sheffield by the New England Telephone and Telegraph Company. 


NEWTON CENTRE, MASS.—The new exchange of the New Eng- 
land Telephone and Telegraph Company has been placed in opera- 
tion. 


CLARKSBURG, W. VA.—The Bell company is said to have 
gained contro] of the independent line between Winfield and Mor- 
gantown. 


MAPLETON, ME.—The Aroostook Telephone Company has 
erected a line from Presque Isle to Fort Kent by way of Ashland 
and Portage Lake. 

NASHVILLE, TENN.—The directors of the Cumberland Teie- 
phone and Telegraph Company have voted to issue $3,300,000 addi- 
tional stock to stockholders of record January 15, payable in four 
instalments on the first day of February, April, July and October. 


CLEVELAND, OHIO—The Bell Telephone Company has pur- 
chased the property adjoining its Champlain avenue building. This 
contains a four-story brick and stone structure. The purchase has 
been made necessary by the fact that the company has outgrown its 
present quarters. 


CHARLESTON, W. VA.—George B. Shank, of Burlington; A. A. 
Welton, Williamsport; G. P. Miller, of Romney; C. D. Bowman, 
of Moorefield; Dr. F. L. Baker, of Burlington, and L. J. Forman, 
of Petersburg, W. Va., have incorporated a telephone company with 
a capital of $6,000. The company will build lines through the coun- 
ties of Mineral, Hampshire, Grant and Hardy. 


EAU CLAIRE, WIS.—The Eau Claire County Telephone Com- 
pany has elected the following officers for the ensuing year: E. E. 
Tobey, Union, president; Walter Hobbs, Union, vice-president; E. W. 
Cheney, Eau Claire, secretary and treasurer. The company now 
has eighty telephones on its lines, and expects to increase this by 
spring to 100. A trunk line will be built in the spring to connect 
with the Wisconsin Telephone Company. 


RALEIGH, N. C.—The stockholders of the Bell and Interstate 
Telephone Companies have united under the name of the Capital 
City Telephone Company, with $200,000 capital stock. W. T. 
Gentry, of Atlanta, of the Bell Company, was elected president; 
L. A. Carr, of Durham, of the Interstate Company, vice-president. 
These and George W. Watts and Julian S. Carr, of Durham; A. B. 
Andrews, Jr., of Raleigh; A. Maupin and Hunt Shipley, of Atlanta, 
were made directors. 


BOSTON, MASS.—The Worcester County Home Telephone Com- 
pany has filed a request at the state house in Boston for incorpora- 
tion under Massachusetts laws. Its paid-in capital is but $5,000, 
but that is nominal and will be increased as soon as its franchises 
give it holdings of value. Petitions have been filed with the 
board of aldermen of Worcester and Fitchburg and the selectmen 
of Leominster, Clinton and Gardner. The incorporators have chosen 
these officers: president, William H. Cook, treasurer of the George 
C. Whitney Manufacturing Company; vice-president, Richard Healy; 
treasurer, Charles F. Marble, cashier of the Curtis & Marble Ma- 
chine Company; directors, the officers and Paul B. Morgan, treasurer 
of the Morgan Construction Company and the Morgan Spring Com- 
pany; Alonzo W. Whitcomb, president of the Whitcomb-Blaisdell 
Machine Company; Samuel E. Winslow, president and treasurer of 
the Samuel Winslow Skate Manufacturing Company. It is proposed 
to file other petitions for franchises in the smaller towns of the 
county to get connection between the stated places as soon as fran- 
chises are obtained in the larger centres of population. 
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ELECTRIC LIGHTING. 
JUNEAU, WASH.—Douglas business men will organize an elec- 
tric light company. 


HAMLET, N. C.—The local electric light plant has been sold to 
C. Gresham and J. A. Williams. 


PARSONS, TENN.—The Parsons Marble and Granite Works 
will install electric lights in Parsons. 


PEORIA, I1LL.—The city council has passed an ordinance grant- 
ing to the Peoria Gag and Electric Company a forty-year electric 
franchise. 


BALTIMORE, MD.—The Rockdale Power Company has pur- 
chased additional property at Hoffmansville, and will erect a large 
electric plant. 


WILMINGTON, DEL.—Additional machinery has been installed 
by the Wilmington City Electric Company to meet the increased 
demand for current. 


SPOKANE, WASH.—Work has been started by the Trent Power 
and Irrigation Company on the power plant which is to be built at 
Trent, eight miles east of Spokane. 


BRIDGEVILLE, DEL.—Bridgeville is to be lighted with elec- 
tricity, and poles are now being erected. Wires will be strung from 
Seaford, which town is lighted by the Laurel company. 


HAZLETON, PA.—The Consumers’ Electric Light and Power 
Company has been given permission to erect poles, maintain wires 
and lay conduits along the streets and alleys of West Hazleton. 


LITTLE FALLS, N. Y.—The sale of the holdings of the Her- 
kimer County Light and Power Company, of Little Falls, to the 
Anthony N. Brady interests, of Albany, has been officially announced. 


MOBILE, ALA.—Permanent surveys have been begun for the 
power plant of the Little River Company, and final plans have been 
made for the power plant of the Mussel Shoals Hydroelectric Com- 
pany. 

ELLENVILLE, N. Y.—It is reported that a number of Ellenville 
men have bought the water rights of Eugene Smith, on the Never- 
sink, and will erect a plant to supply Ellenville with electric light 
and power. 


FREDERICKSBURG, TEX.—G. A. Pfeil has bought the electric 
light plant from Christian Stehling, the consideration being $7,000. 
Mr. Pfeil will buy a larger dynamo, overhaul the machinery and 
make the plant up to date. 


FULTON, N. Y.—The Fulton Light, Heat and Power Company, 
of Fulton, has made application to the state commission of gas 
and electricity for permission to issue $150,000 of preferred stock 
for extensions and betterments. 


ENGLISH, JND.—Municipal ownership of the electric light 
plant has not proved a success in English and the town board has 
sold the plant to a private company. The plant was built by the 
town five years ago and proved a losing venture. 


BLUFFTON, IND.—The city council has purchased three new 
boilers for the city electric light and waterworks plant, at a cost of 
$41.350. The boilers are each of 150 horse-power, and are to be 
added to the equipment within the next three months. 


FARLEY, IOWA—The city of Farley is considering the pro- 
posal of putting in an electric light plant. The matter has been 
delayed up to the present by a suit for damages against the city 
which was pending, but which is now satisfactorily settled. 


DANVILLE, IND.—The Danville electric light plant, owned by 
James H. Wilson, has been sold to James M. Lynch. The considera- 
tion is said to have been $5,000. Mr. Lynch is a practical elec- 
trician, having erected the plant at Plainfield. He will remodel 
the Danville plant. 


MONTGOMERY, ALA.—The Alabama Power Company, of Gads- 
den, Etowah county, a corporation formed for the purpose of supply- 
ing power and lights, has filed a certificate of incorporation with 
the secretary of state. The incorporators include W. P. Lay, Earl 
Lay and O. R. Hood. 


HAMBURG, N. Y.—The town board has granted a limited fran- 
chise to the Niagara, Lockport & Ontario Power Company for 
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twenty-five years to supply power, light and heat. The grant is free 
for fifteen years, after which the town is to receive one per cent 
of the gross receipts for the balance of the term. 


CANAJOHARIE, N. Y.—The board of trustees of Palatine Bridge 
has made a contract for five years, dating January 1, 1907, with 
the Montgomery Electric Light and Power Company, for ten arc 
lights at $50 per light per year. Under the old contract with the 
same company, Palatine Bridge paid $70 a light. 


SCRANTON, PA.—When the appropriation committee of coun- 
cils met in 1905 the sum of $62,999 was appropriated to care for 
863 city electric lights. During the year 1906 there was forty 
additional lights placed, which at $73 per year means an addi- 
tional charge in 1907 of $2,920. 


BAKER CITY, ORE.—It is announced that all of Isaac Ander- 
son’s electric light and power plants have consolidated under one 
Management with A. L. Welch president and manager. The plants 
include those of Eugene, Springfield, Albany; Cottage Grove, Cor- 
vallis, Seaside, Roseburg, Baker City and Pendleton, Ore.. and Walla 
Walla, Wash. 


PELHAM, GA.—The city of Pelham will install electrie lights, 
waterworks, a sewerage system and an ice plant, all to be owned 
and operated by the city. H. S. Jaudon,:of Savannah, and Ludwig 
& Company, of Atlanta, have been selected as the consulting engi- 
neers. Work will be begun at once and will involve an expenditure 
of about $50,000. . 


SCHENECTADY, N. Y.—By a unanimous vote the common 
council adopted a resolution directing the board of contract and 
supply to enter into a new contract with the Schenectady Illuminat- 
ing Company in accordance with a schedule submitted by the com- 
pany. This new schedule will result in a saving to the city of over 
$10,000 per year. 


AUSTIN, TEX.—At a special meeting of the city council the 
proposition of William F. Ellis and associates to lease the water 
and light plant for a period of fifty years, the lease to carry with 
it the franchise for the rebuilding of the dam across the Colorado 
river, was rejected, the report of the water and light committee 
to that effect being adopted. 


ELYRIA, OHIO—The Elyria Milling and Power Company has 
notified the city council that it would accept the conditions of the 
franchise recently granted to it for the construction of poles and 
wires in the streets and alleys of the city. The acceptance was 
accompanied by a bond of $5,000. The company will start as soon 
as the weather permits to erect its pole lines. 


BROWNSVILLE, TEX.—Word has been received from James 
Stillman, president of the City National Bank, of New York, and 


owner of a great amount of city property in Brownsville, includ- . 


ing the International ferry, offering to donate a site for electric 
light and waterworks plant shortly to be installed. He proposes 
to donate the site wherever it may be chosen by the company, and 
in addition will make a donation in money. 


EASTON, PA.—Sixty of the leading men and business firms of 
Easton have sent a petition to the select council of that city urging 
the council to advertise for bids for lighting the streets of the 
city and for bids to keep the city’s lighting plant in operation and 
repair while a private corporation is preparing to light the city. 
This action is the outcome of the constant complaint about the 
service given by the municipal plant, which is run at a loss of 
from $4,000 to $5.000 a year. 


CHARLOTTE, N. C.—The Rockingham Power Company will b> 
ready to deliver power from Bluitt Falls, on the Pee Dee river, by 
January 1, 1908. There are more than 500 men engaged upon 
the work. A spur track has already been built from Pee Dee sta- 
tion on the Seaboard Air Line Railroad near Rockingham, to the 
falls, a distance of three and one-half miles. The total cost of the 
development will be in the neighborhood of $2,000,000. Approxi- 
mately 30,000 horse-power will be developed. 


GRANVILLE, N. Y.—At the annual meeting of the Granville 
Electric and Gas Company the following directors were chosen: 
B. G. Higley, F. D. Howland, George Tait, of Sandy Hill: Edgar T. 
Brackett, of Saratoga; E. R. Norton, H. J. Stevens, F. S. Fogg, of 
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Granville. The directors held a subsequent meeting and chose 
the following officers: president, B. G. Higley; vice-presidents, George 
Tait and F. T. Pember; treasurer, H. J. Stevens; secretary and 
manager, F. S. Fogg. 


SOUTH PARK, WASH.—The South Park council has awarded 
the contract for the lighting of the city’s streets to the Seattle 
Electric Company, with the understanding that the company will 
begin the work at once and will have fifteen lights installed within 
thirty days. By the terms of the agreement the Seattle Electric 
Company will install twenty-five thirty-two-candle-power lights at 
the principal street crossings of the city and furnish power at the 
rate of $2 a month for each light. The contract is to cover a period 
of five years. 


ST. PAUL, MINN.—The assembly has passed the electric fran- 
chise ordinance of the Northern Heating and Electric Company just 
as it was received from the aldermen. The ordinance will become 
effective with the mayor’s signature, and it is said that the com- 
pany will begin work on its electric lighting system as soon as 
possible. It is provided in the ordinance that eleven miles -of con- 
duits and overhead wires shall be completed and in service within 
three and one-half years after the date of acceptance of the ordi- 
nance. The company now has*conduits in a number of down-town 
streets. 


BALTIMORE, MD.—The county commissioners of Baltimore 
county have awarded a five-year contract for lighting Catonsville 
to the Baltimore County Water and Electric Company. The bid 
was $11.40 for twenty-five-candle-power incandescents, and $57 for 
2,000-candle-power arcs. The only other bid was from the Patapsco 
Electric and Manufacturing Company, which asked $12 for the incan- 
descents and $65 for the arcs. There are forty arc lamps and 326 
incandescent lights in Catonsville, so that the cost is $5.996.40. 
Bids were asked for both a two-year and a five-year contract. By 
adopting the five-year contract a saving was made of more than $500. 


MORRISTOWN, N. J.—At a meeting of a number of business 
men preliminary arrangements were made for the formation of a 
company to build a combined electric and gas plant. The company 
is to have a capital of $200,000. It is planned to issue stock only 
in limited amounts to each subscriber, that the company may be 
as representative of the business interests of the town as possib-e 
and not be controlled by outsiders. After paying dividends of five 
per cent upon the stock and a percentage for depreciation into a 
sinking fund, the profits will be paid into the city treasury. The 
city will be asked to engage an expert to look into local conditions 
and fix a fair price for electric current and gas. 


TOPEKA, KAN.—The city has recived the report of George M. 
Brill, who was engaged by the council to investigate the probable 
cost of rebuilding the city electric light plant according to pres- 
ent needs for lighting the streets. Mr. Brill furnished two esti- 
mates, one of the cost of remodeling the present plant and one 
for entirely rebuilding it. The first and cheaper method will cost 
$65,000 and the second will foot up a total of $102,500. The first 
figures include the purchase of 200 open arc lamps and their 
installation, which item amounts to $30,000. The second plan 
calls for the purchase of new enclosed arc lamps throughout and 
consequent engineering work which will cost $49,000 of the $102,500. 


WILMINGTON, DEL.—At a meeting of the street and sewer 
department a resolution was adopted granting the electric portion 
of the franchise of the Commercial Light, Heat and Power Com- 
pany to the Delaware Electric Transmission Company. Under the 
resolution granting the Delaware company an electric franchise it 
agrees to assume one-half of the obligations of the Commercial Light, 
Heat and Power Company in reference to the payment of money 
to the city. Each company will now pay the city $18,750, the Com- 
mercial company having already paid $12,500 of the $50.000 required. 
The new company is also to give the city an indemnifying bond an4 
to pay three per cent of its gross receipts to the city. In case it 
secures a contract for street lighting it is also to furnish 500 arc 
Of the $18,500 to be paid the city 
$6,250 is to be paid within six months from date, a like amount 
in twelve months and the balance in eighteen months, which is 
practically an extension of time for paying the $50,000 required 
for the gas and electric franchise. The other conditions of the 
franchise are the same as granted to the Commercial company. 


January 19, 1907 


INDUSTRIAL ITEMS. 


THE MICHIGAN CENTRAL (the Niagara Falls route) has pub- 
lished a handsome calendar, the illustration showing Niagara Falls 
from the Michigan Central trains. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, is 
distributing a beautiful calendar, the illustration being a study Dy 
Asti, entitled “Thelma.” Copies of this calendar can be secured 
from the company for fifty cents. 


THE WIRE AND TELEPHONE COMPANY OF. AMERICA, 
Rome, N. Y., announces the election of officers at its stockholders’ 
meeting, held on January 8, as follows: president, Oliver Shiras; 
vice-presidents, F. M. Potter, Jr., and S. C. Houghton; secretary 
and treasurer, H. T. Dyett. 


THE PROMETHEUS ELECTRIC COMPANY, 236-238 East Forty- 
third street, New York city, has a new series of literature devoted 
to its electric heating and cooking apparatus ready for distribu- 
tion. The Prometheus apparatus covers a wide range of devices, 
not only for domestic purposes but for all kinds of industrial 
adaptations as well. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., has ready for distribution a new catalogue descriptive and 
illustrative of its panelboards. The company will be pleased to 
send this catalogue to any one interested upon request. The com- 
pany is also distributing a binder in which all its publications 
may be kept in convenient form. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has ready for distribution a new catalogue descrip- 
tive of wireless clusters and lighting specialties. This is very com- 
pletely illustrated, and in addition to the descriptions of the appa- 
ratug gives details concerning sizes and list prices. This catalogue 
will be sent to any one interested upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has been 
awarded the contract for the electrical machinery for the municipal 
lighting plant for the city of Orange, N. J. The town of Brook- 
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haven, Miss., has also awarded a contract for the electrical ma- 
chinery for a new lighting plant. The company is distributing an 
attractive calendar for 1907, illuminated with a fine lithograph in 
colors showing the company’s works at Ampere. This gives a good 
idea of the extensive facilities which this company has for the 
manufacture of its electrical products. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Virc- 
tor, N. Y., has ready for distribution catalogue No. 9, the “Insu- 
lator Book” for 1907. The announcement states that the develop- 
ment of electric power transmission during the two years since 
the issue of the previous catalogue, No. 8, is shown, in a manner, 
by the revision of many of the insulator designs, the use of many 
new designs, and the dropping from use of others. In compiling 
this catalogue the endeavor has been made to present only such 
material and data as have withstood the test of actual service, 
and while it is desired to represent only the most advanced prac- 
tice, it has been deemed wise to use great care and conservatism 
in recommendations in order to better protect the company and its 
customers. 


THE DU BOIS IRON WORKS, Du Bois, Pa., a million-dollar 
corporation, has taken over the entire business of the Lazier Engine 
Manufacturing Company, Buffalo, N. Y. The Du Bois Iron Works 
has been manufacturing gas and gasolene engines for some years 
under the patents and designs of Arthur A. Lazier, formerly vice- 
president and general manager of the Lazier Engine Manufacturing 
Company, who has sold out his entire interest and retires from the 
business management and company. Peter Eyermann, a German 


` designer and engineer, will be chief of the engineering department. 


The company will continue the manufacture of its “Simplex” steam 
pump. The officers of the company are: John E. Du Bois, presi- 
dent; W. C. Bentz, vice-president; E. A. Badger, secretary and 
treasurer; I. N. Hamilton, general manager. The sales and adver- 
tising department will be in the hands of C. E. Stuart. The head 
office will be located at Du Bois, Pa. At Buffalo, the former head- 
quarters of the Lazier Engine Manufacturing Company, a branch 
office will be maintained. 


Record of Electrical Patents. 


Week of January 8. 


$40,478. PROTECTIVE APPARATUS FOR ELECTRICAL CIR- 
CUITS. Harry P. Davis, Pittsburg, and Frank Conrad, Edge- 
wood Park, Pa., assignors to Westinghouse Electric and Manu- 
facturing Company. A circuit-breaker for parallel distributing 
lines depending for its action upon the unbalancing of the 
lines. 


840.479. PROTECTIVE APPARATUS FOR PARALLEL TRANS- 
MISSION LINES. Harry P. Davis, Pittsburg. and Frank Con- 
rad, Edgewood Park, Pa., assignors to Westinghouse Electric 
and Manufacturing Company. A _ circnit-breaker for parallel 
transmission lines actuated by a polyphase motor. 


840,480. APPARATUS FOR RECOVERING METALS FROM ORES 
AND OTHER SUBSTANCES. Léon Dion, New York, N. Y. 
assignor to the Americus Electro-Hermetic Company, New York, 
N. Y. The ore is passed through a series of chambers each 
containing an electric arc. 


840,481. ELECTRIC FURNACE. Léon Dion, Wilkesbarre, Pa., as- 
signor to the Americus Electro-Hermetic Company, Wilkesbarre, 
Pa. A number of chambers are provided, each containing a set 
of electrodes. 


840.508. TELEGRAPHIC APPARATUS. Thomas W. McKenzie, 
Kenton, Manitoba, Canada. An automatic caller for telegraph 
lines. 


840.511. EXTRACTING METALS FROM SULPHIDE ORES. Rob- 
ert L. Packard, Washington, D. C. Unroasted pulverized 
sulphide ore is electrolized in an acid bath capable of yield- 
ing chlorine. 


840.516. SWITCHING ARRANGEMENT. Otto Rennert, London, 
England. A step-by-step method of cutting in and out a num- 
ber of sources of electric currents. 


840,531. ELECTROMAGNET. Thomas M. Walsh. Rochester, N. Y., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. A method of mounting a coil. 


840.537. SWITCHBOARD. Welby D. Weir, Winnsboro, Tex. A 
number of panels, each containing circuit-closing rings, are 
mounted together for reaziving connecting plugs. 


840.544. PARTY-LINE TELEPHONE MECHANISM. Charles H. 
Wood, Cleveland, Ohio, assignor of one-fourth to John T. Hobbs, 
Cleveland, Ohio. The circuit at the called station is closed by 
& pawl and rachet. 


840.557. AUTOMATIC CIRCUIT-CONTROLLING MECHANISM. 
Herbert G, Crawford, Elmont, Va. A delicately balanced needle 
is brought into contact with any one of a series of terminals 
by a deep-pressing member. 


840.569. ELECTRICAL MEASURING INSTRUMENT. John M. 
Lea, Chicago, IIL, assignor to International Electric Meter 


Company, Chicago, Ill. A compound voltmeter and ammeter, 
separate needles moving over the same scale-plate. 


840,582. ELECTRIC ALARM DEVICE. John F. O'Neill, 
burgh, N. Y. An overflow alarm for ice-boxes. 


New- 


840.589. TELEPHONE SIGNAL. Gustavus W. Schuessler, Mason, 
Tex. A visual indicator. 
$40.590. ELECTRIC MOTOR CONTROLLER. Simon Sparrow, St. 


Louis, Mo., assignor to Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo. An automatic stop and reversing switch 
are controlled by fluid pressure produced by the motor itself. 


ELECTRIC CIRCUIT-BREAKER. Stanley B. Freiberg, 


S40.614. 
A method of constructing a circuit-breaker. 


Cincinnati, Ohio. 


840,634. ELECTRICAL CONDUCTOR FOR LIGHTING PURPOSES. 
Isador Ladoff, Schenectady, N. Y., assignor, by direct and mesne 
assignments, to Philip C. Peck, New York, N. Y. and Anna 
M. Ladoff, Schenectady, N. Y. An are-light pencil consisting 
for the most part of an alloy of titanium with another metal 
having a higher conductivity. ; 


840.648. TROLLEY WHEEL. James A. Nortan, Wilkesbarre, Pa. 
assignor of one-half to William „L. Raeder, Wilkesbarre, Pa. 
The hub is provided with an interior lubricant chamber. 


840.649. TROLLEY-POLE CONNECTION. Jacob MsOlinger, Spring- 
field, Ohio. A trolley-pole base. and spring, 


132 ELECTRICAL REVIEW 


840,699. TELEPHONE OPERATOR’S SWITCHING DEVICE. 
William Kaisling, Chicago, Ill., assignor to Stromberg-Carlson 
Telephone Manufacturing Company, Rochester, N. Y. Flat 
switch-springs are provided, the circuit being closed by vertical 
keys. 


840,714. TOOL FOR TESTING THE CURRENT IN ELECTRIC 
WIRES. Alfred Scheibler, Aarau, Switzerland, A device for 
placing a fuse across the wires. 


840,569.—ELECTRICAL MEASURING INSTRUMENT. 


840,721. VARIABLE-SPEED DRIVING. Victor O. Strobel and 
Arthur E. Hogrebe, Philadelphia, Pa., assignors to Niles-Bement- 
Pond Company, Jersey City, N. J. Two electric machines are 
geared to the mechanism, one running as a motor, the other 
as a generator. 


840,726. TELEPHONE EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, Ill. The high-resistance line signal is disconnected 
when a connection is established. 


840,728. ELECTRIC INDUCTION BATTERY. Halle E. Willis, 
Lebanon, N. H., assignor to Kendrick & Davis, Lebanon, N. H. 
The circuit interrupter is mounted so that it yields in all 
directions. 


840,746. PARCEL CARRIER. Arthur S. Bretherton, Cleveland, 
Ohio. A small electric railway. 
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840,590.—ELEcTRIC Motor CONTROLLER. 


840,767. CLOTH-CUTTING MACHINE. John B. Gury, St. Louis, 
Mo. A motor-driven circular knife. 


840,802. ELECTROSTATIC SEPARATOR. Greenleaf W. Pickard, 
Amesbury, Mass., assignor to Huff Electrostatic Separator 
Company, Boston, Mass. A number of small attracting elec- 
trodes are opposed to the large repelling electrode. 


840,815. ELECTROSTATIC SEPARATOR. Philip H. Wynne, Bos- 
ton, Mass., assignor, by mesne assignments, to Huff Electro- 
static Separator Company. The electrodes are charged inter- 
mittently. ° 


840,848. CIRCUIT-BREAKER. Edward M. Hewlett, Schenectady, 
N. Y., assignor to General Electric Company. A pivoted handle 
forms part of a toggle to hold the breaker closed. 
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840,857. ELECTRIC HEATER. Nicholas N. S. Matcovitch, San 
Francisco, Cal., assignor to J. Earl Moore, Los Angeles, Cal. 
A long flexible heating element secured between a pair of 
blankets. 


840,866. ELECTRICALLY PROPELLED VEHICLE. Mathias 
Pfatischer, Philadelphia, Pa., assignor to Russell Thayer, Phila- 
delphia, Pa. A vehicle running either on an electric railway 
or on a trackless roadbed. 


840,889. STARTING RHEOSTAT. William C. Yates and Paul H. 


Zimmer, Schenectady, N. Y., assignors to General Electric Com. 


pany. A quick break is made in passing from each contact. 


840,908. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegraph and Telephone Company, Boston, 
Mass. The receiving system is connected to a point on the ele- 
vated conductor system which is at ground potentials. 


840,909. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegraph and Telephone Company, Boston, 
- Mass. The receiver is thrown out of action by the sending-key. 


840,721.—VaARIABLE-SPEED DRIVING. 


840,915. BATTERY BINDING-POST. George H. Cove, Roxbury. 
Mass., assignor, by direct and mesne assignments, of one-half 
to Frank R. Kimball and one-half to Hampton V. Hayward, 
Boston, Mass. A spring clamp. 


840,947. TOWER FOR ELECTRIC TRANSMISSION CABLES. 
Albert K. Mansfield, Batavia, Il. A method of constructing 
an angle iron tower. 


840,987. TELEGRAPH RELAY. William E. Athearn, New York, 
N. Y., assignor to American Telephone and Telegraph Company. 
The movable armature is placed between opposed poles. 


840,995. METHOD OF POLYSTATION SIGNALING. William W. 
Dean, Elyria, Ohio, assignor to the Dean Electric Company, 
Elyria, Ohio. A selective harmonic signaling system. 


841,004. INTERRUPTER FOR ELÐCTROMAGNETS. John Erick- 
` son, Chicago, Ill., assignor to Automatic Electric Company, Chi- 
cago, Ill. A spring switch and means for releasing it. 


we 


840,908.—SPACE TELEGRAPHY. 


841,033. TELEPHONE EXCHANGE SYSTEM. Frank J. Mersman 
and Joseph Mersman, Ottawa, Ohio. A selective signaling sys- 
tem, one line being continuous and the other interrupted at 
each station. i 


841,035. ELECTRICAL SWITCH. John E. Morris, Columbus, 
Ohio, assignor of one-half to Edward Glaze, Columbus, Ohio. 
A cam switch. 


841,064. TELEGRAPH AND TROLLEY POLE. Thomas P. Stan- 
ley, Athens, Ga. A reenforced pole. 


841,076. TRANSFORMER. Harry P. Davis, Pittsburg, and Frank 
Conrad, Swissvale, assignors to Westinghouse Blectric and 
Manufacturing Company. The secondary is wound ona third 
leg having an air-gap in the magnetic circuit. 
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AN INTERESTING BRAKING EQUIPMENT. 

One of the most important parts of the equipment of an 
electric car is assuredly the brake, and it seems strange that 
the development and application of braking systems should have 
lagged so far behind the advance made in the other features 
of street-car equipment. Until recent years the old appliances 
which gave some sort of satisfaction when animal traction was 
used, were depended upon, the only precaution being to make 
them stronger and make it possible for the driver to apply a 
somewhat greater pressure to the brake-shoes. 

A feature which is marked in bringing about a change in an 
industry is the fact that, to be successful, the change must be 
more radical than would at first seem necessary. For example, 
two horses were all that were required for drawing the ordinary 
horse-car, and when it was attempted to apply the electric motor, 
the inventor assumed that if he used a four or five-horse-power 
motor he would be doing all that could be required; yet there 
is no doubt that the failure of all the early attempts to apply 
the electric motor to street railway service was due, in part, to 
the small power of the motors. The conditions were under- 
estimated, and the motor was far too small for the work re- 
quired of it. Of course, there were other features of the 
equipment which gave trouble and led to breakdowns, and it 
was necessary to remedy these, before success was attained. But 
it was not until the power of the equipment was greatly increased 
that it could be shown that the electric motor would come up 
to the requirements. Not until two motors, each rated at about 
fifteen horse-power, were adopted as the standard equipment 
was the running of the car satisfactory; and it was not long 
before this had been raised to two twenty-five-horse-power motors 
for all except level roads. 

It seems strange that it should be necessary to place mechan- 
ical apparatus in a car which is rated at more than twenty 
times the animal power that used to move the older vehicles; 
but this is due first to the fact that the cars are larger, and 
hence heavier, and they must run at a higher speed; and also 
to the fact that a horse is capable, for a short time, of working 
at a considerably greater rate than one horse-power. In other 
On the other hand the 


electric motor is rated for that power which it can perform 


words, he has a large overload rating. 


continuously. Its ordinary performance is usually considerably 
less than this. 

With this example before street railway engineers it would 
seem that the necessity for making a radical change in the 
method of braking would have been recognized sooner; yet even 
to-day one may see large cars, moved by powerful equipments, 


133 


134 


depending upon a single hand brake differing but little, except 
in its power, from the old brake of the horse-car days. This 
fact is the stranger when it is remembered that during the 
time the electric railway was coming into prominence a change 
in the braking system of steam roads was made compulsory. 
Thus there was available a well-developed mechanical braking 
system; and, moreover, it was soon realized that the electric 
equipment itself offered a very effective method of stopping 
cars. In a number of cities, it is true, electric brakes of 
various types, or air brakes, were adopted, and these greatly 
improved those systems by bringing the car under better con- 
trol and increasing the safety of the passengers. Yet it is 
strange that the change from the old system to a newer one was 
so slow, and stranger still that it has not yet been made in all 
large cities. 

It is this feature, the slowness with which the improved 
systems of braking have been adopted that makes the new 
system which has been developed at Cronenberg, Germany, 
particularly interesting, as it illustrates the fact that when 
severe and peculiar requirements are presented they may often 
be met with ease. The road referred to is a line about four 
and one-half miles long, and forms a branch of the road which 
connects Cronenberg and Elberfeld. On this branch there are 
a number of long grades with an incline of about ten per cent, 
and the local authorities insisted that in addition to two hand 
brakes, all the cars running over this hne should be equipped 
with a special safety brake to prevent any car from running 
away on the steepest grade under any conditions whatever. 

The first method adopted was to lay rack rails between the 
two running rails, and place on the car a pinion which would 
engage with the rack. A centrifugal speed controller was driven 
hy the pinion, and if the speed became excessive it automatically 
applied a brake to the pinion shaft. While comparatively simple, 
the rack-and-pinion method was unsatisfactory because the use 
was so severe that it was frequently out of order and the repairs 
were large. | 

The rack-and-pinion method was then abandoned, the rack 
rails were taken up and replaced by two smooth flat rails placed 
a couple of inches higher than the running rails. On the cars 
are placed a pair of multipolar electromagnets which are con- 
nected in parallel with the motors when on short circuit in the 
braking position. The magnets are wound so that they present 
alternate north and south poles to the surfaces of the rails, and 
as they move along, set up in the rails eddy currents which exert 
a retarding motion upon the car. Each magnet is mounted on 
springs, and there is a limiting device preventing it from 
coming in contact with the braking rails, thus avoiding any 
mechanical shocks. The two magnets can be made to exert a 
retarding force of about 8,000 pounds, which is sufficient to 
cause the car to run down the steepest grade at a slow 
speed. As the braking rails are placed only on the grades, the 
magnetic brakes do not come into action except at these points, 
At other points 
the usual method of braking by short-circuiting the motors is 


so that the system is more or less automatic. 


adopted, and this excites the braking magnets; but they exert 
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their retarding force only when the car is over the braking rails. 
The system has been in use for some time, and it is said that 
it has given much satisfaction and that the up-keep is practically 
nothing. 

Certainly there is no other method of propelling vehicles 
which makes possible so many different ways of braking and 
retarding as the electric, and it is to be hoped that the day 
will soon be here when every electric car is equipped with a 
proper system of braking. 


HIGH-EFFICIENCY INCANDESCENT LAMPS. 
The description published last week of the silicon lamp, the 
latest addition to the candidates for the position now held by 


the carbon incandescent lamp, adds new interest to a topic 
which has been much discussed during the past two years. 

The new lamp has a number of features which distinguish 
While the filament is said 


to have certain metallic characteristics, the temperature-resist- 


it from certain of its predecessors. 


ance coefficient seems to indicate that it is really a composite 
filament having the negative temperature coefficient of carbon 
combined with a positive metallic coefficient. This composite 
character also will probably account for the peculiar behavior 
of the filament due to an increase in the current passed through 
it. The candle-power, of course, increases with the tempera- 
ture, as is pointed out, but it reaches a point where the rate of 
increase in candle-power is not greater than that of the increase 
in power input. Moreover, it is said that if the temperature 
be carried still higher, the increase in candle-power is at a lower 
rate than the power increase; and finally a point seems to be 
reached where there seems to be no further change in the candle- 
power of the filament, even though the current be still further 
increased. Just how far the filament behaves in this way—that 
is to say, whether there is merely a kink in the candle-power- 
power curve—remains to be seen, as no data have yet been given 
out which show how the lamp performs after the point is reached 
where the candle-power and power become proportional. It 
would be exceedingly interesting to carry the curve still further, 
even though there may seem to be no possibility of improving 
the performance of the filament. A lamp unaffected by voltage 
variation would be valuable on circuits supplying large motors, 
even though its efficiency be lower than the best obtainable. 

The new lamp may, in a way, be said to be the rejoinder of 
the carbon filament to the latest attack upon it, for we may 
consider it as being, in a way, a modified carbon filament; the 
base is an untreated filament of the ordinary type, and the 
finished filament differs from the ordinary filament only in the 
method of flashing. It, therefore, has the advantages of the 
carbon filament, being rigid and having a high resistivity, but 
it differs in that it is necessary to treat the filament before 
it is mounted in the bulb. This fact introduces a few com- 
plications, as it ig necessary to prevent a strain being thrown 
on the filament after it is finally mounted. Although the 
treatment does not appear to weaken the filament, it seems to 
render it liable to break at points where,it>is under strain. 
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This fact may call for certain modifications in the method 
of mounting, but it docs not seem to offer any serious difficulty. 

Since the new filament starts from a carbon filament and is 
superior to the latter by increasing the intrinsic brilliancy, it is 
apparent that the lamps most easily made will have a high 
candle-power. Thus, if the watts per candle be reduced to 
one-third those taken by the normal carbon filament, the candle- 
power of the filament thus treated would be three times that 
of the corresponding carbon filament; but, since the treatment 
itself reduces the resistance of the carbon filament, and thus 
increases the current which will pass through it, there will be 
a still further increase in the luminous intensity of the lamp. 
The new lamp, therefore, shares with the metallic filament 
lainps the objection of being most easily produced in high 
candle-power units; but it would seem to be easier to construct 
lower candle-power “Helion” units in this way than either 
tantalum or tungsten. Further information regarding this 
phase of the new development will be awaited with much 
interest. 

As has been pointed out a number of times, an objection 
which is strongly urged against the new lamps is the tendency 
to increase our standard of illumination—that is to say, we 
may be asked to adopt a twenty or thirty-candle-power lamp, or 
one of even higher rating, in place of the sixteen-candle-power 
lamp.* It is easier, as said before, fo make the higher candle- 
power lamps, and their introduction in place of the lamps we 
now have would give the lighting companies less uneasiness. 
Such a change would be unfortunate, because it would make 
the problem of satisfactory illumination still more difficult, and 
it does not seem that the ultimate good of the power station 
would be in that way benefited. But the new lamps are not 
limited to the field now occupied by the incandescent lamp, 
for with an efficiency of one watt per candle they can compete 
with the enclosed arc lamp, and here large units may be 
employed. For lighting large interiors and for streets and 
other outdoor use they have many points in their favor. They 
do away with the arc lamp mechanism, they require less atten- 
tion, and it should be easier to secure the desired distribution 
of light. There are thus two fields open for the high-efficiency 
incandescent lamp, and its fight for their possession will be 
watched with interest. Possibly it may stimulate the makers 
of arc lamps to increase the efficiency of their apparatus—in 
fact, this has already been done; but competition for the ficld 
will surely lead to more improvement. 


— ee 


THE CHICAGO ELECTRICAL SHOW. 

For two weeks, January 14-26, the Coliseum, Chicago, IH., 
has been ablaze with electric lights, the spectacle enhanced with 
many-colored bunting and the scene enlivened by the attendance 
of thousands upon thousands of visitors intent upon being intro- 
duced to all that the manufacturer has to offer in the form of 
device and apparatus for the utilization of electricity. 

The second annual electrical show held under the auspices 
of the Electrical Trades Exposition Company has proved a big 
success. The difficulties encountered before opening, were, ap- 
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parently, forgotten in the enthusiasm of the first night's at- 
tendance, and as the days wore on the satisfaction of those who 
had made such hearty efforts to make the occasion successful 
appeared to increase into settled contentment. 


TRADE SECRETS. 

At a recent meeting of the American Society of Mechanical 
Engineers Mr. Frederick P. Fish, president of the American 
Telephone and Telegraph Company, delivered an interesting ad- 
dress, “The Ethics of Trade Secrets.” The subject was treated 
from a lawyer's point of view, yet the ethics of the subject were 
strongly insisted upon. The law looks upon the subject from 
the point of view of the greatest public good, and is thus in 
entire agreement with the accepted ethics. There is an un- 
broken record of court decisions holding that whatever a man 
has devised and invented is his own, and until made public 
property he will be protected in his ownership. 

Mr. Fish gave an interesting historical review showing how 
the present opinions have developed; and he firmly believes that 
a considerable part of the industrial progress of the past century 
was due to the recognition of a man’s right to profit by any new 
process which he might devise. It is seldom that a new idea can 
be carried to a point where the results given are of real value 
without a considerable expenditure of time, of effort and of 
money; and unless there be some likelihood of a valuable return 
for this effort there will be no incentive for making it. While 
formerly these efforts were generally made by individuals, now 
they are often carricd out by companies employing staffs of 
skilled workmen. In each case the object sought is the same: 
a new product, or a better product, or a cheaper method of pro- 
ducing an equally good product which will give the inventor 
or the manufacturer an advantage over his competitors. 

In order that the inventor may reap the results of his labors 
his right to maintain the secret of his process is recognized. 
The law must protect him in his rights and prevent any who 
may necessarily come into knowledge of it from divulging such 
knowledge. This would also forbid any unfair attempt to learn 
the secret. The inventor must take the risk of the secret being 
learned by any number of Jegitimate methods, and when it is 
so learned the discoverer has a right to utilize it. If an inspec- 
tion of the article produced or a chemical analysis will reveal 
its nature, the analyst has a right to benefit by his knowledge. 
On the other hand, the law will protect an inventor against 
this risk for a period of years if he gives his secret to the public. 
In other words, if he will divulge his invention he may obtain 
a patent upon it, provided, of course, that it be patentable. 

To-day the trade secret plays a smaller part in the industrial 
world than do patents, but there are certain branches of the 
industry which depend largely upon secret processes, probably 
because the methods employed can not, for some reason or other, 
be patented. Both the trade secret and the patent play a 
large part in many branches—in fact, in nearly all branches— 
of clectrical engineering. For this reason Mr. Fish’s clear dis- 
cussion of the subject is of much. value to/(electrical engineers, 
and will be read with great interest. 
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A Photometer for Measuring 
IHumination.' 

Although it may seem a truism, it 1s 
nevertheless a point frequently overlooked 
that illumination of an object is the ulti- 
mate goal of all classes of lights. This 
not only depends upon the power of the 
light itself, but on the reflector, the color 
and character of the surrounding sub- 
stances, and the position of the object to 
be illuminated in relation to the light it- 
self. Under most ordinary circumstances, 
the objects to be illuminated lie either 
on a horizontal or a vertical plane. On a 
railway proper, the station platforms are 
of the former type, and the station walls 
and wagon sides and ends of the latter. 

It is now generally accepted that illumi- 
nation should be expressed in terms of 
candles, or portions of a candle, at the 
distance of a foot, and to the unit of one 
candle at one foot has been given the 
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If the illumination at B along a vertical 

; .. AXCD 
plane BD has to be considered, it is: CB 
From these simple formule it will be seen 
that the illumination at a point in any 
plane may be readily determined, always 
assuming that the intensity X is known 
for the definite direction CB. In actual 
practice it is found that with nearly all 
lights, whether electric or gas, the in- 
tensity varies considerably with the angle 
ACB, and therefore each point must be 
considered separately. The author has, 
however, for several years worked with a 
photometer which measures the total il- 
lumination on a horizontal plane with 
actual examples of lighting, and it is with 
the results of this work that he pro- 
poses to deal. The instrument is a de- 
velopment of the one devised by Preece 
and Trotter! and improved by A. P. 
Trotter. The apparatus, Fig. 2, consists 
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Fias. 1 AND 2.—DIAGRAM SHOWING METHOD oF UsING PHOTOMETER AND CROSS-SECTION 
or APPARATUS. 


name of a foot-candle. This being the 
case, the theoretical illumination of any 
point from a single unaided light can 
be readily obtained. In Fig. 1, if AB be 
a plane which it is required to illuminate, 
and C the light (of intensity X candles), 
the illumination at A, directly under C, 


is of course ea AC being expressed in 
feet. If the illumination at B is required, 
it will be 5 if the surface to be lighted 


is at right-angles to the line CB. Along 
the plane AB, however, this has to be 
multiplied by the cosine of the angle of in- 
cidence, and the illumination is——; ——. 
CB xcos¢ 
As, however, the known distances are 


C 
usually CA and AB, this becomes axe ‘ 


1! Excerpt from a paper entitled ‘‘ Lighting of Rail- 


by Henry Fowler before the Insti- 


way Premises ™ I 
ngineers of Great Britain. 


tution of Mechanical 


of a cylindrical metal box, with removable 
ends, which is divided by metal screens 
BB into three portions. In one the stand- 


-ard of light C is placed, and this consists 


of a small amylacetate lamp, the wick and 
burner tube of which can be raised in a 
tube so that the height of the flame may 
be kept constant; the proper position is 
indicated by a pointer. A small mir- 
ror D outside the cap of the box allows of 
observations of the height being taken 
without removing the cap. In the other 
portion of the box there is a small pivoted 
screen E, upon which the light from C 
is allowed to fall through a hole in the 
screen B. On E is fastened a piece of 
white Bristol board. Directly above E 
is a circular disc F (also of Bristol board) 
fitted into the top of the box, and in the 
centre of this disc is a long narrow slot 
lying at right-angles to the axis of the 


1 Proceedings, Institution of Civil Engineers of Great 
Britain, vol. cx, page 69. 
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cylindrical body. In working the instru- 
ment the disc F is placed in the plane 
at the point at which the illumination is 
required, and the screen E viewed through 
the slot. The amount of light falling on 
E will be dependent upon the angle at 
which it lies relative to the light, and it is 
therefore moved until the illumination on 
the screen, as viewed through the slot, 
balances that on the disc. The amount of 
illumination in foot-candles is then read 
off, by the position of a pointer attached 
to the pivot of the screen, on a scale, the 
latter having previously been calculated 
by means of lights of known intensity. 
When measuring lights of a color different 
from the reddish tinge of the amylacetate 
flame, it is necessary to vibrate the screen 
slightly between the points where the light 
through the slot appears lighter and dark- 
er than the disc. A mean of the maxi- 
mum and minimum readings will give the 
correct reading. In all cases some experi- 
ence with the photometer is necessary be- 
fore correct results may be expected, but 
with practice the instrument seems to give 
reliable results. 

The author is perfectly well aware that 
objection may be raised on the ground 
that this instrument is not an absolutely 
correct one, but it is the only one of its 
kind on the market, and he has found that 
in the same hands it gives comparable 
results. 

Another and perhaps a more reliable 
type of portable photometer is that of 
Simmance and Abady, in which their 
flicker photometer is used to obtain an 
absolutely definite reading. The principle 
of the flicker arrangement and its adapta- 
tion to this work has already been de- 
scribed by Abady.? It should, however, 
be pointed out that this is not an illumina- 
tion photometer, and, although adapted 
for giving a measure of the illumination 
from any one light, can not be used for 
general illumination on a vertical or hori- 
zontal plane. 


Information on Illuminating 
Engineering. 

A prize of $2,600 has been offered by 
the Cooperative Electrical Development 
Association for material for a solicitor’s 
handbook. Section 1 of division 2 of this 
pamphlet is to be devoted to illuminating 
engineering, and the MHolophane Glass 
Company, New York city, announces that 
it will be pleased to put the information 
on the subject of illumination which it 
has at the service of any one wishing to 
compete for this prize. The company also 
offers the services of its engineering dc- 
partment for this purpose. 


Journal of Gas Lighting, vol. lxxxv, page 81, etc 
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Annual Report of the Chicago 
Telephone Company. 

The annual report of President Arthur 
D. Wheeler, of the Chicago Telephone 
Company, Chicago, Ill., has been issued. 
This shows that the gross revenue during 
the year was $7,907,557.95; the gross ex- 
penses, including cost of operation, taxes, 
maintenance, ete., $6,289,423.57, leaving 
net earnings of $1,618,144.38. The divi- 
dends declared amounted to $1,004,000. 

The resources of the company amount 
to $19,791,436.20. Of this, $16,706,- 
425.90 is the value of the plant, and $1,- 
764,281.40 the value of the real estate and 
buildings. 

The net increase in telephone stations 
in service was 27,611. Of this number 
18,789 were added to the Chicago ex- 
change system, the remainder to the sub- 
urban and rural districts. The total num- 
ber of telephones in service for subscribers 
at the end of the year was 107,834, the 
Chicago exchange still having 123,177. 
Seventy-eight per cent of the stations in 
the Chicago exchange are upon a meas- 
ured-service basis. The present mileage 
of the company is 358,986, an increase 
of over twenty-three per cent as compared 
with the previous year. Of this 248,939 
miles of wire are under ground, an in- 
crease of thirty-three per cent. The num- 
ber of exchanges is now 162, six new ex- 
changes having been added during the 
year. 

The company continued to negotiate 
with a committee of the city council upon 
the subject of an extension of the ordi- 
nance rights. A number of proposals were 
submitted to the committee for new rate 
and service conditions. Much additional 
investment would be involved by these 
changes, as well as material reductions in 
revenue from the existing body of sub- 
scribers. As the reserve fund and sur- 
plus and borrowed money have all been 
expended in increasing the plant, further 
extensions should not be made until war- 
ranted by the investment of additional 
capital. Six million dollars is given as 
the lowest estimate which should be ex- 
pended in 1907 if these changes and ex- 
tensions should become necessary by the 
passage of an ordinance based upon the 
plans now under consideration by the city 


council. 
—_—___ +o —__—_ 


Wisconsin Electrical Con- 

tractors. 

The annual winter convention of the 
Association of Electrical Contractors of 
Wisconsin was held in Milwaukee on Janu- 
ary 15 and 16. Representatives from all 
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of the principal contracting companies in 
Wisconsin were in attendance. 

After the transaction of routine busi- 
ness and the discussion of subjects of mu- 
tual interest, officers for the ensuing year 
were elected, the following gentlemen 
being selected for the offices named: 

President: W. F. Meter, of Oshkosh. 

Vice-president: W. G. Pauli, of Racine. 

Secretary: Albert Peterman, of Mil- 
waukee. 

Treasurer: George Knoerr, of Milwau- 
kee. 

Directors: J. D. Warden, of -Oshkosh ; 
A. C. Langstadt, of Appleton, and A. R. 
Schmidt and G. F. Rohn, both of Mil- 
waukee. 

The delegates chosen to represent the 
Wisconsin Association at the convention 
of electrical contractors, which is to be 
held in New York city next July, are 
W. F. Briggs, of Fond du Lac, and Chris 
Sarau, of Oshkosh; alternates, A. C. 
Langstadt, of Milwaukee, and W. G. Pauli, 
of Racine. 

It was decided to make the next sum- 
mer convention of the association par- 
take of the nature of an outing, the place 
of meeting selected being a chartered 
steamer, which will take the delegates on 
an excursion up the Fox river, in Wis- 
consin. 

On the evening of the first day of the 
convention the delegates banqueted at the 
Hotel Blatz. Following adjournment on 
Wednesday, January 16, the delegates vis- 
ited the works of the Allis-Chalmers Com- 
pany, the Cutler-Hammer Manufacturing 
Company and a number of other large 
plants, devoted in part, or exclusively, to 
the manufacture of electrical appliances. 


—_—__<@——_—__ 


The Relative Value of 
Standards of Light. 


At a recent meeting of the French 
Academy of Sciences J. Violle read a note 
contributed by A. Perot and Laporte, 
which gave the results of recent investiga- 
tions made to compare the relative lumi- 
nous intensities of the Carcel, the Hefner 
and the Vernon-Harcourt standards of 
light. The determinations were made by 
comparing the three standards directly 
and indirectly, using in the latter case 
a secondary standard. Great pains were 
taken to eliminate all external influences. 
This was particularly true with regard to 
the humidity of the air, which was found 
to affect the lights considerably. The 
humidity varied from ten to eighteen litres 
of water vapor per cubic metre of air, 
and it was found that a correction should 
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be made for the humidity, which was about 
0.006 per litre of vapor contained in each - 
cubic metre of air. With this correc- 
tion made the results of the measurement 
are as follows: Comparing the Vernon- 
Harcourt and the Carcel, the ratio was 
one to one measured both directly and in- 
directly. Comparing the Hefner and the 
Carcel by direct measurement the ratio 
was 0.0932; by indirect, 0.0929. Com- 
paring the Hefner and the Vernon-Har- 
court by direct measurement, it was 
0.0933; by indirect, 0.0929. The 
following table gives the mean results of 
the two methods: 


y n- } 
The Unit. Carcel. oiri Hefner. 
Careel ...ssssessee 1 1.001 0.093 
Vernon-Hureourt .. 0.996 1 0.0931 
Hefner ........c00. 10.75 10.71 1 


The difficulties of making these compari- 
sons calls attention again to the desir- 
ability of obtaining some standard of light 
which will not be influenced by atmos- 
pheric conditions. 
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Telephones at the Auto- 
mobile Show. 


During the recent automobile show held 
at Madison Square Garden, New York 
city, an excellent telephone service was 
provided by the New York Telephone Com- 
pany. On the main floor over 150 private 
telephones were installed in the exhibi- 
tion space of exhibitors. These telephones 
were connected to the Madison Square ex- 
change, where a section of the switchboard 
was set apart for them. A special direc- 
tory of the show numbers was printed, 
which was sent out to all the telephone 
company’s central offices and public pay- 
stations in order that those desiring to get 
in touch with exhibitors at the Garden 
might do so quickly. 

In addition to these private telephones 
there were two public telephone exchanges 
in the Garden, with booths and operators, 
one located in the café just off the main 
entrance, and one in the rear of the Gar- 
den near the Fourth avenue entrance. The 
amount of business which was done by 
these telephones was large, for it required 
fourteen operators and attendants to han- 
dle it. 

The rathskellar in the basement has 
been equipped with table telephones, a 
new style of instrument which the tele- 
phone company has recently adopted. 
Here all one has to do is to ask the waiter 
for a telephone and it is brought to the 
table and plugged in on a telephone line 
which is wired to the table. Telephone 
calls can thus be received or sent while 
the person is_at)\lunch. 


138 


THE ETHICS OF TRADE SECRETS. ' 
BY FREDERICK P. FISH. 


The trade secret that interests us to- 
day as a practical and substantial feature 
of our industrial relations can not be con- 
sidered apart from the law which confines 
it and alone determinates its extent and 
character as a thing capable of discus- 
sion. In so far as such a secret is pro- 
tected, it may be regarded as a species of 
property. It is, however, obviously not 
tangible property, like lands or chattels. 
It is not even of the class represented 
by stocks, bonds or other securities. Its 
legal recognition implies a right to a 
thing that is tangible, to an idea or plan. 
In this respect it may be compared not 
only with the property in inventions, in 
so far as the same are protected by let- 
ters-patent, but with the limited rights 
which an author has to his literary pro- 
ductions, and the artist, musician or play- 
wright to the creations of his imaginative 
effort. It is only at a comparatively high 
stage of development in a community that 
the law recognizes and deals with such 
intangible rights. Early jurisprudence 
is largely concerned with personal rights 
and with tangible property. It is during 
the last hundred years that the right to 
the intangible properties has for the most 
part been crystallized into such shape as 
to be capable of definite expression. 

Letters-patent for inventions grew out 
of the exception in the statute of James I 
(1623-4), which declared monopolies, so 
long a source of revenue to the British 
kings, and of hardship to the subject, to 
be illegal except when granted for a 
limited term for a new manufacturer; but 
the development of patents and of patent 
law as an essential part of the prevailing 
industrial scheme, did not really begin 
either in Great Britain or in this country 
until well in the nineteenth century. 

The definite development of the law of 
copyright, both that which is based on 
statute and that which is independent of 
legislative enactment, is in like manner 
comparatively modern. The first trade 
secret case was decided less than one 
hundred years ago. 

In all the classes of rights to which I 
have referred there is this common: 
ideas or thoughts or plans or schemes 
which are of value to the one who right- 
fully possesses them, are secured to him 
to a greater or lesser extent by the law. 

The trade secret as we know it, as de- 
fined and determined by our rules of law 


1From an address delivered before the American 
Society of Mechanical Engineers at New York on 
January 8. 
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which alone give it body and character, 
is, therefore, a comparatively modern in- 
stitution. But there was a long history 
of trade secrets prior to our common law 
recognition of them. 

In all ages many trade secrets have been 
in the possession of individuals, but for 
a long period of time they also were a 
great asset of trading communities and 
frequently of guilds or associations. Every 
effort was made to preserve them for the 
few who had the benefit of them. Always 
and everywhere those who did not have 
the secrets sought to learn them. While not 
as a rule protected by systematic rules of 
law, kings and governments often inter- 
vened to aid their subjects to preserve the 
secrets they had, and to learn those which 
they did not know. It seems clear that 
the right to preserve a trade secret if one 
could, and to an equal degree the right to 
get the secret of another by any means not 
offensive to the moral sense, were always 
recognized. 

A reference to these trade secrets of 
the olden time, which seems to have had 
for the most part no definite legal sanc- 
tion, is only material as affording a basis 
upon which public sentiment, with the 
sanction of the law, has given to us our 
trade secret of to-day. The whole indus- 
trial world was permeated with the idea 
of trade secrets and of their value. As 
the trades became more and more mat- 
ters of individual enterprise, it was but 
natural that, with this history behind 
them, the sentiment of the community 
regarded them as a substantial thing to 
be dealt with on the grounds of public 
policy. It has dealt with them, through 
the law, exactly as it has dealt with copy- 
rights and trade-marks, and I believe in 
a way that is quite in harmony with the 
general thought of the time. 

When our law of trade secrets was first 
formulated less than a century ago, the in- 
dustrial conditions were nearly as remote 
from those of the present day as they were 
from those of the Middle Ages. The trades 
had, however, come generally into the 
hands of individuals. We had started on 
a line of industrial organization and de- 
velopment which has been consistently fol- 
lowed to the present time. Almost the 
cardinal principle of this line of develop- 
ment has been the encouragement of the 
individual to risk and effort. It has been 
generally recognized that the gain to the 
community would be the greatest if every 
member of it was stimulated to do his ut- 
most for himself. 

There has never been a time when there 
were not some dissenters from this gen- 
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eral view. And there have been times in 
which the natural and perhaps inevitable 
development of current industrial methods 
has been such as to bring about a re- 
vulsion of public sentiment, more or less 
sound, and more or less justifiable, but 
at any rate to be taken into consideration 
as definitely affecting the trend of de- 
velopment of industrial ideas and indus- 
trial conditions. But it does not seem 
possible to deny that the general senti- 
ment has almost always been in favor of 
the encouragement of the individual in 
his selfish aspirations for personal pros- 
perity. 

I see nothing in the temper of our own 
times to indicate that this broad view of 
what is for the common good has been 
shaken. Few doubt that an individual 
should get a personal benefit from his per- 
sonal skill and energy. We know that the 
entire community profits by the deserved 
success of any individual in it. We feel 
instinctively that, if the efforts of indi- 
viduals are attacked or discouraged, all 
will suffer. The time may come when 
different views will prevail, but I do not 
anticipate that such will be the fact. 

It is upon these fundamental principles 
that the underlying right to the protection 
of a trade secret, in so far as it is or can he 
protected, depends. The right is logical 
and will be asserted and enforced by pub- 
lic sentiment and by the law until we 
cease to believe that individual effort 
should be encouraged as the most effective 
stimulus to industrial improvement. 

A trade secret is one method of manipu- 
lating or combining materials, or of con- 
trolling or directing the forces of nature, 
or of organizing machinery, or the details 
of a business, which is the result of origi- 
nal thought, which is of trade value to 
the person who has the thought, or the 
right to apply it, and which is kept by 
him a secret that he may get from it a 
personal advantage not to be directly 
shared by his competitors. 

The secret, therefore, is the man’s own, 
to keep or to disclose, to use or not to 
use, as he pleases. No public policy or 
law can force its disclosure or use. But 
the one who has it can be encouraged to 
disclose it or use it, one or both. The 
patent law offers a reward for the disclo- 
sure of secrets of a certain sort, and in- 
cidentally encourages their use. The law 
relating to trade secrets does not tend 
to promote the disclosure of them, but 
the contrary. It does encourage their use. 

If such secret is of the slightest value, 
its use as distinguished from its suppres- 
sion is obviously desirable... The possessor 
of the secret will get some benefit-from its 
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use; but the community as a whole is far 
better off if the secret is utilized. 

It has never been suggested that the 
law should go so far as to protect a trade 
secret that was not a real secret. Such 
a proposition is entirely inconsistent with 
the common sense and intelligence of 
mankind. However brilliant may be a 
thought or an idea, whether it is of value 
to the industries or to literature or art, 
when without dishonesty, fraud or treach- 
ery, it has once become known, it is com- 
mon property. But the law can say, to 
encourage the use of such a secret, that 
those who are bound by contract or by 
good faith to aid in keeping it shall be 
held to their obligation. 

It is just to this extent and no further 
that trade secrets are protected. The law 
does not intervene to protect the secret 


against discovery by fair and honest. 


means. It does not undertake to make the 
secret, as such, secure. It only enables 
it to be utilized, for the good of the 
possessor and of the public, without dan- 
ger of betrayal by those who must neces- 
sarily learn the secret in confidence while 
it is being operated as a secret, and who 
can betray it only by what the law regards 
as a breach of honesty and fair dealing. 

There may be others, not directly asso- 
ciated with the work, to whom the secret 
is imparted in confidence. Is it not 
proper that they should regard that con- 
fidence ? 

If the law and public sentiment were 
otherwise, no trade secret could ever he 
safely put into use. By holding to what 
seems to be only a fair standard of busi- 
ness ethics, those who gain a knowledge 
of the secret through a contract or a con- 
fidence that is reposed upon them, are 
prevented from disclosing it, and the de- 
sired result is accomplished. 

It has been settled by an almost un- 
broken line of authorities, and it is abso- 
lutely clear at the present stage of the 
law, that a trade secret will be protected 
against disclosure by any one who has 
received it in confidence and under such 
circumstances that there is a contract, 
express or implied, that the person to 
whom the secret was disclosed should him- 
self respect it. It follows that there is 
also a remedy against those who have re- 
ceived a disclosure of the secret from per- 
sons guilty of a breach of confidence or 
of contract in imparting it, unless they 
themselves were both entirely honest in 
the matter and protected by the equities 
of the situation. Against all others the 
owner has no redress. He can only in- 
voke the power of the law to make effect- 
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ive an obligation to respect his confidence 
and to live up to an agreement. 

For all practical purposes, the views of 
the courts are based upon a single and 
simple proposition. An individual ia 
justly and honestly in possession of what 
is a real trade secret, that is, something 
useful in his business that is known to 
him and protected by him to the extent 
of his power as a secret of his trade. 
There seems no doubt that this is a real 
property interest exactly as an invention 
is property to such an extent that the 
government can make a contract with ref- 
erence to it by which it is protected for 
a limited term by a patent, and exactly 
as an artistic or literary expression is pro- 
tected as property. But in any event, it 
is obviously unfair that those who have 
entered into a fiduciary relationship with 
the possessor of the secret, or who by ex- 
press contract or by a consideration of 
the relationship must necessarily be said 
to have assented to an implied contract 
to protect the secret, should undertake to 
rob the owner of his secret by communi- 
cating it to others or using it themselves. 
In a large number of the cases that have 
been before the courts, there has been no 
express agreement to protect the trade se- 
cret. There has been held to be, however, 
a necessary implication that such an 
agreement existed because of the relation 
of service. 

But the courts have had no difficulty 
in the case of trade secrets. Recognizing 
the propriety of the proposition that they 
should be protected in cases where breach 
of confidence or breach of contract was 
involved, exact and well-defined princi- 
ples with which the law was familiar, 
led to intervention by the courts, to see 
that that was done which was right. 

While such cases ordinarily are brought 
in courts of equity, because, as a rule, an 
injunction is sought, an action at law may 
be brought for damages. 


The injunction will run not only 


against the employé, but against those - 


who, with knowledge of the confidential 
relations, have induced him to betray the 
secrets. 

The vendee of the secret has the same 
right as the inventor of the secret and 
may bring a bill against the former em- 
ployé of the vendor, who acquired the 
secret in confidence before the sale, pro- 
vided the employé attempts to divulge 
the secret wrongfully. 

Many trade secrets which are in their 
nature commercial, that is, business plans 
or devices, which were special to one who 
possessed them and useful in his trade, 
have been in like manner protected by the 
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courts. Examples of these are shown in 
the following cases: 

News agency contract, by which the 
plaintiff Sent news to its subscribers un- 
der contract not to divulge it, is enforced 
in equity. 

Contracts of commercial house must be 
kept secret by a clerk. 

Forms and materials for printing ad- 
vertisements in plaintiff’s publication can 
not be used by his agents for a rival publi- 
cation. 

Confidential attorney’s clerk enjoined 
from publishing extracts from books and 
papers of his employers or of their clients. 

Order books containing customers’ 
names can not be copied by an employé 
to use later in his own business for solicit- 
ing orders. 

Perhaps as comprehensive a statement 
of the general law as any is that of Mr. 
Justice Story in 2 Story’s Equity, Sec. 
952, as follows: 

Courts of equity will restrain a party 
from making a disclosure of secrets com- 
municated to him in the course of a con- 
fidential employment. And it matters 
not, in such cases, whether the secrets are 
secrets of trade or secrets of title, or any 
other secrets of the party important to 
his interests. 

In some respects the law of trade se- 
crets does not seem quite complete. There 
have not been sufficient cases arising under 
sufficiently varying conditions to enable 
all aspects of the law to be worked out. 

For example, under the decisions of 
the courts there seems to be practically 
no limit as to the character of the sub- 
ject matter which may be treated and pro- 
tected as trade secrets. They may be of 
small or large importance; they may or 
may not involve great novelty or real in- 
ventive quality. They may be mere busi- 
ness expedients which have a trade value 
because of their convenience, or because 
they record useful information. Unlike a 
patentable invention, it does not seem 
necessary that they should be “new” as 
well as useful. 

At first sight it might seem that all 
that was required was that there should 
be a secret plan or method or device of 
any kind to entitle its possessor to the 
limited protection which the law gives. 

I doubt, however, if such is ultimately 
determined to be the law. When cases 
arise which require a close analysis of the 
question, it is probable that the courts 
will decide that there is something neces- 
sary over and above the mere question 
of secrecy to justify the exercise of the 
power of the court to prevent the use or 
disclosure by, one -who acquired his knowl- 
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edge in confidence or while under con- 
tract. 

It is well settled that the alleged secret 
must be a real secret. I believes however, 
that before the courts should intervene to 
protect an alleged trade secret it should 
appear that it was not only regarded as 
secret, but that it was distinctly treated 
carefully as such and guarded by the 
possessor of it. It should not be enough 
that he has had it in mind to call it a 
trade secret, if he ever needed to invoke 
the protection of the law. He must have 
taken all necessary and reasonable pre- 
cautions to prevent its disclosure. More- 
over, it does not seem proper that he 
should have redress against his employés 
and associates unless it is made to appear 
that they knew, while occupying the 
fiduciary relation which gave them the 
opportunity to learn the secret, that the 
specific thing now called a secret was in 
fact regarded and treated as a secret. It 
should not be enough that one man has 
worked for another. The employé has a 
perfect right to grow with his experience. 
He has a right to carry away for general 
use everything that he learns in his place 
or employment, except trade secrets. The 
public interest requires this as much as 
it requires that trade secrets should be re- 
spected. The employé or associate should 
be notified of the exact trade secret, that 
he may know what results of his experi- 
ence he can and what he can not take 
away and use freely. 

With these qualifications, some of 
which are perhaps not fully elaborated in 
the opinions of the judges, there seems 
no reason to doubt that the law is 
thoroughly consistent with sound ethical 
principles. I can conceive of only few 
directions in which a change of any 
moment is possible. One would be to 
the effect that the possessor of a trade 
secret should publish it to the world so 
that all might have the advantage of it. 
Such a law would be incapable of en- 
forcement, for the man who has a thought 
or an idea can not be forced to express it. 
Surely, this would result in no benefit to 
the community. Again, the law might be 
modified so as to remove the present re- 
strictions against the disclosure of a trade 
secret by one who thereby is guilty of a 
breach of trust or of contract. So long 
as we maintain our present standards of 
right and wrong, so long as we value 
and insist upon loyalty and good faith, 
would not such a change in the law seem 
to us inconsistent with all that is good 
in human nature and the application of 
a principle which is most distinctly im- 
moral ? 
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Believing as I do that the law of trade 
secrets is fundamentally right and in ac- 
cord with sound ethical and social prin- 
ciples, at least as gauged by our present 
standards, I have not turned aside to con- 
sider the possible objections to the views 
that have prevailed. It seems to me that 
those objections are largely upon a con- 
sideration of the obvious hardships in- 
volved in the situation. It is a burden 
that one who knows a useful thing should 
not have full power to utilize it. Is not 
this true of every legal restriction upon 
the individual ? 

It must not be forgotten that no man 
need place himself under the embarrass- 
ment of knowing a trade secret unless he 
chooses. Each of us is free to refuse the 
employment or the relationship or the 
contract from which such knowledge 
would come. If we do not refuse, we 
must as in all other relations in life, ac- 
cept the situation as a whole, with its 
burdens as well as its advantages. There 
is nothing special, as to trade secrets, in 
this regard. 

Neither must it be forgotten that the 
right to protection in the use of a trade 
secret is a general right. It is sometimes 
suggested that while the rules of law, as 
I have defined them, were adapted to a 
former condition of things, they are not 
in harmony with our present industrial 
situation. I do not think that such is the 
case. | 

It is true that in the early years of the 
last century, when the trade secret of 
to-day, in its legal relations, was formu- 
lated by the courts as a logical develop- 
ment of the general principles of law, the 
units of trade were small. Trade secrets 
were then in the possession of small 
manufacturers, for there were no large 
ones. In so far as trade secrets play any 
part in our industries of to-day, they are 
necessarily, to a large extent, features of 
our modern corporation and factory sys- 
tem. I do not see how these changes in 
industrial conditions affect the question 
under discussion. The reasons which led 
to the original protection of such secrets 
against breach of contract or breach of 
faith one hundred years ago, are sound to- 
day. 

The law on the subject is the same 
whether the secret is of large or small im- 
portance, whether it is possessed by any 
individual or a corporation. We should 
not forget that any one of us in this room, 
and any workman in any factory in the 
land, may light upon such a secret. If he 
does, it will have the protection of the 
law. 

A consideration of possibly more 
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moment is that there is offered to the 
originator of certain special forms of in- 
dustrial secrets, or to his assignee, the 
protection afforded by the grant of letters- 
patent. It may be contended that the 
opportunity to patent an invention is all 
the encouragement to the promotion of 
the useful arts that is required in the 
public interest, and that there should be 
no other reward for the origination of a 
new thought or of a new method or de- 
vice than that given by a patent. Passing 
for a moment the point that only a small 
class of useful ideas are capable of receiv- 
ing the benefit of letters-patent and re- 
ferring only to things that are patentable, 
such a view does not seem to me fair or 
reasonable. Why should a man be forced, 
against his will, to publish what is in 
his mind ? 

The whole law of patents implies the 
right of a man to keep as a secret that 
industrial improvement which he has con- 
ceived. It is because that right is recog- 
nized that patent laws exist. They say 
in effect: “You, the inventor, have a trade 
secret which is, among other things, new, 
useful and the result of invention. You 
may keep this secret if you can, and so 
long as it is kept secret you and those 
claiming under you alone may use it. If 
your secret is discovered without breach 
of faith, as may be the case at any 
moment, you lose it absolutely. Do you 
not prefer to make a contract under the 
patent law by the terms of which you are 
to publish your invention in the best form 
known to you, and in consideration of 
that publication secure a right, which you 
can net otherwise have, and which shall 
be enforceable by law, to prevent the use 
of your new idea by any others without 
your consent for a limited term, say 
seventeen years?” You will, to be sure, 
sacrifice the chance you now have of keep- 
ing your invention for an indefinite time 
a secret and, therefore, in your own con- 
trol, but in return you get the right to 
invoke the aid of the law to restrain any 
use without your consent for a certain 
period. Which course do you think most 
for your advantage? 

As I understand the decisions, even un- 
fairness or want of faith on the part of 
one who receives knowledge of the secret 
in confidence, does not make it impossible 
for him, before he is enjoined by the 
courts, to disseminate the information so 
that those who get it from him may use 
it freely. A person who has notice of the 
incapacity of his informant to violate con- 
fidence, or one who has given no con- 
sideration for the information, would. be 
subject to°linjunction._”° On the ‘other 
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hand, a bona fide purchaser of the secret 
who had no notice of any breach of con- 
fidence or of contract on the part of the 
one who sold him the information for 
value, could, I believe, use the informa- 
tion without interference from the courts. 
He, as a bona fide purchaser for value 
and without notice would have an equity 
equal to that of the possessor of the secret. 
Under such circumstances the courts are 
not likely to interfere. 

If a disclosure was wrongfully made in 
trade journals or otherwise, it would be a 
difficult, almost an impossible, task for 
the one whose rights had been violated to 
secure redress against the entire public 
who had read of the secret and who were 
actually innocent of any breach of faith. 
Moreover, where there is a trade secret, 
the fact that it exists is likely to be known 
throughout the trade, and each competitor 
has the full right to find the secret for 
himself, using all information as to its 
nature and the results from it that he can 
get from an inspection of the product, 
from speculation, or in any fair way. I 
will say nothing as to unfair ways that 
might be employed and which might be 
carried out with effect, but so shrewdly as 
to evade the law. No man would prefer 
a trade secret to a patent if the only 
question was one between the chance of 
keeping his device or method to himself 
indefinitely without publication, and pub- 
lication with a reasonable certainty of 
protection during a limited term. But 
the issue does not come up in this simple 
fashion. 

In the first place, many trade secrets 
are not of a patentable character. Many 
such should surely be capable of protec- 
tion in some way. There is no other pos- 
sible way than through the present rules 
of law to which I have referred. 

There are many valid reasons why the 
discoverer of a new industrial proccss may 
well determine not merely that it is for 
his interest to take his chances of keeping 
it secret rather than to publish it in a 
patent, but that the latter course might 
lead to disaster. While it is generally, 
but not always, easy to prove an act of 
infringement of a patent, on a product or 
a tool or a machine, it is often practically 
impossible to obtain legal proof of the 
process employed by one who is believed 
to infringe a process patent. The in- 
fringer is very apt to be able to keep his 
infringement an undiscoverable secret. I 
am inclined to the belief that a sub- 
stantial part of the important and valu- 
able trade secrets now in use, would, if 
patented, be used without much, if any, 
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chances of redress on the part of the 
patent owner. At any rate, if the one 
who controls the secret fears that he could 
not prove infringement of a patent, is it 
contrary to public policy that he should 
be allowed to take his chances of keeping 
what he has discovered a trade secret 
rather than run the risk of losing it al- 
together by publishing it? 

Again, nothing can be patented unless 
it involves invention. Pages have been 
written by way of defining invention. 
Many of our greatest judges have given 
all possible thought to the subject. It is 
still indefinite, however. 

Inasmuch as a trade secret is a man’s 
own, to use or not as he pleases, can it 
be required that he should absolutely give 
up his opportunity to utilize his idea for 
his own benefit, and incidentally for the 
benefit of the public, in his own factory 
and under the seal of secrecy, and take 
a patent which might be declared invalid 
for want of invention, no matter how use- 
ful and meritorious the subject matter 
might be? 

It is to me somewhat significant that 
the legislatures of England and America, 
which have many times dealt with the 
patent law, have never directly touche® 
the subject of trade secrets. ‘They seem 
to have recognized the fairness and jus- 
tice of the common law rules on the sub- 
ject, and that the only course which would 
commend itself to a sound public senti- 
ment was to make the patent laws so at- 
tractive as to induce the owners of patent- 
able trade secrets to publish them in con- 
sideration of the patent grant. In this 
way they have to a large extent succeeded. 
There are an innumerable number of 
patents, and a comparatively small num- 
ber of trade secrets. It is only in a few 
special classes of subject matter that the 
patent is not a more attractive reward 
for the new contribution to industrial 
progress than is the limited protection 
given by the law to a trade secret. It is 
only with processes which are practised 
in a factory and which are not disclosed 
by a study of the product that there is 
any substantial chance of maintaining 
secrecy. 

If a man elects in those few cases not to 
publish but to take his chances, can there 
be any real objection to his pursuing that 
course? It is certainly inconvenient and 
annoying to some extent. It is a real 
personal hardship that a workman or en- 
gineer who has learned the secret under 
such conditions that he must respect it, 
ean not utilize it in his subsequent work. 
It undoubtedly holds back the progress 


141 


of the useful arts to some extent that the 
whole world is not free to practice it and 
to improve upon it. But this, in theory, 
is equally true as to things that are 
patented, during the long term of seven- 
teen years in which no improvement on 
the thing patented can be rightfully used 
except by the patentee or those claiming 
under him. 

On the other hand, I believe that sound 
business generally and the comparatively 
few arts in which such secrets are of any 
importance are definitely promoted by the 
fact that the law aids in preventing dis- 
closures based upon bad faith. 

Such are my views as to the ethics of 
trade secrets. They are those of the 
courts, and I believe of the public. I 
recognize that all industrial questions are 
now under investigation. Much good will 
come from a fresh study of them in their 
relations to modern social, political and 
economic conditions. 

The question we have been considering 
is only one of many as to which the com- 
munity has had settled views which were 
reflected in the unanimous findings of the 
courts. As to some of those questions, 
it may be that we are on the verge of 
marked changes of thought which may re- 
sult in equally great modifications of what 
have seemed to be sound and permanent 
industrial and business principles, and in 
the applications of those principles. The 
engineers of the United States will surely 
be on the right side of the discussions of 
these subjects, and of any political or 
judicial action which follows those discus- 
sions. It may be well in every case to con- 
sider the grounds for the doctrine that 
has prevailed before condemning it al- 
together. It will always be necessary to 
determine whether the criticism should 
not be directed to the applications of the 
doctrine, that is, to the special cases, 
rather than to the doctrine itself. In the 
matter of the trade secret, there may be 
hardship or even wrong in special cases. 
If so, Jet us find out how to deal with the 
subject so as to retain what is right and 
to eliminate what is wrong. 

The important thing for us to deter- 
mine is whether or not the prevailing 
views as exemplified in the decisions of 
the courts, are not fundamentally sound, 
based as they purport to be on principles 
of thought and action that are in har- 
mony with elementary rules of public 
policy and good morals.’ If they are 
right they should be sustained. For my- 
self, and speaking generally, I can not 
seen what fairer or more reasonable views 
could be advanced in their stead. 
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The Pueblo & Suburban Traction and Lighting Company’s 


HE Pueblo & Suburban Traction and 
Lighting Company owns and oper- 
ates a hydroelectric plant of some 

unusual features. This plant and hy- 
draulic development was commenced and 
put into operation by the Pike’s Peak 
Power Company, which was organized in 
1899 by the Woods Investment Company, 
of Victor, Col. The construction was in 
charge of R. M. Jones as chief engineer. 
On December 1, 1902, in order to obtain 
a larger market and other advantages, a 
consolidation was effected with the Pueblo 
Traction and Lighting Company, the new 
corporation being called “The Pueblo & 
Suburban Traction and Lighting Com- 
pany,” and has since been operated under 
the direction of John F. Vail, general 
manager. By this arrangement, two mar- 
kets are supplied by the plant, one being 
the Cripple Creek mining district, at a 
distance of ten miles, and the city of 
Pueblo, at a distance of thirty-five miles 
from the plant. The power plant is lo- 
cated nearly on a line drawn between the 
two markets. 

The company acquired, by purchase, 
ranch property, placer claims and reser- 
voir sites on West and East Beaver creeks, 
and also located, developed and patented 
placer claims along these streams and 
has, together with water rights, acquired 
by patent, the land along these streams 
for a distance of eighteen miles on the 
Beavers. These streams are noted for ex- 
cessive differences in elevation in short 
distances and flow sufficient water to make 
them valuable water power properties. 

One of the power stations contemplated 
by the company is completed and has been 
in operation nearly four and one-half 
years, known as Station A. The comple- 
tion of this station has also accomplished 
much of the developments of Stations B 
` and C by way of reservoir capacity and 
pipe-line delivery of water, which is es- 
pecially serviceable to the two lower sta- 
tions after being used through Station A. 


DAM AND RESERVOIR. 


The dam and reservoir are located five 
and one-half miles east of Victor. Here 
is constructed a large steel-faced, granite 
back-filled dam. The reservoir site con- 
sists of flat meadows, the lower end of 
which narrows to a deep canon. The bot- 
tom plate in the dam is at an elevation of 
9,009 feet above sea level, the spillway 
level is 9,081 feet and the top of the dam 
is at an elevation of 9,090, making a 


Hydroelectric Plant. 


structure eighty-one feet in height, 405 
feet along the cap, 220 feet length of base, 


148 feet cross-section of base and twenty 


feet cross-section of cap. The upper slope 
(being the steel face) is thirty degrees 
from the vertical and the lower slope is 
fifty degrees from the vertical. The spill- 
way is sixty feet wide, cut in granite 
formation, and passes around the north- 
west end of the dam. The granite back- 
fill, to which the steel plate is laid, is 
carefully laid in “dry wall” of heavy 
granite boulders, usually of twenty to 
eighty cubic feet each, was broken by heavy 


and end connection of the entire sheet 
is concreted into a deep channel- way, 
quarried out of bed-rock; the bottom ter- 
minates in two pairs of five by eight-inch 
angle bars, which are riveted through the 
plates. The end connections are prepared 
in exactly the same manner, but are ap- 
plied vertically. The quarrying of the 
bed-rock channels was carried out hori- 
zontally in each case to a point rising to 
an elevation, and thence the rise was made 
abruptly in terrace form. The entire sheet 
is riveted up and calked in the same thor- 
ough manner as in boiler practice. A space 
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blasting, with loose, fine granite filling 
the intervening space. 

The steel plate is built up of sheets, five 
by fifteen feet, one-half inch in thick- 
ness for the bottom, eight plates in height. 
Continuing, the plate is reduced in thick- 
ness to three-eighths of an inch to top 
of the eleventh plate, and finally at the 
cap it is one-fourth of an inch in thickness. 
The entire sheet is riveted up with hori- 
zontal butt straps, and four by five by 
one-half-inch angle bars, placed vertically 
the entire height of the dam across each 
interval of fifteen feet across the entire 
length of the dam. The five-inch leg of 
each pair of angle bars projects into the 
reservoir and constitutes a standing joint 
seam, with an iron liner three-eighths by 
two inches, riveted between the extreme 
outer points of these angle bars, thus 
making a thorough expansion joint for 
each section of fifteen feet. The bottom 


of six inches was left between the steel plates 
and smooth surface of the granite back- 
fill. This narrow space is taken up by 
sand, gravel and sedimentary deposit, the 
filling being applied with ample water and 
permitted to dry before water pressure 
was allowed to enter the reservoir. 

The steel sheet is anchored securely to 
the face of the granite wall by means of 
one-half by six-inch steel cable, connected 
to the expansion joints by means of riveted 
loops, and the cables secured into the 
granite fill by means of railroad iron pass- 
ing through loops in the cables, and em- 
bedded into the granite some thirty feet 
from the steel face. 

The reservoir has a surface area of 140 
acres. The banks or walls are steep, as 
indicated by the contents capacity of the 
reservoir, which is 103,000,000 cubic feet 
at its sixteenth plate (being 9,081 feet 
elevation). Its capacity is 143,000,000 
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cubic feet at the top, at 9,090 elevation. 
The entire basin forming the reservoir is 
tight granite formation. The area of the 
watershed draining into this reservoir, 
being the total south and southwest slopes 
of Pike’s Peak, is seventy square miles, 
nine square miles of this drainage being 
partly taken up by some small reservoirs, 
sixty-one square miles being controlled 
entirely and nine miles partly by unques- 
tioned prior rights. 

In the building of this dam, as there 
were no rock quarries or loose deposits of 
rock in the vicinity of the site for the 
dam, it devolved upon Mr. Jones to de- 
vise a way to procure a sufficient quantity 
from solid formation. Specifications at 
that time called for 42,000 yards. 

About 600 feet east of the dam site 
and at an elevation of 300 feet above the 
top of the dam was a round knoll or butte. 
This butte was of solid granite formation 
and at an elevation of sixty-five feet be- 
low the apex a contour line was run and 
the portion above this line was found to 
contain 110,000 cubic yards. It was de- 
cided to break the entire 110,000 yards 
at once. 

A tunnel was driven to the centre of 
the butte at the elevation of the contour 
line, a distance of 131 feet. At the end 
of the tunnel drifts were driven each way, 
a distance of thirty-five feet, forming a 
T-shaped working. In the tunnel 
and drifts five-foot holes were drilled to 
be used as firing holes. The firing holes 
were loaded with six pounds each of giant 
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several lines of fuse were run through 
the tunnel to avoid any chance of miss 
fire. A point 3,000 feet distant and some- 
what higher than the butte was chosen 
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Subsequently, a narrow gauge railway 
was constructed from the dam to the 
crater through a cut at a thirty-eight per 
cent grade. Two ordinary flat cars were 
used on this railroad, one being loaded in 
the crater while the other was being un- 
loaded on the rock fill composing the dam. 
The cars were connected by a one-inch 
cable which ran around a brake drum in 
the quarry and were operated by gravity. 

WOOD AND STEEL PIPE-LINE. 

Water is taken into the wood-stave pipe 
through a grizzly 240 feet long, perforated 
by means of slots one-quarter-inch wide, 
eighteen inches long, sawed in wood 
staves, giving thirty times greater area- 
than the pipe. This pipe grizzly is an- 
chored firmly on a raised rock founda- 
tion. The connection between the grizzly, 
also the main pipe-line, is connected to the 
steel facing of dam by steel single con- 
nections. 

The wood pipe is 23,200 feet long, 
thirty inches inside diameter, and is of 
one and one-half-inch redwood staves, 
banded with one-half-inch steel bands and 
The bands are spaced at 
intervals along the pipe at various dis- 
tances between two and one-half-inch and 
eight-inch centres as necessary for re- 
sisting the internal pressure, variations in 
spacing being caused by various inverted 
syphons along the line, two of which reach 
215 feet head. This pipe-line extends 
over fearfully rough country, about half 
of the grade being through original gran- 
ite formation; many curves are less than 


cast-iron lugs. 
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powder and connected with three separate 
and independent circuits of electric ex- 
ploders. In the drifts and tunnel were 
placed 30,000 pounds of black powder, 
the drifts containing 27,000 pounds and 
the tunnel 3,000 pounds. In addition to 
the three sets of electric exploders used, 


for a firing station. The effect was in- 
stantaneous and marvelous. There was 
no report. Only a rumbling sound was 
heard. The top of the butte seemed to 
open up and burst and settle back, leav- 
ing a black voleanic-looking crater in the 
centre. 


100 feet radius and one compound curve 
is thirty-five feet. The wood pipe passes 
through the Skaguay tunnel, which is 
1,533 feet in length, located at 20,000 
feet from dam. The tunnel was all solid 
granite, requiring no timbering. 

At a point on the pipe-line, 22,600 ffeet 
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from the dam, and at the highest eleva- 
tion of the pipe after the first 1,600 feet, 
located directly at the south end of 
Skaguay tunnel, is located a tee of steel 
plate, five-sixteenths-inch in thickness, 
from which a “riser” is extended vertically 
seventy-three feet. This riser is the same 
as the wood-stave pipe, thirty inches in- 
side diameter, and its open top end is 
three feet higher than the sixteenth plate 
at the dam. This riser prevents the water 
ram from increasing pressure in any part 
of the pipe. Immediately below the riser, 
and in the same concrete enclosure, is a 
thirty-inch gate valve for closing in case 
of emergency. There is also a thirty-inch 
gate valve in the pipe at the dam. | 

From a point 300 feet below the Skag- 
uay tunnel, where the static head is 120 
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to the power-house, its grade being 1,165 
feet vertical in 3,100 feet horizontal. The 
track curves continually and grades vary 
from twelve and one-half per cent to 
fifty-seven per cent. This road is the only 
means of access to the power-house. The 
cars are operated by a double hoisting en- 
gine, the cable passing around gipsy 
rollers and over horizontal idlers. 

The upper terminus of the railroad lies 
under a vertical ledge seventy feet in 
height, and all machinery, apparatus and 
materials of all kinds were lowered by 
boom and derrick, taking loads from the 
wagon at the upper landing and lowering 
them seventy feet over the ledge to the 
cars, from which point the loads were 
lowered by a friction brake on the hoist, 
equipped with a three-quarter-inch steel 
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inches in diameter, keyed on the same 
shaft and working in the same wheel- 


‘house. The base frames are built-up box 


patterns of the same type and general de- 
sign as the generators, to which they are 
connected. The frames of the water- 
wheels and generators are faced for accu- 
rate, rigid connection to each other by 
bolts and dowels. The connection of 
water-wheel and generator shafts is ef- 
fected by a 7,000-pound steel cast balance 
wheel, banded with a rolled-steel tire, four 
inches in thickness. The wheel is seven 
feet in diameter, and its hub forms the 
connection on the water-wheel shaft. One- 
half of the hub forms the other half of 
the “face coupling,” which is keyed to 
the shaft of the revolving field, forming 
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feet, the line consists of steel pipe twenty- 
nine inches in diameter, in various thick- 
nesses of plates, ranging from one-quarter 
to three-quarters of an inch, as required 
to meet the internal pressure with an 
ample factor of safety. 

The total length of stcel pipe, includ- 
ing the reservoir, is 2,900 feet, and on an 
incline varying from twelve-and-one-half 
per cent to fifty-seven per cent. It passes 
over grades constructed through very 
tough granite, at one point passing 
through an inclined tunnel, 335 feet in 
length, just above which is a bridge 
seventy feet in height, both being on forty 
per cent gradient, and at various points 
there are extremely deep open cuts. From 
the south end of the Skaguay tunnel the 
pipe-line is entrenched in the grade on 
which is constructed a three-foot-gauge 
railway leading from the Skaguay tunnel 


cable. One thousand four hundred tons 
of building materials passed down this 
railroad. A horse trail has recently been 
completed between the dam and station A. 


STATION A. 


The power-house, Station A, has di- 
mensions thirty-eight by 100 feet, with 
two side wings sixteen by forty-eight 
feet each, and is located on the summit 
of a granite projection surfaced off true 
to grade. The building is constructed of 
brick, with steel corrugated arched roof, 
concrete, tar and gravel-covered, concrete 
floor, and is absolutely fireproof. The 
building is provided with a ten-ton travel- 
Ing crane. 

The hydraulic apparatus was manufac- 
tured by the Pelton Water Wheel Com- 
pany, of San Francisco. Each unit con- 
sists of two steel disc wheels, sixty-six 


an accurate and rigid direct connection 
of the shafts of the two machines. The 
total static head on the nozzles is 1,152 
feet, or approximately 500 pounds per 
square inch. The nozzles used, as applied 
under 1,152 feet effective head, require a 
diameter of one inch to produce 138 horse- 
power, including losses. 

The nozzles for each unit vary in di- 
ameter, one having the capacity of the 
generator and the corresponding nozzles 
for the other wheel in the same unit, being 
somewhat reduced. Each wheel in each 
unit will produce power for the full ca- 
pacity of the generator connected. In 
operation, however, it is customary to in- 
stall such varied diameter or capacity of 
nozzles as to permit the operation of the 
full capacity of the load demand from 
time to time by the operation of nozzles 
under full pressure, and but slight loss 
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in water due to the regulation for low 
loads. 

The nozzles are of the deflecting type 
and work under full pressure at all times. 
The regulation is of the Armstrong type, 
as it was believed that automatic regula- 
tion under existing conditions would be 
a failure. The present management has, 
however, installed two Sturgess governors 
on two units which govern by deflecting 
the nozzles. Pelton needle nozzles were 
also installed which are opened and closed 
by hand. These are working very satis- 
factorily. Due provision has been taken 
to extend the actual control and regula- 
tion of each unit to a point directly in 
front of the switchboard panel belonging 
to that unit. The receiver runs longi- 
tudinally through the building under the 
steel-concrete floor. The discharge or tail- 
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power will be obtained, and from the East 
Beaver branch about 2,000 horse-power, or 
a total of 5,500 horse-power, all of which 
may be developed at Station B. 


ELECTRICAL EQUIPMENT. 


The electrical generators in Station A 
consist of four 400-kilowatt General Elec- 
tric machines, three-phase, thirty cycles, 
600 volts, with stationary armatures and 
revolving fields making 450 revolutions 
per minute, direct-connected to the water- 
wheels, and two 200-kilowatt compensated 
three-phase generators, sixty cycles, also 
connected direct to the water-wheels. 
These generators are twelve-pole and oper- 
ate at 600 revolutions per minute, and 
each machine contains its own exciter 
built directly upon the revolving field 
shaft. The sixty-cycle machines are re- 
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two inches in thickness, with a complete 
equipment of indicating and recording in- 
struments, switches and regulating appara- 
tus. The main-line switches from each 
machine are operated independently and 
are double-throw to connect with either 
set of bus-bars. The circuits are arranged 
so that any or all the machines may be 
applied on either circuit. The machines 
operate nicely in parallel. For the Victor 
transmission six 250-kilowatt air-blast 
step-up transformers are installed for 600 
volts on the primaries and 12,600 volts on 
the secondaries. The transmission line 
consists of two circuits and two or three 
transformers are connected in delta to 
each circuit. For the Pueblo end seven 
200 - kilowatt oil-insulated air - cooled 
transformers are connected, three each to 
the double circuit line as for Victor, leav- 
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race water returns directly under the re- 
ceiver to the south or lower end of the 
building, at which point it will later unite 
with water conducted from a point 800 
feet above Station A, where a catcher- 
dam is to be constructed, and the water 
diverted from the Beaver stream channel, 
there being considerable accumulation of 
water between the dam and Station A, and 
with the accumulation in the stream, the 
combined waters will be conducted through 
a pipe-line two and three-quarters miles 
to a point 200 feet above the forks of the 
East and West Beaver creeks, at which 
point is to be constructed Station B. 
There will also be built a smaller pipe-line 
-up the east fork of Beaver to the same 
static level as the tail-race water of Sta- 
tion A. The waters of both pipe-lines will 
be united before entering the receiver. The 
pressure at Station B will be 1,252 feet 
or 543 pounds pressure per square inch. 
With the added accumulation of water in 
the West Beaver branch, 3,500 horse- 


quired to supply current for are lighting 
in the Cripple Creek district. Since the 
power load at the mines consists entirely 
of thirty-cycle motors, which were supplied 
by companies already in the ficld there 
was no alternative but to adopt thirty- 
cycle apparatus for all power service. 
Hence the two frequencies are generated 
and transmitted. The exciters consist of 
two seventy-volt, direct-current generators, 
direct-connected to Pelton wheels running 
675 revolutions per minute. Each ma- 
chine has sufficient capacity for all four 
generators while working at full load. 
The switchboard apparatus is made up 
of two exciting-current panels, six gencer- 
ator panels, two distributing panels and 
two high-tension panels. There are two 
sets of bus-bars running the length of the 
switchboard, one being used for thirty- 
cycle and the other for sixty-cycle current. 
Each panel is made of Vermont marble, 
sixty-two by thirty-six inches, with sub- 
bases twenty-eight by thirty-six inches, 


ing one for reserve. These transformers 
are built to step-up to 24,000 volts when 
connected in the delta and to 41,500 volts 
connected in the Y. At present they are 
operated on the delta connection. The 
General Electric multigap standard light- 
ning arresters are connected on cach out- 
going circuit. 

All electric apparatus in the station was 
supplied by the General Electric Com- 
pany. 


TRANSMISSION LINES. 


The line transmission from Station A 
to the Victor substation, which is the 
centre of distribution for the Cripple 
Creek district, is eight miles long. The 
circuits consist of three power wires of 
No. 4 Brown & Sharpe and three wires of 
No. 6 Brown & Sharpe gauge medium-hard- 
drawn bare copper. These lines are trans- 
posed at intervals of each half mile along 
the line. The poles also carry a _tele- 
phone line consisting of two\No, (10 gal- 
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vanized-iron weather-proof wires, which 
are transposed between every pole. This 
is accomplished by keeping one wire 
drawn tight and the lower wire slack, 
both being fastened to a short cross-arm 
on the pole and crossed in the middle of 
the span. This method of transposition 
is easily made and if there are no grounds 
upon the telephone or line wires there is 
very little induction, and conversation be- 
tween Victor and Pueblo, a distance of 
forty-five miles, is perfect. 

The insulators on the Victor line are 
made of porcelain, five and one-half inches 
in diameter, and each is made up of three 
independent cups. They were supplied by 
R. Thomas & Sons Company. The pins 
are extra long, wooden, with one and three- 
quarters-inch shank. The poles are of 
Idaho cedar, thirty-five to sixty feet in 
length and nine to twelve-inch tops. A 
grounded guard wire is strung along the 
tops on small glass insulators. General 
Electric lightning arresters are installed 
upon the pole line about one-half mile 
from either end. 

The transmission line to Pueblo, thirty- 
five miles long, consists of two circuits, 
six wires, consisting of No. 4 Brown & 
Sharpe bare copper, hard-drawn. Through 
the city limit weather-proof insulation is 
used. The poles are of Idaho cedar, 
thirty-five to sixty feet long, with nine to 
twelve-inch tops.~ Locke insulators are 
used, designed for a working voltage of 
40,000 and are of glass, ten inches in di- 
ameter, made of two pieces cemented to- 
gether in the field and cemented to steel 
pins. The later insulators being installed 
are three-piece porcelain and fourteen 
inches in diameter. The wires are arranged 
in the form of equilateral triangles with 
apex at the top. 

General Electric multigap style of 
lightning arresters are installed in a 
wooden house about one-half mile from 
the terminals of the line. 


DISTRIBUTION. 


The Victor substation is constructed of 
brick, steel and concrete and the 12,000- 
volt transmission circuits enter this build- 
ing. For local lighting in Victor the 
current is transformed to a 115-200-volt 
secondary connected in the “Y” four-wire 
system. The town being compact, distri- 
bution for lighting is made at this voltage. 
There is also a set of three fifty-kilowatt 
oil transformers of 12,000 to 350 volts 
which operates a 120-kilowatt rotary con- 
verter, which operates in turn a locomotive 
in the United Mines Transportation tun- 
nel, for ore haulage from the first level of 
the Gold Coin mine to the Economic mill. 
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High-pressure distributing lines leave 
the substation in various directions after 
passing through 20,000-volt oil switches, 
making each line independent, to twelve 
transformer stations situated in the min- 
ing district. These transformer houses are 
situated close to the larger motors and 
reduce the voltage to 460 volts for 440- 
volt induction motors. Secondary lines 
radiate from these transformers to smaller 
motors, electric hoists, etc., and also dis- 
tribute current for lighting the smaller 
towns and isolated mines and houses. 
Transformers are used for the latter serv- 
ice with a ratio of 460 to 115 volts. 
There are, in addition to the two main 
towns of Cripple Creek and Victor, seven 
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` 12,000 volts. There are five cyanide mills 


connected, each using motors ranging from 
100 horse-power to five horse-power. 
Many of the larger mines are also install- 
ing electric motors and throwing out steam 
equipment for operating compressors, 
small hoists and steam auxiliaries. 

At the Pueblo end of the transmission 
line the current is brought into a brick 
and steel transformer house and reduced 
to 2,200 volts for motor-generator sets and 
to 350 volts for rotary converters. Six 
200-kilowatt oil-insulated air-cooled Gen- 
eral Electric transformers are installed 
and protected by multiplex-type arresters. 
The current is transformed by two motor- 
generator sets of 300 kilowatts each to 
sixty-cycle, 2,200 volt, three-phase, for 
lighting and by two rotary converters of 
300 kilowatts each to 500-volt direct-cur- 
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smaller towns situated in the mining dis- 
trict. There are also two large steam 
plants which supply power and light in 
competition with this plant. About eighty- 
five per cent of the current supplied by 
this company is sold by meter. The re- 
maining fifteen per cent is sold at a flat 
rate for operating small motors and elec- 
tric hoists. 

All distribution districts and towns are 
also reached by series-alternating arc lines 
operated from the Victor substation by 
means of sixty-cycle constant-current 
transformers with a primary winding of 


rent for street-car service. The company 
owns and operates the street-car lines and 
supplies all city and commercial lighting 
for the city of Pueblo. The transformers 
at either end of the Pueblo transmission 
line are built to operate at 40,000 volts 
when connected in the “Y.” At present 
they are operated at 24,000 volts and con-: 
nected in the delta. The rotary con- 
verters are operated in parallel on the 
direct-current side with the steam railway 
generators when desired, and a large stor- 
age battery is operated from the direct- 
current bus-bars in conjunction with a 
booster which materially assists ne water 
governors at StationA. | 
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Northwestern Electrical Association. 


Report of the Fifteenth Annual Convention, Held at the Coliseum Building, Chicago, January 16, 17 and 18. 


HE fifteenth annual convention of 
the Northwestern Electrical Asso- 
ciation was called to order by the 

president, Harold Almert, of Chicago, 
January 16, at 11 4. M., in the Coliseum 
Building, Chicago. 

After welcoming the members of the 
association to Chicago, President Almert 
in an informal address directed attention 
to a number of matters of interest. The 
craze for municipal ownership of public 
utilities seems to be dying down and but 
little legislation adverse to electrical in- 
terests has been enacted. Many small 
electrical companies have revised their 
methods of conducting business and are 
now beginning to prosper, with a resulting 
beneficial effect to such securities. The 
prevailing prices for materials are retard- 
ing new construction, so that most of the 
new business is secured in districts already 
served. The work of the secretary has 
put the association on a much better busi- 
ness basis and hereafter bills for dues will 
he sent out simultaneously to all mem- 
bers. A revision of the constitution seems 
desirable. 

Secretary B. C. Adams presented a brief 
report and the session was adjourned until 
2 P. M. 

At the afternoon session several papers 
were taken up, the first being entitled 
“Warrantable Expense for Meter Test- 
ing, by O. J. Bushnell, of the Chicago 
Edison Company. This urges the advisa- 
bility of periodic testing and suggests that 
small meters be tested annually, meters 
for from fifteen to fifty amperes semi- 
annually and meters for seventy-five am- 
peres and over every three months. Cupped 
diamonds have been found valuable for 
maintaining the accuracy of meters. They 
last at least five times as long as sapphires. 
A thorough system of testing can not be 
put in force for less than seventy cents 
per meter per year for induction meters 
and $1.50 for commutator meters. The 
Chicago Edison Company has effected a 
saving of 1.6 per cent of the stations’ out- 
put since adopting a systematic method of 
testing. The question is, however, one of 
ethics as well as of economy and should 
therefore be given more attention. 

F. W. Insull, Chicago, said his company 
made frequent test of its meters and 
found it paid. Moreover, it gives the com- 
pany an advantage when replying to com- 
plaints. Old meters are sold and bring 
one or two dollars each. 


A paper on “Profitable Cooperation” 
was read by J. Robert Crouse, Cleveland, 
Ohio. A plan was described involving an 
expenditure of $151,000 during 1907 and 
an outline of a larger scheme which would 
later call for an annual expenditure of 
$369,000 was given. The formation of a 
permanent organization is suggested, the 
employés of which are to devote their 
entire time to carrying out plans for in- 
creasing the sales of electricity and elec- 
trical apparatus. 

Ernest Gonzenbach, Shebovgan, Wis., 
presented a paper entitled “Electrical Pos- 
sibilities of Wisconsin Water Powers.” 
There is a close analogy between the water 
power situation in Wisconsin to that pre- 
vailing in New England, though more 
power is available in Wisconsin. As yet 
but little development has been done be- 
cause the lumber interests have regulated 
the flow of water to suit themselves. Now 
that the supplies of lumber are about ex- 
hausted the water powers will become 
available for power purposes. There are 
cight important rivers in Wisconsin, which 
were taken up severally and the power pos- 
sibilities described. The Fox river is al- 
ready well developed. The Menominee 
has a total fall of 500 feet but the power 
available is not sufficient to justify long- 
distance transmission. The Peshtigo and 
Oconto are two short rivers which have 
rapid falls and are capable of producing 
large quantities of power. The former has 
a fall of over 1.000 feet in 140 miles and 
the latter 915 feet in eighty-seven miles. 
Unfortunately, the storage facilities on 
both are poor. The Wolf river has a fall 
of 812 feet in 130 miles. It has been 
well developed. The Black river has a fall 
of 560 feet in 125 miles, but as the water- 
shed is long and narrow, the flow of water 
is somewhat unreliable for electrical pur- 
poses, The Chippewa has a fall of 750 
feet in 178 miles and is one of the most 
valuable. Its sources he in thousands of 
small lakes. The flow is reliable and there 
are available good natural sites for dams. 
The Wisconsin river has a large drainage 
area and there are good facilities for 
storage. It has a fall of 1,046 feet in 
429 miles. The possibilities for develop- 
ment are great. 

The northern part of Wisconsin has an 
annual rainfall of forty-four inches, for 
which the swamps and lakes offer ample 
storage. The minimum run-off of the 
Wisconsin rivers is four-tenths of a cubic 


foot per second for each square mile of 
drainage area. This is unusually high. 
With adequate storage this could be raised 
to about nine-tenths second-foot. 

The money which would be required to 
develop the Wisconsin water powers is 
small compared with many other undertak- 
As soon as the state legislature has 
formulated the laws for regulating such 
industries this work will probably go for- 
ward. 

L. P. Utley, Watertown, Wis., pointed 
out one problem in the hydroelectric de- 
velopment. The power company may have 
ditheulty in acquiring the land needed, 
as it can not condemn land as may be done 
other states. The electrical 
make united effort 
to secure suitable legislative action in 


ings. 


in certain 
companies should 
this matter. 

At the Thursday morning session, F. W. 
Insull, of the North Shore Electrice Com- 
pany, Chicago, read a paper on “Uniform 
Nystem of Accounting for Small Com- 
panies. This paper suggests methods 
which contain the essential features of the 
elaborate systems of accounting adopted 
by the larger companies, modified to suit 
the needs of the smaller companies. Such 
companies should keep a meter-reading 
record, a customers’ ledger, a cash-book, a 
register of disbursements and a general 
Desirable forms were described 
and details of the methods of keeping the 


ledger. 


acconnts Were explained. 

P. H. Korst, Janesville, Wis., said that 
in addition to being of value to the com- 
pany, an adequate system of keeping ac- 
most beneficial in the 
event of state regulation of publie utih- 
ties, Which seems near. The state officers 
would then easily reach a clear under- 
standing of the condition of the business. 

IT. Hl. Scott, of Henry L. Doherty & 
Company, New York, presented a paper 
on “Some Phases of Smaller Central Sta- 
tion Management.” The good-will of the 
pubhe should be cultivated and new busi- 
ness should be energetically solicited. The 
problem of producing electrical power is 
primarily one of investment and second- 
arily one of operation. That equipment 
should be installed which will produce the 
output necessary at the minimum total 
cost. Great care is necessary in design- 
ing new stations and in remodeling old 
ones to reach this end, and old equipment 
should be discarded only after careful con- 
aideration. O Tt may) often be ‘used, effect- 


counts would be 


A 
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ively for carrying the winter load peaks. 
New apparatus should be of the best 
grades. The operation of the plant should 
be carefully studied. Load curves of the 
station and of each machine should be 
plotted to this end. It is not a good 


policy to install sufficient copper to carry 


an occasional peak if this may be taken 
care of by raising the voltage. The losses 
in transformers and meters should receive 
careful consideration. It is very impor- 
tant to use only accurate meters. Care- 
ful records of the station and comprehen- 
sive accounts should be kept. | 

W. B. Jackson, Madison, Wis., did not 
agree with the statement that production 
is primarily an investment problem. 
More depends upon the management, 
which, if good, may make a bad plant 
succeed. But no plant can be successful 
with bad management. Old apparatus 
should not be thrown out without careful 
scrutiny, yet when it has done its work it 
should be laid aside. The good-will of 
the public should be cultivated. 

E. Gonzenbach said that heretofore 
many mistakes have been made by foolish 
condemnation of old apparatus which 
might have been used for carrying the 
load peaks. It is very important to main- 
tain the good-will of the customers. 

President Almert, while admitting the 
desirability of retaining old apparatus to 
take care of the peaks, insisted upon the 
necessity for scrapping it and purchasing 
the best apparatus obtainable for carrying 
the steady load of the station. It is ad- 
vantageous to throw out the old apparatus, 
which gives several kinds of supply, and 
get down to a common generating basis. 
There may properly be more hesitation in 
discarding the old steam equipment. 

J. H. Harding, La Porte, Ind., thinks 
much depends upon local conditions. High- 
frequency apparatus is more suitable for 
his locality, and he thinks that the move- 
ment started four years ago to secure the 
adoption of a uniform frequency has not 
been beneficial in all cases. 

O. M. Rau, Milwaukee, said the station 
equipment should be that which gives the 
lowest operating cost. 

Mr. Scott, in reply, said that the cost 
of the old apparatus should be charged 
against the new equipment, and if this 
is done often a new equipment will make 
a poor showing. He maintained that the 
problem is primarily one of investment, 
as the investment cost and interest should 
be reduced to a kilowatt basis and then 
compared with the operating cost. Noth- 
ing tends to reduce operating cost as 
much as new business. He urged the 


ELECTRICAL REVIEW 


adoption of a standard size of meter for 
residence use. They will stand heavy 
overloads for short periods. A five-am- 
pere meter is satisfactory for most pur- 
poses. , 

A paper presented by H. Honeywell on 
the “Utilization of Lighting” was read by 
W. B. Johnson. It describes the business 
secured by the Lincoln Gas and Electric 
Light Company, Lincoln, Neb., by light- 
ing signs and show windows. The solicit- 
ors are paid a salary and a graded com- 
mission on the business secured. Personal 
solicitors, newspaper and mail advertising 
are used. The cost for the past three 
years has been forty-three cents for each 
dollar of increased revenue. Sales of cur- 
rent have increased sixty per cent in this 
time, while the peak load has increased 
twenty-three per cent. The sales during 
the past year were 689 kilowatt-hours for 
each kilowatt of plant connected. 

C. A. Parker, Detroit, commented upon 
the tendency to revert to the flat rate in 
sign and window lighting. 

Mr. Insull said the flat rate was attract- 
ive for securing such business. 

President Almert said he had not found 
time-switch business very satisfactory, but 
he has received reports from central sta- 
tions showing good results. 

John S. Allen, Lake Geneva, Wis., has 
adopted the plan of letting consumers turn 
on the window lights and arranging with 
the night policeman to turn them off. 
He has had but little trouble with the 
users. 

W. B. Johnson said it was desirable 
to have merchants purchase signs. They 
take pride in them and are less likely to 
discontinue the service. Window lighting 
is very effective and popular with mer- 
chants. 

C. A. Parker said the flat rate is advan- 
tageous to the small station, as it brings in 
a constant revenue the year around. 

President Almert opened a discussion 
on producer-gas plants by reading ex- 
tracts from a report on “Recent Develop- 
ments in Prime Movers.” This discussed 
the progress made in steam-turbine con- 
struction and recent gas-engine practice. 
Figures were quoted to show the relative 
costs of power produced in various ways. 

Thomas B. Whitted, of the Westing- 
house Machine Company, St. Louis, point- 
ed out the value of gas engines for carry- 
ing load peaks and mentioned plants 
which had adopted this practice. The 
labor for running a producer need be no 
more intelligent than that required to care 
for a boiler. The introduction of the pro- 
ducer plant had been retarded by several 
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bad failures, but the effect of these is now 
being overcome. 

President Almert described the fuel 
test now being conducted at St. Louis by 
the United States Geological Survey. He 
pointed out that the efficiency of the gas 
engine falls off considerably at light loads. 

Mr. Whitted said the average gas engine 
requires from 11,000 to 12,000 British 
thermal units per horse-power-hour at full 
load ; at three-quarters load it takes about 
14,000, and at half-load about 16,000. 
Operating continuously at half load would 
still effect a considerable saving over other 
engines. 

A recess was then taken for lunch. 

At the afternoon session a paper was 
presented by C. W. Bergenthal, of the 
Wagner Electric Manufacturing Company, 
St. Louis, entitled “Some Characteristics 
of Alternating-Current Motors in Which 
the Central Station Man is Vitally In- 
terested.” One such characteristic is the 
starting current. This is much less with 
the coil-wound armatures than with the 
squirrel-cage, and the auto-starter does not 
reduce it much. The single-phase com- 
mutator motor has even greater advantages 
over the split-phase motor. Another im- 
portant characteristic is the load capacity 
of the motors. Curves were shown illus- 
trating this feaure and also those of effi- 
ciency and power-factor. The single- 
phase motor is generally used for small 
powers up to seven-and-a-half horse-pow- 
er, but even in larger sizes it does not 
upset the regulation of the system. 

O. M. Rau said in Milwaukee fifteen- 
horse-power single-phase motors are per- 
mitted in certain sections of the city, but 
a test is always made before installation 
to see if they will cause too great a dis- 
turbance. The single-phase motor has 
been as successful as the direct-current 
type. The elevator motors cause the 
greatest disturbance, as they are often in 
districts where the other load is light. 
The best way to overcome the trouble is 
to put in a larger transformer. 

Mr. Bergenthal said the installation of 
the single-phase variable-speed Wagner 
motor has so far been limited to driving 
printing presses. The speed is controlled 
by an auto-transformer or armature re- 
sistance. The change in speed does not 
affect the voltages of the system much. 
Motors for frequencies over sixty cycles 
have a somewhat lower efficiency, about 
ten per cent, but are otherwise similar to 
the low-frequency motors. 

The meeting was then addressed by Mr. 
Watrous, of the Citizens’ Business League 
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of Milwaukee, who urged that the next 
meeting be held in that city. 

A paper was read by J. R. Cravath, of 
Chicago, entitled “Some Points on Illu- 
minating Engineering for the Small Cen- 
tral Station.” This called attention to 
the necessity for shading lamps and for 
directing the light properly. Avoid art- 
glass domes and discourage large chande- 
liers with small lamps. The new high- 
efficiency lamps should be frosted. 

George Cutter, South Bend, Ind., said 
illuminating engineers, while doing good 
work in the study of the best methods of 
illumination, are neglecting the artistic 
‘side. He uses vertical lamps on brackets, 
surrounded by globes. A short ceiling 
fixture takes the place of the chandelier 
in the dining room. When desirable the 
shades, have a light color. Fixtures are 
more or less of a necessary evil and should 
be made as small and unobtrusive as pos- 
sible. The switching devices need more 
attention than they get now. 

F. W. Willcox, Harrison, N. J., said 
the one diffculty most frequently met 
in getting satisfactory lighting is a 
deficiency in the number of outlets. If 
the illumination is uniform a much lower 
intensity gives satisfactory results. He 
urged the lighting companies to introduce 
the new lamps and take this opportunity 
to show what might be done by improved 
methods of illumination. 

George Westover, Cadillac, Wis., pointed 
out the difficulties of adopting any stand- 
ards of illumination, as much depends 
upon the local surroundings, the color of 
the walls, ete. 

Mr. Cravath said the best way was to 
allow a certain number of watts per square 
foot and modify the figure thus obtained 
by allowing for the color of the surround- 
ings. A little practice was all that was 
needed and the solicitors could easily give 
approximate estimates. He agreed with 
Mr. Cutter as to the objectionable features 
of fixtures. Bracket lamps should be 
pointed up, chandelier lamps down. Usu- 
ally the ceiling is too brightly lighted. 
Portable lamps should not be allowed in 
the centre of the room. l 

Mr. Willcox called attention to the ex- 
cellent lighting of Marshall Field’s store, 
secured by means of many ceiling outlets. 
The illumination runs from two to three 
foot-candles with a consumption of about 
1.25 to 14 watts per square foot, with 
ceilings ten feet high. With 2.5 watts 
per square foot from four to five foot- 
candles is obtained. The new arrange- 
ment takes the same amount of power as 
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the old, which used chandeliers, but gives 
twice the effectiveness. 

The session was then adjourned. 

On Thursday evening the association 
held a joint session with the Chicago sec- 
tion of the Illuminating Engineering So- 
ciety. 

The first business at the Friday morn- 
ing session was the election of new mem- 


- bers, eighteen being admitted to the asso- 


ciation. 

Ernest Gonzenbach described recent 
work done by the Sheboygan Light, Power 
and Railway Company, in a paper entitled 
“Premiums to Employés.” The average 
annual cost of coal, oil and ordinary re- 
pairs was determined and reduced to a 
kilowatt-hour basis. The employés were 
told that they would be given a certain 
percentage of any reduction in this item 
that they could bring about. This pre- 
mium is distributed monthly and is 
charged as station labor. It amounts to 
a considerable addition to the wages of 
the men, but has brought about a corre- 
sponding saving in the cost of supplies. 
The plan also weeds out the poorer men. 

The company then organized a new- 
business board, consisting of all the em- 
plovés who come in contact with con- 
sumers. The members of this board get 
ten per cent of the increase in revenue over 
the corresponding month of the preceding 
year. During a year’s trial the average 
monthly increase has been about sixteen 
per cent. Moreover, the employés take 
more interest in the welfare of the com- 
pany and the consumers, and this has 
improved the feeling of the public toward 
the company. ‘ 

A number of high-school boys have been 
enrolled who report any dissatisfaction 
they may learn in return for a certain 
number of street-car tickets. This system 
is thought to be responsible for an in- 


‘crease in current consumption among con- 


sumers already connected. ‘The boys also 
get a bonus for every new customer they 
bring in, and on all apparatus they help 
in selling. A considerable addition to 
the revenue comes from flat-irons, which 
are sold at cost. 

President Almert said a way should be 
devised to provide a more uniform prc- 
mium for the station employés throughout 
the year. By the plan outlined the 
premium in summer would be small, al- 
though the men worked just as hard. The 
plan also offered inducement to the men 
to falsify their records. 

Mr. Gonzenbach said all records are 
checked by monthly inventories and dis- 
honest men discharged. 
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A paper was presented by A. Bement 
on “Tendencies in Design of Boiler 
Plants.” It points out the necessity of 
providing ample heating surface and of 
designing the furnace to prevent leakage 
and the advantages of baflle plates. An 
ample combustion chamber is necessary 
and the feed of thé coal should be as 
nearly uniform as possible. 

A written discussion of this paper was 
presented by William Bradford, Lincoln, 
Neb. The writer did not agree with Mr. 
Bement that small boilers are more eco- 
nomical than large, if the proper propor- 
tions are adopted and care be taken in the 
setting. Some improvement in_ boilers 
already installed may be made by con- 
trolling the path of the gases. There is 
more opportunity for this when mechan- 
ical draft is employed. The character of 
the fuel must be considered in designing 
the setting. Mechanical stokers are often 
valuable in small plants. Gas-testing ap- 
paratus is useful in checking the com- 
bustion, and the automatic damper-regu- 
lator also increases the efficiency, as do 
other automatic appliances. 

Mr. Bement said the carbon-dioxide me- 
ters are reliable, but he does not think 
they are necessary, probably because he has 
had much personal experience with boilers. 
By studying the performance of the stoker 
one can learn to tell what it is doing at 
any time. 

The election of officers then took place, 
with the following result: 

President: Edward Daniel, Marinette 
and Menominee, Wis. 

First vice-president: B. C. Adams, Lin- 
coln, Neb. 

Second vice-president: H. F. Pearce, 
Negaunee, Mich. 

Secretary-treasurer : 
Kenosha, Wis. 

Directors: J. S. Allen, Lake Geneva, 
Wis.; W. P. Putnam, Red Wing, Minn., 
and G. H. Lukes, Chicago, Il. 

A motion was passed to have a hand- 
somely bound copy of the transactions pre- 
pared and presented to the retiring secre- 
tary, B. C. Adams, who had refused any 
remuneration for his services, although 
there is a salary attached to the position. 

It was decided to hold the next con- 
vention in Milwaukee, and the meeting 
was then finally adjourned. 


R. U. Kimball, 


ESEE 
Long Acre Light and Power 
Company Gets Favorable 
Decision in Appellate 
Court. -7 
Under a decision rendered Friday, Jan- 
uary 18, by the Appellate Division of the 
Supreme Court, New York city, the Long 
Acre Light and Power Company, which 
was organize] in 1903 to generate and sell 
electricity for lighting, heating and power 
purposes, can compel the Consolidated 
Telegraph and Electrie Subway Company 
to permit the Long Acre company to lay 
its wires and conductors in the Consoli- 
dated čompany’sconduits. 
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The Chicago Electrical Show. 


Second Annual Exhibition of the Electrical Trades Exposition Company, Coliseum, Chicago, Il., 


LTHOUGH hampered in several 
directions, the management and 
exhibitors of the second annual 

electrical show, held at the Coliseum, 
Chicago, Ill., January 14-26, under the 
auspices of the Electrical Trades Expo- 
sition Company, celebrated the opening 
on Monday, January 14, in very effective 
style. The huge exhibit space was well 
filled with booths, making a remarkable 


ne 


t 


January 14-26, a Great Success. 


Clarke demonstrated many of the effects 
of electrical phenomena, and where two 
electrical creations, “The Shipwreck” 
and “Aurora Borealis,” were exhibited. 

The manufacturers having exhibits 
were well represented by their executive 
and sales forces, and there was a large at- 
tendance, as visitors, of representative 
men from all parts of the country. 

A remarkable feature of the show was 


? 


iron heater to driving a sewing-machine 
or clothes-wringer or dough-mixer, was 
watched by an intelligent and thoroughly 
interested crowd of visitors. 

The Chicago Edison Company and the 
Commonwealth Electric Company made 
their usual magnificent display of ap- 
plications of electricity for light, heat and 
This exhibit was educational in 
Demonstrations of heating 


power. 
every feature. 


GENERAL VIEW OF THE SECOND ANNUAL ELECTRICAL SHOW, HELD BY THE ELECTRICAL TRADES EXPOSITION COMPANY, COLISEUM, CHICAGO, ILL., 


display of light and color, to say nothing 
of the great variety of apparatus shown. 
A modeling of “Electra” surmounting the 
universe and a fifteen-foot dancing skele- 
ton were among the spectacular attrac- 
tions, and for the amusement of some there 
was an electrical midway, where W. J. 


JANUARY 14-26. 


the very great interest which the public 
manifested in its attractions. This interest 
was well maintained throughout the entire 
two weeks. The demonstration of electric 
heating and cooking were especially ap- 
preciated, and, in fact, every application 
of the electrical devices, from a curling- 


and cooking apparatus attracted large 
crowds, and kept the attendants busy sup- 
plying the demand for hot biscuits, 
waffles and coffee, along with several 
forms of pastry and sugar confections. 
At one end of this exhibit a well-equipped 
mechanical department printed daily ds- 
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sues of The Electric Cily, the printing 
press, binder and cutting machine all be- 
ing motor-driven. 

The North Shore Electrice Company 
also exhibited many applications of elec- 
tricity for domestic purposes in a very at- 
tractively decorated booth and served hot 
coffee and biscuits to the visitors. 

The Chicago Telephone Company and 
the American Telephone and Telegraph 
Company made a joint exhibit, covering 
a goodly amount of floor space and afford- 
ing the visitor an opportunity of resting 
while listening to the explanations of the 
demonstrators, who delivered impromptu 
lectures on the different phases of traffic 
and exchange operation. A ten-position 
multiple board was shown in full opera- 
tion, the operators making the cord con- 
nection while the demonstrators explained 
each operation. The American Telephone 
and Telegraph Company put up several 
long-distance circuits, those between 
Chicago and Minneapolis and between 
Chicago and New York giving remarkably 
clear transmission, and the companies’ 
courtesy in supplying free service on both 
local and long-distance lines was greatly 
appreciated. Probably nothing that has 
vet been done will prove of so much im- 
portance in working out the Chicago 
telephone problem as their practical 
demonstration of the value to business and 
home of this service. The work of the 
operators was watched with the greatest 
interest, and Edwin F. Carter and Charles 
II. Gentry, who were indefatigable in 
their work of entertaining the visitors, re- 
ported many expressions of commenda- 
tion and confidence. 

The Chicago City Railway Company 
placed on exhibition one of its latest 
models for city and suburban service. 
This is a convertible car, with an overall 
length of forty-five feet, nine inches, 
equipped with two special Brill trucks, 
upon each of which are mounted two forty- 
horse-power G. E.-80 motors. A special 
motor suspension and the use of Schoen 
rolled steel wheels gives very smooth and 
practically noiseless running. Wheel- 
operated, pick-up brakes supplement the 
full air-brake svstem supplied by the 
National Brake and Electric Company. 
The car is equipped with air-sanders for 
sanding either rail by the use of a two- 
Consolidated Car Company 
side heaters are used, the seats are rattan 
covered, and the car is finished in ma- 


way valve. 


hoganized cherry and natural maple, with 
pantasote curtains. The car is illumi- 
nated by five thirty-two and twenty six- 
The thirty- 


twos are covered by frosted globes and are 


teen candle-power lamps. 
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placed down the centre, while the sixteens 
are equipped with frosted bulbs and 
placed along either side. The particular 
feature of this car, however, is its sanitary 
possibilities. The entire floor-space may 
be easily mopped up and a new system of 
ventilation keeps the atmosphere of the 
car very clear. For the protection of 
passengers the platforins are equipped 
with receding side steps which makes it 
impossible to ride or entrain from the 
wrong side. There is a steel guard over 
the bumperand upon front and rear dash- 
board there is a heavily armored bull’s-eve 
reflector headlight. The company was 
represented by Robert Grinnell. 

The show was made more attractive to 
some of the visitors by the distribution of 
souvenirs, such as oxidized metal watch 
fobs on “Benjamin Franklin Day,” Janu- 
arv 17, gold stick-pins on “Thomas <A. 
Edison Dav,” Wednesday, January 23, 
and miniature desk telephones on “Tele- 
phone Day,” Monday, January 21. 

On January 16, 17 and 18, the North- 
western Electrical Association held its an- 
nual convention, meeting in joint session 
with the Chicago branch of the Pumi- 
nating Engineering Society, on the even- 
ing of Thursday, January 17. 

On the evemng of Wednesday, January 
16, the Nejuvenated Sons of Jove initiated 
a number of prominent members of the 
electrical fraternity into the order, after 
Fish, 


president of the Shelby Lamp Company, 


which a banquet was held, J. C. 


acting as toastmaster, 

On the evening of Thursday, January 
24. the annual meeting of the American 
Electrical 
held. 


Nalesimen’s Association was 

All told there were about one hundred 
and twelve booths, the exhibits covering 
ahnost every conceivable electrical device 
and appurtenance. 

The Allis-Chalmers Company made a 
well-chosen exhibit, the excellent finish 
and general order making it a most rest- 
ful and comfortable oasis in a chaos of 
movement and excitement. The exhibit 
included a type AB, seventy-five horse- 
power alternator, ten horse-power induc- 
tion-motor-generator fifteen 
power high-speed-engine generating unit, 


set. horse- 
type K direct-current motors from one and 
one-eighth to twenty horse-power, models 
showing moving and stationary blading of 
a o00-kilowatt steam turbine, and a fine 
collection of catalogues, bulletins and 
The company was repre- 
sented by C. A. Tupper who was con- 
stantly in attendance, W. N. Heger, S. R. 
Kerr, J. W. Gardner, C. IT. Melvev, C. S. 
Buell, Ervin Dryer, F. L. Webster, J. N. 


photographs. 
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Denniston, E. R. Jacobs, D. K. Chad- 
bourne, H. J. Keen, J. C. Buckbee, A. 
W. Catlin, L. St. J. Smith, P. C. Van 
Zandt, George Voight and C. H. Howe. 

The American Steel and Wire Company 
attracted hosts to its exhibit of rail-bonds 
and tools, electrice wires and cables, steel 
The booth 
cleverly fenced off with helices made up 
of copper wire, and the background was 
made up of triangular mesh concrete re- 
enforcement, and wire railway fencing. 
A feattre of this exhibit was a twenty- 
foot column upon which was wound 500 
miles of telephone wire. The company 
was represented by B. B. Avres, C. S. 
Knight, George Long and C. R. Sturde- 
vant. 

The Albert & J. M. Anderson Manu- 
facturing Company made an exhibit of 
sample boards showing electric railway 
line materials, being represented by Will- 
iam Ward Hincher, of the Chicago sales 
department. 


springs and specialties. was 


Phe American Sewer Pipe Company 
showed a line of single and multiple duet. 
This company was represented by W. R. 
Adams, J. M. McClave and Ear W. 
Hawke. 

Phe Automatic Electric Company had 
one of the booths at the show, 
The rapid development of and the pub- 
heity which has been given to this ap- 


busiest 


paratus made a great appeal to the popular 
mind. The apparatus on exhibition in- 
cluded two “Keith units” of 100 switches 
each, connected by a trunking section, and 


representing a portion of two branch ex- 


‘changes. Portable and wall telephone in- 


struments were connected up so as to show 
the operation of “calling” and the working 
of the selector switches. The company 
was represented by I. H. Woodworth, 
J. A. Russell, R. B. Tyler, J. E. Fisher, 
C. L. Fisher, P. J. Eubanks, F. Lubberger 
and J. S. Engh. 

The Central Electrie Company made a 
most attractive exhibit of its many special- 
ties, including Okonite wires and cables, 
D. & W fuses, Columbia lamps and other 
lines. The company was well represented 
by F. R. Bryant and J. W. Mason. 

The Central Electrice Manufacturing 
made an interesting exhibit of Black 
Hawk dry batteries, P. D. battery con- 
nectors and pocket ammeters. The com- 
pany was represented by F. J. Alvin, man- 
ager, and G. W. Edge, Western sales agent. 

The Chicago Battery Company made an 
exhibit of “Duro” portable storage bat- 
teries and “Duro” electric automobile and 
iwotor-boat reflector lamps. 

The Chicago Pnemtatie Tool Company 
had a Lmovingd exhihitiof) great practical 
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interest, showing the Duntley air-cooled 
motor-driven drills in various sizes, port- 
able electric drills, grinders and buffers, 
and for the first time a portable alternat- 
ing-current electric drill. These drills are 
now being made for sixty cycles, one, two 
and three-phase, and 110 and 220 volts. 
This company was represented by C. B. 
Coates, T. Appleton, C. E. Severin, C. W. 
Hayes and B. Rosenheim. 

Frank B. Cook had up a number of 
standards showing pole cable terminals 
and guy clamps, and an iron distributing 
frame equipped with various types of Cook 
protectors and also showing the Cook self- 
welding wire joints. In this large and 
comfortable booth the visitors were enter- 
tained by John F. Tompkins, F. A. Rader, 
J. M. Moore, S. C. Harvey, E. M. Snow, 
F. R. Parker and F. W. Pardee. 

The Crane Company made a fine show- 
ing with a huge U-bend of twelve-inch 
pipe, forming an arched entrance to the 
booth. The exhibit also included electric- 
ally controlled gate-valves and various 
steam-piping appurtenances. The com- 
pany’s representatives were J. A. Min- 
wegen and John Collier. 

The William P. Crockett Company 
made a pretty general display of special- 
ties, including “Diamond H” switches, 
Bossert boxes, Pittsburg standard conduit, 
Sterling flexible conduit, Dale specialties, 
De Veau telephones, “Sarco” specialties 
and Keystone instruments. W. P. Crock- 
ett, A. C. Crockett, Maurice Levinson and 
S. H. Finney were the representatives. 

The Dean Electric Company exhibited 
all the latest Dean apparatus for telephone 
work. The company was represented by 
W. W. Dean, A. E. Barker, George A. 
Scoville, A. B. Smith, E. M. Ford and 
A. A. Hathaway. 

The Diehl Manufacturing Company 
showed a line of small apparatus, includ- 
ing printing-press motors, motor-driven 
buffing wheels and sewing machines, ex- 
haust wheels, ceiling and desk fans. 

The Joseph Dixon Crucible Company 
showed some special crucibles for melting 
brass, graphite lubricants, resistance rods 
and graphite specialties. The representa- 
tives were F. R. Brandon and B. B. Wor- 
ley. 

Dossert & Company made up a very 
attractive exhibit of Dossert joints, solder- 
less connectors and terminals. H. B. Lo- 
gan, J. J. Dossert, C. A. Flynn and E. A. 
Dossert. represented the company. 

The Duncan Electric Manufacturing 
Company had on view a fine line of Dun- 
can alternating-current and direct-current 
wattmeters, including the monetary-type 
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integrating wattmeters. The company 
was represented by W. H. Sinks, F. Light- 
ner, E. C. Burch, Adrian Tobias and 
W. H. Hornberger. 

The Electric Appliance Company ex- 
hibited a nine-foot sample board of “San- 


gamo”? direct and _ alternating-current 
wattmeters; Packard “Gem” high-effi- 
ciency lamps, Packard transformers, 


“Eaco” telephones and “Paranite” rubber- 
covered wire reels. 


The Electric Service Supplies Com- 


pany showed a complete line of electric 
railway and mining supplies, Locke porce- 
lain insulators, protected rail bonds, 
“Keystone” trolley material, Garton- 
Daniels lightning arresters; Hunter il- 
luminated car signs, Wilson trolley 
catchers and retrievers, and arc head- 
lights. The representatives were J. W. 
Porter, M. A. Berg, E. R. Mason, J. M. 
Gallagher, W. P. Casper, H. L. Adams, 
P. E. Davenport, M. S. Earl and W. J. 
Dukes. 

The Electric Storage Battery Company 
had a large exhibit of various types of 
chloride accumulator and Exide batteries. 
A feature of this exhibit was the “R-85” 
tank of the same size as the eight batter- 
ies now being installed by the New York 
Central & Hudson River Railroad Com- 
pany. The company also showed cells 
for railway and lighting work, telephone 
work and for other classes of electrical 
work; car lighting batteries and batteries 
for electric vehicles and ignition service, 
portable batteries for phonograph, medical 
and other applications. Represented by 
G. H. Atkin, J. M. S. Waring, H. B. 
Marshall, W. F. Rath, W. F. Bauer and 
F. W. Hyde. | 

Erwin & Company drew a goodly crowd 
to its booth, where several motor-driven 
house pumps were at work. The auto- 
matic electrically operated seepage ejector 
was the centre of attraction. The com- 
pany was represented by O. R. Erwin, 
Henry Erwin, A. C. Durdin, Jr., and 
Morris Weil. 

The Eureka Electric Company showed 
a fine line of telephones and switchboard 
apparatus. V. H. Messenger, G. H. 
Miller, F. H. Holroyd, V. H. Mehren 
and Mr. McCoy entertained the visitors. 

The Federal Electric Company made a 
fine showing with its various forms of 
unit electric signs. Of course this booth 
was brilliantly lighted. This company 
was represented by its popular president, 
James M. Gilchrist. 

The Fort Wayne Electric Works showed 
its series alternating arc-lighting sys- 
tem, twenty-five-light capacity; standard 
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“switchboard; type SA regulator and type 


A transformer; types K and W single- 
phase, multiphase and prepayment watt- 
meters. In another part of the building 
a 150-kilowatt motor-generator set of this 
company’s make furnished energy for the 
exhibitors at the Electrical Show. This 
generating unit comprises a direct-current 
motor fed from the Chicago Edison Com- 
pany’s mains, and belted to a 150-kilo- 
watt, multiphase alternator. 

The General Electric Company made a 
splendid showing with its heating and 
cooking apparatus and its incandescent 
lamp decorations. The incandescent lamp 
units of various forms were stretched in 
rows across the top of the pagoda, and 
these were alternately flashed on and off 
in sections by a large flasher which was 
tastefully arranged in a china closet. The 
exhibit of the new tungsten lamp at this 
booth was one of the features of the show. 
This was the first public exhibition of 
this lamp, and considerable interest and 
attention were attracted. The General 
Electric Company’s engineers have been 
able to produce tungsten filaments which 
give excellent life results at the high-effi- 
ciency of one and three-quarters watts 
per candle. Tungsten is a metallic ele- 
ment discovered in 1781. It is not found 
native, but occurs as the tungstate of 
iron, aS manganese in the mineral wol- 
framite, and as the calcium tungstate. 
The filaments of the tungsten lamps ex- 
hibited were made by processes developed 
by the General Electric Company in its 
own laboratory. The lamps. exhibited 
consume 105 watts, giving about eighty- 
five candle-power mean horizontal. The 
life of the lamp is approximately 700 to 
1,000 hours, and appears to be equally 
good on either alternating or direct cur- 
rent. The lamp is not on sale or listed 
as vet, but it is probable that in the near 
future the units will be available in large 
quantities. The company was directly 
represented by E. L. Callahan, and the 
demonstrators were Miss Lyons and Miss 
Potts. Frank H. Gale was also very 
much in evidence, and F. W. Willcox also 
entertained the visitors. 

The Gould Storage Battery Company 
made its usually attractive display, the 
exhibit including a forty-nine-plate cell, 
U type, having a capacity of 7,200 am- 
peres. This was placed in a special lead- 
lined tank and was equipped with a 
lead-glass cover. Other features of 
this exhibit were a type S nineteen- 
plate cell, 1,800-ampere regulating 
battery; type O twenty-one-plate cell 
using an Appert glass tank, 1,000 am- 
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peres regulating capacity; type N nine- 
plate cell, eighty ampere-hours capacity; 
type M nine-plate cell, forty amperes 
capacity, and a miscellaneous assortment 
of couples, ignition sets, train-lighting 
sets, and sample boards showing parts of 
positive and negative plates. There were 
also a number of photographs of typical 
installations. The company was repre- 
sented by R. H. Watson, E. M. Hervey, 
John Eipper and H. N. Powers. 

The Haller Machine Company made a 
very attractive exhibit of flashing and 
steady-light electric signs. The main 
feature of the exhibit was the reproduc- 
tion of a well-known brewing company’s 
trade-mark, made up in a sign twenty- 
three feet by forty feet. An eighteen- 
foot letter K, a portion of a sign 250 
feet long by forty feet high, was also 
shown. This sign is being made by the 
Oliver Plow Works, South Bend, Ind., 
and is intended to be readable at a dis- 
tance of five miles. The Haller Machine 
Company was represented by William 
Goltz. 

J. Allen Haines was a busy man, repre- 
senting the following companies: Ameri- 
can Electrical Heater Company, electrical 
heating apparatus, including the new 
steel-clad laundry irons; Bishop Gutta 
“Percha Company, sample board of insu- 


lated wires and cables which was dis- 


plaved at the Centennial Exposition in 
Philadelphia in 1876; Clifton Manufac- 
turing Company, friction tape, insulat- 
ing tape, insulating compounds; Dayton 
Electrical Manufacturing Company, “Ap- 
ple’ ignition system; Electric Cable 
Company, “Voltax” insulated wires and 
cables; Schwarze Electric Company, 
“Universal” bells and gongs and railway 
signal apparatus; Stanley & Patterson, 
Incorporated, “Matchless” flashers, “Im- 
perial” sunlight reflectors, “Newcode” re- 
ceptacles and sockets, “Fielding” stage re- 
ceptacles, Hubbell floor boxes; the Wire 
and Telephone Company of America, 
sample board of “Romeoid” wires, magnet 
wire, telephone wire, “Easophone” equip- 
ments. | 
The Holtzer-Cabot Electric Company 
showed an interesting line of watchmen’s 
clocks, interior intercommunicating tele- 
phones, weatherproof telephones, police 
telephones, standard and weatherproof 
loud-ringing gongs, vibrating bells and 
standard telephones, annunciators, single- 
phase motors, direct-current motors, stor- 
age battery charging motor-generator sets, 
watchmakers’ lathe 
motors and dental lathe motors, portable 
telephones for interurban railways, and 


signaling devices, 
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the “Flexiphone” adjustable telephone 
bracket. The company was represented 
by E. R. Harding, A. E. Klunder and T. 
G. Meinema. 

Felix Hamburger’s exhibit of flaming 
arc lamps attracted a great deal of at- 
tention. Max Austrich, the representa- 
tive in charge, was kept busy explaining 
the characteristics of these illuminants. 
Considerable interest was also shown in 
the “Liliput” direct and alternating-cur- 
rent, two and three-ampere arc lamps. 

The H. W. Johns-Manville Company 
made an interesting and comprehensive ex- 


. hibit of a number of its specialties. Those 


particularly in evidence were “Victor” 
direct-reading voltmeters, ammeters, com- 
bination volt-watt-ammeters, both port- 
able and switchboard types, and a special 
“Victor” combination meter for automo- 
bile use; “J.-M.” friction tape; “Noark” 
subway and service boxes; ‘“Noark” 
National Standard fuses, fuse blocks and 
accessories; “J.-M.” overhead line mate- 
rial, and “Transite”’ asbestos fireproof 
lining. 

The Kellogg Switchboard and Supply 
Company was represented by Robert C. 
Dyrenforth and a corps of assistants. 
The exhibit included a 100-line express- 
tvpe magneto switchboard and telephones, 
and a central energy private branch ex- 
change switchboard with common bat- 
tery telephones. There was also an 
eight-party harmonic selective system 
operated from a frequency pole-changer 
and transformers, showing the latest im- 
provements in modern party-line sys- 
tems. 

The Lafayette Electrical Manufactur- 
ing Company made an exhibit of Horn- 
berger transformers in conjunction with 
the Duncan Electric Meter Company. The 
company was directly represented by W. 
H. Hornberger. 

The National Carbon Company created 
quite a sensation with its building, which 
was composed entirely of massive carbon 
electrodes, such as are used in reduction 
processes. The interior of the exhibit 
was composed of various carbon products, 
including are-light electrodes, brushes and 
dry battery parts. The company was 
represented by N. C. Cotabish, sales 
manager; A. V. Ward, A. L. Haskill, 
C. W. Wilkins, E. J. Kenny and Wallace 
O’Connor. 

W. N. Matthews & Brother exhibited the 
“Stombaugh” guy anchor, showing the 
way in which this device is screwed into 
the ground, by placing in a large box- 
panel a cross-section of earth through 
which the anchor-had been driven; ‘‘Kear- 


153 
ney” cable clamp, “Hold-Fast” lamp 
guard, “Lima” jack box and plug, “Har- 
gis” splicing joint, “Callahan” rollers, 
“O. K.” slate cutters. Represented by W. 
N. Matthews and Claude L. Matthews. 

The National Battery Company showed 
the “Unit” accumulator in small couples 
or two-plate cells suitable for low dis- 
charges, adapted for telephone exchanges 
and private exchanges; fire and police 
alarm telegraph svstems; samples showing 
the construction of the positive and nega- 
tive plates, ' 

The National Electric Lamp Associa- 
tion had one of the feature exhibits of the 
show. The newer types of incandescent 
lamps were well represented and the 100- 
watt, eighty-five candle-power tungsten 
lamps were shown mounted upon uprights, 
showing the application of these units for 
street lighting. This booth was head- 
quarters for the Brilliant Electric Com- 
pany, which showed the new forty-four- 
watt special Brilliant lamp, the Bryan- 
Marsh Company, the Buckeye Lamp Com- 
pany, the Colonial Electric Company, the 
Columbia Incandescent Lamp Company, 
Economical Electric Lamp Company, the 
Fostoria Incandescent Lamp Company, 
the General Incandescent Lamp Company, 
Jaeger Miniature Lamp Manufacturing 
Company, New York & Ohio Company, 
the Shelby Electrical Manufacturing Com- 
pany, Sterling Electrical Manufacturing 
Company, the Sunbeam Incandescent 
Lamp Company, the Sunbeam Incandes- 
cent Lamp Company of Canada, Limited, 
and the Warren Electric and Specialty 
Company. Supporting this booth were 
J. C. Fish, president of the association 
and president of the Shelby Electrical 
Manufacturing Company; E. S. Doane, 
chief engineer of the association; L. P. 
Sawyer and J. H. Cooke, of the Buckeye 
Electric Company; E. J. Kulas and E. V. 
Hennecke, of the Brilliant Eleetrie Com- 
pany; William Coale and R. M. Ryckoff, 
of the Sterling Electrical Manufacturing 
Company; Edwin Irving, of the Sunbeam 
Incandescent Lamp Company of Canada, 
Limited; H. H. Geary, of the Fostoria 
Incandescent Lamp Company; W. M. 
Skiff, of the engineering department of the 
association; E. II. Haughton, George 
Lockwood, F. M. Henkel, J. S. Corby, 
J. L. Barnard, F. W. Godfrey, M. L. 
Spaulding, Sam Furst, J. G. Peters, P. R. 
Slocomb, R. P. Cummings, W. R. Collins, 
L. E. Mason, R. M. Cole, E. N. Mullen 
and W. G. Reid, of the Bryan-Marsh Com- 
pany; Col. E. E. Nash, of the Warren 
Electrice and Specialty Company; H. B. 
Vanzwoll, Sunbeam Lneandescent, Lamp 


Company; L. Lobenthal, Economical Elec- 
tric Lamp Company; H. M. Vanzwoll, of 
the National Electric Lamp Association ; 
W. J. Trott, Fostoria Incandescent Lamp 
Company. 

The Oneida Community, Limited, 
made a fine showing with its galvanized 
arc lamp chain. In the centre of the ex- 
hibit there was erected a bracket arm 
post with a weatherproof arc lamp sus- 
pension, demonstrating the lifting quali- 
ties of the Oneida galvanized chain. 

The H. A. Petersen Manufacturing 
Company attracted a great deal of at- 
tention with an electrically driven am- 
monia compressor and refrigerating sys- 
tem. In addition to this demonstration 
there were in evidence several specialties, 
including “Harveyduct” electrical con- 
duits and fittings. 

The Phenix Glass Company made a 
very pretty exhibit of electrie lighting 
glassware, including etched, cut, decorated 
and other effects; the Phænix inner 
globes for arc lamps were also shown, The 
representatives were A. H. Patterson, E. 
II. Fox and C. C. Fricke. 

The Reynolds Dull Flasher Company 
exhibited a great variety of flashers. The 
big flasher, looking very much like a 
forty-inch blower wheel, which flashed the 
lights in the “dancing devil,” attracted 
much attention. The company was repre- 
sented by Egbert Reynolds Dull and John 
Frus. 

W. H. Schott established a fine recep- 
tion room, which was much appreciated 
by a host of visitors. The treatment of 
this booth carried out the idea of a liv- 
ing room of Colonial times, including a 
fireplace and a massive mantel. The 
decorations were in purple and white, and 
the visitors were entertained by Mr. 
Schott, M. O. Payne, D. T. Wallace, C. 
A. Gillham and F. B. Hofft. 

The J. L. Schureman Company made 
a display of automatic pump starters, ele- 
vator controllers and magnet switches. J. 
L. Schureman, Frederick Nelson and 
Sherman M. McFedries represented the 
company. 

The Simplex Electric Heating Com- 
pany showed a complete line of electric 
heating and cooking appliances, distribut- 
ing many electrically cooked dainties to 
the visitors. Represented by H. R. Hix- 
son, F. S. Richards, E. A. Strauss, J. N. 
Macallister, J. G. Brobeck and W. F. 
Hruby. 

The  Stromberg-Carlson Telephone 
Manufacturing Company made an elab- 
orate exhibit of magneto and common bhat- 
tery switchboards and telephone instru- 
ments, portable and desk telephones, pri- 
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vate and intercommunicating instruments. 
This apparatus was in good working order, 
and attracted an unusual amount of at- 
tention. The spectacular feature of the 
exhibit was an immense map of the 
United States, showing, by means of opal 
lights, the location of some of the inde- 
pendent telephone exchanges using the 
Stromberg-Carlson Telephone Manufac- 
turing Company’s equipment. The com- 
pany was very ably represented by J. O. 
Oliver and others from the sales depart- 
ment, 

The Thordarson Electric Manufactur- 


ing Company made one of the most in- 


teresting exhibits at the show. Some of 
the features were ignition coils, high-po- 
tential transformers and special labora- 
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guy anchors and “Two-Balls” cord ad- 
justers. The company was represented by 
W. A. Grimes. 

The United Indurated Fibre Company 
made an extensive exhibit of indurated 
fibre insulation for under-running and 
over-running third-rails, conduits, trans- 


‘formers, circuit-breakers and cable-ways. 


The Universal Electric Storage Battery 
Company showed a private house light- 
ing plant complete, including Fairbanks- 
Morse gasolene engine belted to a 
Crocker-Wheeler three-kilowatt generator. 
A.. F. Callahan, Walton Bentley and J. 
N. Burnet represented the company. 

The Vulean Electric Heating Com- 
pany afforded many interested visitors a 
practical demonstration of the utility 
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tory apparatus. One device which at- 
tracted a great deal of attention was an 
auto-engine magneto. This consisted 
of a magneto built with an auto-en- 
gine flywheel and giving a hot, fat 
spark for any number of cylinders. The 
construction of the magneto is such that 
a heavy spark is given down to the last 
half-turn of the fiywheel. The dimen- 
sions and weights of the flvwheel are not 
changed and the magneto construction is 
very simple and easily accessible. 

The Vote-Berger Company showed for 
the first time its celebrated common bat- 
tery multiple switchboard working with- 
out relavs. This board is operated with 
a lamp ballast. There was also a 300-line 
magneto switchboard and common battery 
and magneto telephones. This company 
also had on exhibition a line of “D. & T.” 


and economy of electrical soldering ap- 
pliances. A number of electric heating 
apphances for industrial use were shown 
at this booth for the first time. Noth- 
ing, however, was exhibited but what had 
demonstrated through long service its 
practicability. Among the new things 
shown were a three-eighths-inch soldering 
iron with a fine point for telephone con- 
struction work, an electrically heated sol- 
dering pot, an incense burner, a water 
heater and several forms of brandinz 
irons. There was also shown a particu- 
larly useful device in that it fills a de- 
mand which has existed for a long time. 
This was a tool which removes the nap 
formed upon the edge of the blankets 
used upon rotary printing presses. Here- 
tofore it has been customary to lay up 
the machine for some time while a-man 
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trimmed down this nap, at a great ex- 
pense of time. With the new tool the 
scurf can be charred off and a perfectly 
smooth surface effected almost as fast 
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blade in trimming, and is also used as a 
fixing tool for clamping the plate to the 
block. It was the pretty general opinion 


that this exhibit has established very 
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One END OF THE GENERAL ELECTRIC COMPANY’S EXHIBIT, GIVING A GooD IDEA OF THE 
LAMP DISPLAY. 


as the cylinder of the press can rotate. 
Another very practical tool was an elec- 
trotvper’s instrument made in the form 


clearly the economy and utility of elec- 
trical heating devices for industrial pur- 


poses, and had consequently given the 
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A FEATURE OF THE STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY'S EXHIBIT 


—A Huer ILLUMINATED MAP SHOWING THE LOCATION OF TELEPHONE 


EXCHANGES 


EQUIPPED WITH THIS COMPANY'S APPARATUS. 


of a blunt-end burnisher with a conical 
pein. The conical pein is used in setting 
up the wax in an electrotyper’s plate, and 
the blunt end is used in heating the knife 


whole industry a very good push forward. 
The company was represented by F. J. 
Holmes, I. P. Brown, G. M. Cox and J. 
W. Fay. 


The Wagner Electric Manufacturing 
Company made a very good showing with 
its single-phase elevator motor complete 
with controller. This apparatus attracted 
a great deal of attention from both cen- 
tral-station men and owners of buildings 
requiring elevator service. These motors 
are built by the Wagner company in size: 
from five horse-power to twenty-five horse- 
power. ‘The exhibit also included a Wag- 
ner transformer, a display of switchboard 
and portable instruments, variable-speed 
single-phase motors, a motor-driven cen- 
trifugal pump and polyphase motors. 
These motors are built in sizes up to 100 
horse-power. The company was repre- 
sented by F. N. Jewett, C. C. Warner, C. 
B. Richardson, T. M. Combiths and V. 
D. Bergenthal. 

The Western Electric Company was 
the centre of attraction for visiting en- 
gineers, particularly those interested in 
power apparatus. The feature of this ex- 
hibit was the frame and armature winding 
of a large size Western Electric revolving- 
field engine-type alternator. As offsets to 
this large piece of apparatus there were 
exhibited a number of smaller motors and 
generators. The publication descriptive 
of the Hawthorne works was also verv 
much in demand. The exhibit included 
transformers, “Thomas” 
insulators, “‘Electrose” in- 
eulating material, Western Electrice are 


“American” 
high-tension 


lamps, field coils, induction motors, sew- 
ing-machine motors, and a number of 
The Ballou-Hutchins 
exhibited automatic 
time switches at this booth. The company 
was represented by H. A. Halligan, C. A. 
S. Howlett, I. Hulett, John Dietrick, H. 
E. Griffin, H. J. Elliott, I. Young, Irving 
Parker, William Self, F. T. Murphy, F. 
R. Babcock, H. A. Hoagland, O. B. Dun- 
can, W. H. Woods, B. S. York, L. J. Bald- 
win, O. O. Tucker, C. Garner, H. D. Har- 
ing, H. W. Dve, M. R. Lash, R. M. Ba- 
ker, D. C. Guest, W. W. Templin, P. Joys- 
lin, F. H. Hulscher, A. R. McNally, R. 
C. Kearslay, G. H. Lounsbery, F. A. Hen- 
derson, F. H. Boardman, W. L. Stockton 
and H. Walton Heegstra. 


The Westinghouse Companies made a 


other specialties. 


Electrice Company 


most attractive exhibit, and as far as pub- 
lic interest is concerned, was probably the 
most successful exhibitor on the floor. 
This exhibit included a large number of 
devices which were of particular interest 
to not only the central-station man and 
the engineer interested in the develop- 
ments of electrical apparatus, but to the 
hotel keeper, the restaurant owner, the 
builder, the architect and the householder. 
In addition to the standardline af [yolt- 
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meters, ammeters, lightning arresters, fan 
motors, small! alternating-current and di- 
rect-current motors, railway line material, 
pipe-thawing transformers and circuit- 
breakers, there were in operation a motor- 
driven washing and wringing machine for 
household use, and a large motor-driven 
washer for general laundry work. There 
` were also electrically driven mangles, sew- 
ing machines, ticket punchers, plunger 
pumps, ice-cream freezers, forge blowers, 
ice-making machines, lathes, coffee grind- 
ers and dish washers. The motor-driven 
dust remover was particularly in evidence, 
and it was a surprise to many to see the 
volume of dust which could be picked 
from one’s clothes and sent whirling into 
the glass dust chamber. The exhibit was 
lighted by means of direct-current series 
arc lamps and alternating-current multi- 
ple arc lamps. Street series Nernst lamps 
were also used in the illumination, along 
with both type H and type K Cooper Hew- 
itt mercury vapor lamps. Among the rep- 
resentatives in attendance were J. C. Mc- 
Quiston, T. P. Gavlord, E. N. Bischoff, 
A. L. Millard, T. P. Pinckard, S. L. Nich- 
olson and Charles Robbins, for the West- 
inghouse Electric and Manufacturing 
Company; Max Harris, C. H. Davis and 
Frank McMasters, for the Nernst Lamp 
Company, and George C. Keech for the 
Cooper Hewitt Electric Company. 

Among the souvenirs ‘distributed were 
watch fobs, by the Oneida Community ; 
match-boxes, by the Chicago Pneumatic 
Tool Company; pocket mirrors, by the 
Brilliant Electric Company and the In- 
ternational Electric Meter Company; me- 
chanical crickets, by the Western Electric 
Company; a most ingenious and exasper- 
ating puzzle, by the Holophane Glass Com- 
pany; change purses, by the Duncan Elec- 
tric Manufacturing Company; bill and 
card cases, by the American Sewer Pipe 
Company; oxidized copper cigar-holder 
and ash-tray, by the Stromberg-Carlson 
Telephone Manufacturing Company. 

In addition to the representatives of 
the manufacturers who had exhibits at 
the show there were in evidence as vis- 
itors a great many well-known members of 
the electrical fraternity. Among these 
might be included R. P. Tell, vice-presi- 
dent and gencral manager, National Brake 
and Electric Company; Arthur Jones, 
Arthur Jones Company; A. R. Bliss, sec- 
retary and treasurer, New England Mo- 
tor Company; A. J. Marshall, illuminat- 
ing engineer, enginecring department, and 
C. A. Howe, general sales manager, Holo- 
phane Glass Company; C. A. Ballou, 
president, the Ballou-Hutchins Hlectric 
Company; Philip R. Fisher, western sales 
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manager, Condit Electrical Manufactur- . 


ing Company; H. L. Wells, Power and 
Mining Machinery Company; Howard M. 
Post, Quincy-Manchester-Sargent Com- 
pany; George S. Searing, Hart & Hege- 
man Manufacturing Company; T. P. 
Gleeson, of Smiley & Gleeson; E. L. 
ITaines, National X-Ray Reflector Com- 
pany; George Cutter, president, George 
Cutter Company; L. H. Keller, secretary, 
Union Electric Company; A. N. Fox, ad- 
vertising manager, Benjamin Electric 
Manufacturing Company; Percy Ingalls, 
commercial agent, electric department, 
Public Service Corporation of New Jer- 
sev; George W. Rodormer, American Elec- 
tric Fuse Company; C. A. Parker and C. 
H. Johnston, Curtis Advertising Com- 
pany; C. F. Hinman, the W. R. Garton 
Company; George H. Erich, Consumers’ 
Electrical Supplies Company; Francis 
Raymond, W. S. Sisson, D. & W. Fuse 
Company; Ralph A. Schoenberg, presi- 
dent, Sarco Company; T. F. Clohesey, 
Chicago, and H. J. Metzgar, Elkhart, Ind. ; 
R. C. Lanphier, Sangamo Electric Com- 
pany; H. A. Hammond; F. M. Potter, 
Wire and Telephone Company of America; 
W. H. Jacobs, Triumph Electric Com- 
pany; D. L. Markle, Mark Manufacturing 
Company; C. H. Norwood, Robbins & 
Myers Company; Robert Kuhn, American 
Electrical Heater Company, and C. B. 
Roulet, Texas Fire Prevention Bureau. 
—— 
The Strength of Elm, Oak and 
Locust Insulator Pins. 

At the request of certain consumers, the 
Forest Service of the United States De- 
partment of Agriculture recently made 
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one-quarter inch by eight inches. The oak 
pins were from one-eighth to one-quarter 
inch shorter than the others, and of 
slightly smaller diameter at the shoulder. 
Their lever arm was also about one-half 
inch shorter than in the cases of the other 
two species. 7 

In testing the pins an iron block was 
clamped to the fixed upper head of a 
small screw-testing machine. The pins 
were inserted to a tight fit in a hole in 
this iron block, and projected horizontally 
over the pulling head of the machine. The 
glass insulator was unable to bear the 
strain of the wire, so an iron model of the 
ordinary glass insulator was screwed on 
the pin and connected by means of a heavy 
wire to the pulling head of the machine. 
When a strain was put on this wire the 
pin acted as a beam fixed at one end and 
loaded at the other, which is practically 
the condition met with in practice. The 
breaking moment (maximum load times 
lever arm) is taken as a measure of the 
strength of the pins. The iron block 


mentioned was used in preference to a 
wooden cross-arm for supporting the pins 


for the reason that this iron block forced 
the pins to break under the test. Further- 
more, it furnished uniform conditions for 


all pins. Thus the results of the tests do 
not show the strength of a combination of 
pins and cross-arm, but they show the 
bending strength of the pin itself. 

The accompanying table gives’ the re- 
sults of the tests. 

From the table it appears that the 
breaking strength of the two shipments of 
black locust pins was practically the same, 
and may be taken as 4,000 pounds. Live 
oak pins came next in order of strength. 
with a breaking moment of about 3,000 


Rings per Breaking Moment. 
; No. of Weight of 7s h 
S ; Radial Maximum Load 
rare Tests. Piu. Inch. ci Lever Arm.) 
Grammes, Inch- Pounds. 
Avg. 106.3 12 3,970 
Black locust from Boston, Mass....... =) Max. 119.3 25 5,380 
Min. 86.6 3 2,520 
( Avg. 125.9 8 4,087 
Black locust from Nashville, Tenn..... 7- Max. 147.1 11 4,930 
Min. 111.8 4 3,010 
Avg. 93.8 42 2,512 
Rock elm from Nashville, Tenn........ 8; Max 108.7 48 3,150 
| Min. 77.5 33 1,450 
| AVgZ. 127.1 Not 3,025 
Live oak from Houston, Tex.......... 12 Max. 141.0 distinguish- 4,590 
{ Min. 110.4 able 1,990 
tests on fifty-three insulator pins of rock pounds. Rock elm pins were the weakest. 


elm, live oak and black locust. The tests 
were made at the timber-testing station 
of the forest service at Purdue Univer- 
sity, Lafayette, Ind. The results indicate 
the relative strength of the pins tested. 
They depend upon too small a number of 
tests, however, to show in an authoritative 
way the relative value of these woods. 

The pins were of standard size, one and 


having a breaking strength of 2,500 
pounds. 

The oak pins were the heaviest, the lo- 
cust next and the elm the lightest. 

The locust and elm pins failed mostly 
hv splitting from the threads to the shoul- 
der, or by tension at the shoulder. Occa- 
sionally the portion of the pin inserted in 
the block failed by shearing horizontally. 
The oak pins nearly all failed by tension 
at the shoulder, 
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Joint Meeting of Chicago Illu- 
minating Engineers and 
Northwestern Electrical 
Association. 

On Thursday evening the Northwestern 
Electrical Association held a joint meeting 
with the Chicago branch of the Illumi- 
nating Engineering Society. The serious 
discussion of the evening was preceded by 
an informal! dinner, for which about 130 
covers were laid. Discussion was invited 
upon the three following topics: 

1. “Large vs. Small Units in Street 
Lighting.” 

2. “Globes and Reflectors for Street 
Lighting.” 

3. “New Street Lights.” 

Opening the discussion, Albert Scheible 
called attention to the necessity for estab- 
lishing a street-lighting system which 
would give not only effective illumination 
of the ends of the block, but also light up 
the mouths of the alleys running back 
from the streets, so that the police func- 
tion of the light might be fully realized. 
The present scheme of lighting was not 
good, he thought, because the plane of 
maximum illumination was too low. The 
illumination should not serve only as a 
path-finder, but should be best at such a 
height that the face of pedestrians could 
be clearly distinguished. The tendency 
should be to horizontalize the illuminating 
effect. 

W. D’A. Ryan thought that everything 
depended upon the local conditions and 
applications. The illuminating engineer 
should take the present arc lamp consum- 
ing four amperes at the arc and push the 
current consumption up so that a greater 
quantity of light would be available. In- 
candescent lamps for street lighting 
should have a minimum of at least fifty 
candle-power, and some form of reflector 
should be used. 

Frank McMasters thought that high- 
candle-power units had a tendency to close 
the pupil of the eye so that the eye was 
not able to absorb enough of the reflected 
light to make the illuminating value ef- 
fective. The incandescent lamp, he 
thought, was not good for outdoor lighting 
because of its color. 

R. W. Bingham discussed the use of 
sixty-candle-power Welsbach gas lights 
for street illumination. He thought that 
electrical engineers were obliged to place 
their high-power arc lamps too far apart 
because of their first cost and up-keep to 
properly illuminate the entire length of 
a street. The height at which the are 

lamps were placed was also a disadvantage 
because of the screening effect of foliage 
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in many quarters. One of the principal 
advantages of the Welsbach mantle light 
was that it was placed at such a height 
above the ground that this screening ef- 
fect was not noticeable. Another advan- 
tage was the horizontal distribution of the 
Welsbach mantle. He did not think that 
the great improvements which had been 
made in gas lighting and gas-lighting ap- 
pliances were properly understood or ap- 
preciated. 

E. M. Tompkins said it was a question 
of what would satisfy the people and at 
the same time not be prohibitive in the 
point of maintenance. It was easy to 
place enough units in any street to give 
any quantity of effective illumination, but 
it was not so easy to secure appropriations 
to do this. 

Mr. McMasters then made a statement 
giving some comparisons taken from the 
1906 report of the department of elec- 
tricity of the city of Chicago. Arc lamps 
taking 505 watts at the bus-bars cost for 
one year $52.63, or 0.2161 cents per 
candle-power. Mantle gas lamps, includ- 
ing all labor and material, with gas at 
$1 per 1.000, three and one-half feet of 
gas per hour, 3,786 hours, sixty candle- 
power, cost $20.36 per vear, or 0.3993 
cents per candle-power. Open-flame lamps, 
including all labor and material. with gas 
at $1 per 1,000, three feet of gas per hour, 
3,786 hours, twenty candle-power, cost 
$16.11 per vear, or 0.8055 cents per can- 
dle-power. Gas mantle lamps, sixty 
candle-power, by contract, cost $25.80 per 
year, or 0.42 cents per candle-power. He 
stated that Nernst lamps or fifty candle- 
power for similar service would cost 
0.2878 cents per candle-power. 

Francis W. Wilcox thought there was 
a strong tendency to distribute a large 
number of smaller units at more frequent 
intervals. The race will go to that unit 
which will permit of the best uniform 
illumination. The improvements now 
being made in the incandescent lamp will 
accentuate the use of the small units for 
effective lighting. There was also a ten- 
deney toward decorative lighting and 
artistic and gala effects. The incandes- 
cent lamp readily lent itself to the pro- 
duction of these effects. 

Harold Almert thought the smaller 
unit would be desirable if the maintenance 
and construction costs were not prohibit- 
ive. He could not see at this time how a 
system of installation could be worked out 
for the use of the smaller units without 
very greatly increasing the cost of con- 
struction. 

J. S. Allen stated that in Lake Ge, 
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neva, Wis., he was using alternating-cur- 
rent multiple incandescent lamps, dis- 
tributing at 2,400 volts to transformers. 
He had been surprised at the cheapness 
of the installation and said it was giving 
satisfaction. ‘Thirty - two - candle - power 
lamps were used, the people were paying 
more for their light and seemed to be 
satisfied to do it. 

A. J. Marshall called attention to the 
losses which took place when several Wels- 
bach mantle lights were used in place of 
a single light. Where four mantles are 
used there is thirty per cent less efficiency 
than for the single mantle. One thing 
Which appealed to him in the illumina- 
tion question was the aggravation caused 
by the use of bare lights. It was also 
a mockery, he thought, to put an opal or 
milky globe, or even a frosted globe over 
an Incandescent lamp. To be sure, this 
caused some diffusion of the light, but 
there also remained a ball of fire which 
was visible. Some form of globe should 
be used which would have the proper dif- 
fusing effect and at the same time remove 
the glaring effect of the source of light. 
He was in favor of smaller units properly 
disposed on artistic posts. Not enough 
attention was being given to creating ar- 
tistic applications of illuminating ap- 
paratus. 

J. R. Cravath said it was a question of 
the total amount of light distributed over 
the length of the street. Of course, in 
some places a high-power are light could 
be used without any disastrous effect, but 
where it was attempted to use a small 


amount of energy in a large unit the 
effect would be very bad. 

W. DA. Ryan called attention to the 
use of the concentric diffusing reflector for 
store illumination and distributed a num- 
ber of photographs showing effects pro- 
dueed with this form of illumination. 

F. W. Wilcox thought that the tungsten 
lamp working at one and one-quarter watts 
per candle would seem to lend itself to 
street series systems. Low-voltage fila- 
ments can now be made for fifty candle- 
power or higher so durable that a life of 
1,000 hours is accomplished with a well- 
maintained candle-power. 

Following the discussion the report of 
the nominating committee was heard and 
a single ballot was cast for the following 
permanent officers: 

Chairman: George C. Keech. 

Secretary: J. R. Cravath. 

Managers: H. V. Vonllolst, E. W. 
Lloyd. 

Examiners: W. R. Bonham, C. E. Um- 
mach. 

Mr. Keech and Mr. Cravath both spoke 
briefly concerning the possibilities of a 
permanent organization and pledged them- 
selves to make every effort to carry on the 
work which had been started so well. 
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Methods of Getting New Business 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Supporting of a Central 
Station’s Supporters — How 
the Local Merchant May Be 
Won Over to Become a 
Strong and Aggressive Ally 
of the Lighting Company. 

SUPPORT YOUR SUPPORTERS. 


Central station managers should not 
forget to do a friendly turn for their best 
supporters—the home merchants—when- 
ever opportunity presents itself. 

The big mail order houses of the 
country are the bane of the local mer- 
chant. 


EDITED BY CHARLES A. PARKER. 


off his monev to buy—what? “a cat in 
a bag.” 

Whose money? 

Why the local merchant’s money. 

The citizen actually takes the local 
merchant’s money to patronize and sup- 
port his opponents. 

The mail order catalogue quoted the 
price at $6.98—“saine as you will pay 
your local merchants $12.00 for—” 

Mr. Citizen accepts this statement as 
gospel, and it doesn’t require any argu- 
ment to satisfy him; he isn’t from 
Missouri. 


The use of Incandescent lamps in Illuminating triumphal arches and more 
permanent street structures is gaining headway very rapldly and affords a 
further field for the enterprising current-seller to cultivate and foster to his 
company’s profit and the beautification of his city. 


When the citizen wants to borrow some 
money to help out on his taxes, or to 
buy a bill of necessary goods on credit, 
does he go to the mail order houses? 

No; he goes to the merchant every time, 
and he gets the money. 

When the same citizen has some spare 
change jingling in his jeans, what does 
he do? 

Does he think of his obligations and go 
and settle with the long-suffering and for- 
bearing merchant? 

No; he begins to fumble over the leaves 
of the big mail order catalogue and sends 


There seems to be a sort of silly fasci- 
nation about this mail order purchasing. 
People seem to think they are “doing busi- 
ness” when they step up to the Post Office 
window and deposit their money—the 
merchant’s money—for a piece of paper 
and then pay postage for the privilege 
of sending it to some big mail order con- 
cern. 

“Buying goods at wholesale” they will 
tell you: it sounds big, looks big, but a 
lot of it is very nonsensical. 

Self-preservation ought to be the first 
law of nature and is, ordinarily; but in 


this business the citizen seems to forget 
that the mail order houses do not pay any 
taxes in their town, nor, Mr. Central Sta- 
tion Man, do they spend any money for 
electric current in your town; and right 
there is where you can slip in an undercut 
once in a while which will please your 
local merchant mightily and incidentally 
cause his customers to “sit up and take 
notice.” 

They will notice it the more because 
of its unusual source. 

They are used to having the merchant 
croak, as they call it, in his advertise- 
ments, about supporting home trade, etc. 
“Oh! that is a chestnut; we have heard 
that before!” 

But vou, central station man, work in 
something like this in your local news- 
paper advertising space once in a while 
—the newspaper can afford to help out 
on this proposition, too; it is meat for it 
as well as vou, and you are all in the 
same boat: if the local merchants succeed. 
vou all succeed! 


PEOPLE OF 
BLANKVILLE! 


Spend your money with the 
Merchants of Blankville — 


THEY ARE YOUR FRIENDS 


You go to them to borrow money 
when you get in a tight place — 


YOU PATRONIZE THEM when 
you are out of money — and you 
get the goods. Be honest and 
stick to home trade through 
thick and thin. 


Montgomery, Ward & Company 
do not pay for lighting on 
streets of Blankville; nelther do 


Sears, Roebuck & Company pay 
taxes in Blankville ! 


The ONLY WAY to have a GOOD 
TOWN, and a prosperous town, 
Is for all to stand together. 


Stand by those who 
stand by you. 


a! 
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Under this heading we shall, from week to 
week. present to our readers a little series of 
inspirational aphorisms: original, aboriginal and 
selevted), which will, we believe, prove stimu- 
anog and nirgestiTe to those who are interested 
directly or rectly in the sale of central sta- 
tion current. 

Investigate—you’ll find the apparent 


obstacles are not as hard as they seem. 


When entering a business place, be 
courteous, 


Even if it’s the oflice boy, it pays to bee 
polite, 


When your company asks you to sell 
current, dont explain why you couldn’t 
sell it—report that vou have sold it. 


Believe only half vou hear—and be 
careful which half. 


Have vour mind in order. 


Observe closely and watch your pros- 
pective customer when he is wavering. 


That’: the time to drive your nail home 


Remember electric light will not ex- 
plode. 


It gives no fumes—it burns without 


Oxygen. 


It doesn’t smell—it doesn’t smoke. 


It won’t set lace curtains afire—it’s in- 


stantanecous. 
a =e 


Have all the points at your tongue’s end 
—he ready with them. 


MORNING @ 


Under this genera) heading we shal! present 
to our readers a series of bright. stimulating 
talks to solicitors, which, we believe, will prove 
valuable to managers of new-business depart- 
ments in suggesting points which they can 

rofitably bring out in their occasional meet- 
fo with the company’s representatives. 

e shal) gratefully accept contributions and 
suggestions from any of our readers. 


Boys, I notice that every once in a 
while hypocrisy gets in amongst us and 
does a whole lot of damage. 

Now, I don’t mean anything to do with 
religion. 


ELECTRICAL REVIEW 


There is lots of hypocrisy outside the 
church altogether. 

Last Monday, one of you fellows came 
to me after our little meeting and pre- 
tended to be in a perfect glow of en- 
thusiasm about what Pd said and how it 
had braced you up. 


In most every city there is an enterpris- 
ing hotel proprietor who would not blink 
at paying the price for an electrical dis- 
play of this kind if the matter was properly 
and forcibly presented to him by the local 
central station. Are you working ali the 
possibilities ? 


Now, I thought at the time that his 
tone lacked sincerity and I was especially 
doubtful about the truth of it, because 
Id particularly noticed while I was talk- 


: 
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He was thinking about some girl or 
something. 

Now, you’re at perfect liberty to listen 
or not when I’m giving you these little 
talks and I’m the last man to get sore on 
that account, but I do object strongly to 
that hypocritical spirit which leads you to 
pretend to have a whole lot of enthusiasm 
which you didn’t really have. 

And I’ve noticed all week that it was 
a bluff. 

Your heart hasn’t been in your work. 

And you haven’t had the goods with 
you. 

Results show it, too. 

Now, I claim that cultivation of a 
false or hypocritical spirit of enthusiasm 
is the most pernicious thing you can 
foster. 

For your own sake, be square with 
vourself—if you’re not with any one else. 

Heres the worst feature of it—that 
falsely generated enthusiasm is so apt to 
become second nature and will in time be 
likely to displace, disqualify and discredit 
the real thing. 

I believe this. I'd rather see vou oc- 
casionally refuse to enthuse. We can’t 
always be keyed up to 100 per cent; there 
must be weeks when our ginger will get 
below par; our livers will once in a while 
set out of order. 

When we feel that way let’s get over it 
as quickly as possible, but don’t pretend to 
vet over it. 


Central station men are commencing to realize the splendid opportunities for 
T “the sale of late-at-night current afforded in the lighting of bill-boards, wall signs 
etc. The local bill-posters, sign-painters, etc., may readily be interested in the 


illumination of signs and sign locations, 


inasmuch as it ig easy to demonstrate 


to them that their advertising is thus rendered far more effective and resultful 


by reason of Its longer hours of usefulness. 


This excellent example is an installa- 


tion of the Chattanooga Electric Company, Chattanooga, Tenn. 


ing that he had a far-off look in his 
eves and I don’t believe he had the 
faintest inkling of what I was talking 
about. 


Remember what I’m constantly trying 
to drive into your heads: 

Work isn’t a hardship. 

It’s the only ‘thing worth-living for. 
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Just try and recall the most pleasant 
day you ever lived. 

Wasn’t it a day on which you did an 
unusually good day’s work? 

It wasn’t a day you went on a pleasure 
trip and shirked some work you should 
have done. 

That Pll bank on. 

Fellows, if your heart is on straight 
and in the right place, you’ll think more 
kindly of work with every ounce of it 
you do. | 

Well, let’s go out and gather in the 
sheaves. 

Put your back in it, fellows. 


It will be our endeavor, from week to week, to 
present in this department brief notices of 
activities among the central stations, as gath- 
ered from men who are in the field and, conse- 
quently, in close touch with the progress of the 
new-busipess idea and its acceptance by central- 
station managers. Contributions to this de- 
partment are solicited, and will be received with 
much appreciation by the editor. 

tH are doing something a little better than 
or erent from the other fellows, and think it 
would make interesting reading to ELECTRICAL 
REVIEW readers, send in gonr schemes and plans. 
They will be gladly received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


The Sheboygan Light, Power and Rail- 
way Company, Sheboygan, Wis., has a 
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ences, compare notes, and give each other 
advice. As a result there is a thorough 
understanding throughout the whole 
force, and a general feeling of “get a 
hunch on” all through the week follow- 
ing. 

The evening the writer called in there 
were no less than eight members present, 
and they were all made to see things 
from every point of view. It is a sure 
thing that you never find a “dead one” 
when they all get together once a week. 
Try it; get the boys all in once a week, 
“open something” and talk things over— 
you will be surprised how much can be 
learned, even by the chiefs. 

By the way, this company has also 
started on a campaign of direct-by-mail 
advertising. You may expect to see things 
grow electrically in Sheboygan. A good 
show-room and competent office attendants 
also help things here. 

When a customer comes in to find out 
why, he knows a lot about electricity 
when he leaves—that counts a whole lot. 

The Citizen’s Electric Light and Power 
Company, East St. Louis, Ill.—This pro- 
gressive central station reports a pleasing 
condition with regard to growth of new 
business, and the tangible evidence of the 
fact that this growth has been of con- 
siderable proportions is furnished by the 
company having found it necessary to add 
recently a 500-kilowatt, sixty-cycle turbo- 


A noteworthy electrical installation showing how the well-trained soliciting 
force in a large city gathers in not merely the largest but the smallest consumers 


of current. 


This illustration represents a night lunch-stand at a street corner 


in Denver, and is the last place where the average new-business man would 


be inclined to think that “lightning would strike.” 


The Denver Gas and Electric 


Company leads the van for new-business progressiveness, 


lively and hustling bunch of officials and generator. T. W. Gregory, treasurer of 


solicitors. 
Every Monday evening they all get to- 
gether in the “back office,” relate experi- 


the company, reports that business is 
growing all the time. 
The Northern Ohio Traction and Light 
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Company, of Akron, Ohio, has recently 
entered upon an aggressive campaign for 
new business, has installed active and eff- 
cient heads of departments, got the direct- 
by-mail habit of advertising, bought out 
another traction line, etc. The manage- 
ment of the heat and light department 
has made an early date with a prominent 
advertising concern for a thorough and 
systematic campaign of special work. It 
needs the business and is going after it, 
confident that this will not come to it 
unsolicited. 

Tryon Brothers, owners and operators 
of the Maumee Electric Company, of 
Maumee, Ohio, are sure enough practical 
men: they not only climb the poles and 
adjust the wiring, but they both climb 
for business. They have more than 
doubled the output of current during the 
past year by personal solicitation, pure 
pluck and hard work. During the com- 
ing year they have contracted for a liberal 
supply of specially arranged advertising 
matter to aid them in pushing business. 

The Commonwealth Power and Light 
Company, of Jackson, Mich., is negotiat- 
ing for a $4,000 electric sign to place in 
front of its new and commodious quarters 
on West Main street. 

The company now has by far the best 
show-rooms and windows in Michigan, 
and when the new sign is installed will 
be in a position to make people “sit up 
and take notice.” 

Mr. Lott expects to take over the equip- 
ment and contracts of the defunct Ant- 
werp Electric Light Company and convey 
current from the central plant at Hicks- 


-ville. 


—-— ee 


Central Station Work at 
Middlebury, Vt. 


The recent remarkable growth of inter- 


est in the subject of illumination is well | 


exemplified by the rapidity with which the 
movement throughout the country has 
spread. Naturally at the start the sub- 
ject of better illumination was taken up 
in the larger cities, but the smaller places 
have in many instances not at all been 
behind in the endeavor to give the cus- 
tomer better illumination. As an example 
showing how the movement has spread to 
the smaller towns may be cited the case 
of Middlebury, Vt., a place of only 1,900 
people. This town, under the efficient 
management of C. C. Wells, secretary and 
manager of the Middlebury Electric Com- 
pany, is using a very large number of 
“Gem” lamps, equipped with proper Holo- 
phane reflectors, so that its store lighting 
is onthe average ‘superior toxthat of the 


larger cities. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Benjamin Outlet Box Re- 
ceptacle. 
The Benjamin Electric Manufacturing 
Company, Chicago, Ill., is placing upon 
the market a new No. 6-B receptacle es- 


unnecessary; the binding screws are ac- 
cessible the front, obviating the 
necessity of reversing the receptacle, or 
of tapping wires to make connections, and 
it may be connected while in position in 
the box, the cover being attached after 


from 


Fic. 1.—BENJAMIN OUTLET Box RECEPTACLE. 


pecially designed for use with outlet boxes. 
It has a number of strong, attractive fea- 
tures, among which may be mentioned the 


following: 
{ 


Fı16.3.—STEEL-PLATE BLACK-ENAMELED COVER. 


The contacts do not project beyond the 
walls of the receptacle, and therefore do 


Fic. 4.—STEEL-PLate POLISHED-BRAsSS Cover. 


not readily come in contact with the metal 
parts of the box or projecting parts of 


Fie. 5.—PLATE-BRASS Cover-Hotper: 


the conduit; the wires are easily spread 
around the base, thus making slack wire 


Fic. 2.—BENJAMIN OUTLET Box 
RECEPTACLE. 
connections have been made. The recep- 
tacle is well shown in Figs. 1 and 2. 

A steel-plate cover (Fig. 3) is furnished 
through which the porcelain receptacle 
slightly projects. Over this a polished- 
brass cover (Fig. 4) may be used with or 


without shade holder. Where a shade 
holder is desired, it is spun upon the 
brass plate, forming a neat and substantial 


device (Fig. 5). 


Fic. 6 —Cross-SkEcTion OF Box AND RECEP- 
TACLE FOR Port HURON TUNNEL OF THE 
GRAND TRUNK RAILROAD. 


A special point of interest attaches to 
these receptacles in connection with their 
contemplated use in the Port Huron tun- 
nel of the Grand Trunk Railroad. Fig. 6 
shows a vertical cross section of the box 
to be used. It is of cast iron, with threaded 
outlets to receive the conduit, thus secur- 
ing a water-tight joint. A rubber gasket 
extending from the outer edge to the cen- 


tre opening, through which the socket pro- 
jects is placed under the steel-plate cover. 
Both the outer edge and the socket are 
thus protected against moisture. If found 
necessary a vapor-tight globe will be 
screwed against the rubber gasket. If no 
globe is used, as will probably be the case 
with so tight a box, a rubber lamp ring 
will be substituted. Globe holders of 
sheet aluminum will be supplied. 

Where it is deemed desirable to use a 
guard, provision is made for attaching it 
directly to the holder. 


—_ <Œ. ——— 


Additional Electrical Equip- 
ment for the West Jersey 
& Seashore Railroad. 


Because of the increased traffic on the 
Camden-Atlantic City electric line of the 
West Jersey & Seashore Railroad, it has 
become necessary to add to the present 
rolling stock some twenty-one cars. Both 
the new cars and the generating apparatus 
necessary to care for the extra load: are 
similar to the present equipment. Each 
of the cars will be driven by a GE-69 
(200 horse-power) double-motor equip- 
ment and will be fitted with the Sprague- 
General Electric type M control. 

At the Westville power-house a fourth 
2,000-kilowatt,- 6,600-volt, twenty-five- 
cycle, three-phase, Curtis steam turbo-gen- 
erator will be installed. Additional boiler 
capacity, with the necessary condenser and 
feed pumps, switchboards, etc., will also 
form a part of the new equipment, as well 
as a seventy-five-kilowatt, 125-volt, hori- 
zontal Curtis steam turbo-generator for ex- 
citation purposes. Three extra 700-kilo- 
watt, air-blast transformers will step-up 
the generator voltage to 35,000 volts for 
transmission. 

Six 1,000-kilowatt rotary converters 
will be distributed in the substations, one 
each at South Camden, Glassboro, New- 
field, Mizpah, Atlantic City, and one at 
the Westville power-house. The accom- 
panying air-blast transformers for these 
machines have a capacity of 370 kilowatts 
each, three being installed with each of 
these rotaries. The Pennsylvania Railroad 
has ordered all the additional apparatus, 
as outlined, from the General Electric 
Company, which also furnished and in- 
stalled the initial equipment. 
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10,000-Kilowatt Westinghouse 
Turbo Units for Rapid Tran- 
sit Work in Brooklyn. 


The Transit Development Company, of 
Brooklyn, N. Y., has given a large order 
for generating apparatus to the Westing- 
house Machine Company, of Pittsburg, 
This transaction is distinctive in carrying 
not only the largest single order ever 
placed for power-generating machinery, 
but also units of the largest size contem- 
_ plated at the present time. The new equip- 
ment will consist of five 10,000-kilowatt 
turbo-generator units and a large amount 
of converting, transforming and control- 
ling apparatus, all manufactured by the 
Westinghouse interests. 

The new unit is exceptionally compact. 
Over all, the turbine measures twenty-four 
and one-half feet in length, fifteen feet 
in width and twelve and one-quarter feet 
in height, above the floor level. This is 
equivalent to 3.8 — brake-horse-power 
(rated) per square foot occupied, or five 
and two-thirds brake-horse-power maxi- 
mum, Conversely, the turbine requires 
0.026 square foot per rated brake-horsc- 
power, or 0.018 square foot per maximum 
brake-horse-power. The combined unit 
measures approximately forty-eight and 
one-half feet in length, equivalent to 0.075 
square feet per kilowatt rated, or 0.019 
square feet per kilowatt maximum. 

The turbine equipment is designed for a 
a steam pressure of 175 pounds at the 
throttle, 100 degrees superheat and twen- 
ty-eight-inch vacuum. Under these oper- 
ating conditions assumed, the generators 
are capable of sustaining their full rated 
load continuously with a temperature rise 
of thirty-five degrees centigrade, with 
power-factor ranging from ninety to 100 
per cent. In the event of loss of vacuum. 
accidental or otherwise, the turbines will 
automatically “go to high pressure” carry- 
ing their full-rated load without the as- 
sistance of a condenser. This feature will 
be obtained through the use of a secondary 
admission valve of construction similar to 
the primary valve and operated by the 
governor in such a manner as automatic- 
ally to come into operation when the over- 
load upon the machine reaches a certain 
point. The action of this valve is to raise 
the pressures in the various stages and 
thus increase the capacity of the machine. 

In the construction of the generator the 
standard rotating-field design will be em- 
ployed with frame entirely enclosed so 
as to facilitate forced ventilation, and in- 
cidentally obviate the noise emanating 
from high-speed turbines. Current may 
be delivered at 6,600 or 11,000 volts, ac- 


ELECTRICAL REVIEW 


cording to the method of connecting the 
windings. 

A good feature of the horizontal-type 
turbine is the excellent disposition which 
may be made of the condensing apparatus. 
In spite of the compactness of these large 
units, the surface condenser will be lo- 
cated, as usual, directly beneath in the 
power-house basement, together with all 
of the condensing auxiliarics, thus giving 
a clear engine room floor. 

This new power equipment will be 
eventually installed in the new Kent 
avenue station, Brooklyn, where several 
large turbine units have been in operation 
for some time. 

—___<@—-<—___—__ 
Self-Contained Belted 
Alternators. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., has recently developed a line 
of small sixty-cycle belted alternators 
known as type AB. These machines are 
self contained and are built for outputs 
ranging from fifty kilowatts at 1,200 
revolutions per minute to 150 kilowatts 


SELF-CONTAINED BELTED ALTERNATOR. 


at 900 revolutions per minute, two or 
three-phase. They can also be furnished 
for single-phase in outputs ranging from 
thirty-seven and one-half kilowatts at 
1,200 revolutions per minute to 110 kilo- 
watts at 900 revolutions per minute. As 
shown by the accompanying illustration, 
the bearings are supported in end hous- 
ings bolted to the stator yoke so that the 
whole machine is self contained and re- 
quires no base. The stator yoke rests on 
slide rails to which it is bolted. 

These machines are of the revolving- 
field type, the armature being stationary. 
The stator punchings are of selected steel 
carefully annealed. They are supported 
in a cast-iron yoke provided with numer- 
ous openings to allow free circulation of 
alr. 

All armature coils are form wound. As 
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the slots are open, the coils can be readily 
removed. The projecting stator yoke and 
end housings completely protect the ends 
of the coils where they project beyond the 
laminated core. 

The field poles are built up of stec! 
laminations riveted between end heads and 
dove-tailed and keyed to a spider or hub. 
The field coils are wound with square 
wire, which makes a very compact and 
durable winding. Exciting current is 
supplied to the field through cast-bronze 
collector rings mounted on the shaft be- 
tween the field and the outboard bearing. 
The bearing housing has three arms, as 
shown in the illustration, thus leaving the 
space around the collector rings and 
brushes easily accessible. Each ring is 
provided with two brushes. The machine 
illustrated has the shaft extended to re- 
ceive a puħey for driving a belted exciter. 
They can, however, be furnished without 
extended shaft. The bearings are of the 
ring-oiling, self-aligning type and are of 
liberal dimensions. Both bearings are of 
the same size. 

The manufacturers state that the elec- 
trical performance of these alternators is 
good, as the fields have sufficient margin 
for handling inductive loads, the effi- . 
ciency is high and the rating conservative. 

a EET 


Compania Minera Borda Anti- 
gua y Anexas, South Amer- 
ica, purchases Electric 
Machinery. 

The Compania Minera Borda Antigua 

v Anexas, South America, whose mines 

are located close to the Dos Estrellas 


. mines, near Tlalpujahua, has recently 


placed an order with G. & O. Braniff & 
Company for an electrical installation for 
its mines. The motors, transformers, ete.. 
will come from the works of the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa., and the pumps from 
the Byron Jackson Machine Works, of 
Oakland, Cal. , 

There is already on the ground, beinz 
erected, a 250-horse-power Lidgerwood 
Manufacturing Company steam hoist, pur- 
chased before electric power entered the 
camp. The Westinghouse company will 
attach to this hoist one of its standard 
150-horse-power alternating-current hoist 
motors, the only necessary change in the 
hoist being the adding of gear and pinion 
to adapt the drive. 

In the way of pumping outfits there will 
be provided four horizontal centrifugal 
pumps, direct-coupled to alternating-cur- 
rent motors; also two motors for driv- 
ing a blower. for, ventilating) the (mines. 
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Direct-Acting Time-Limit 
Circuit-Breaker. 


„The Cutter Company, of Philadelphia, 
has for some years been working upon a 
form of cireuit-breaker which would have 
a direct-acting time-limit feature. This 
is now ready for the market. 

‘The “Dal-Ite” feature, as the new time- 
limit attachment is called, is in reality a 
start-delaying device—that is, the initial 


Fie. 1.—StnGLE-PoLE OVERLOAD CrrRculirT- 
BREAKER FOR SMALL FEEDERS. 


motion of the tripping plunger or arma- 
ture of the circuit-breaker is delayed so 
that in case of a momentary and not too 
heavy or dangerous overload, this part 
of the circuit-breaker will not immediately 
be brought into play, but will remain inert. 
When, however, the overload has been 
maintained for a dangerous period of 
time, or in the event of a short-circuit, 
the action of the plunger or armature is 
practically instantaneous. It is this de- 
layed start, combined with complete free- 
dom from restraint throughout the entire 
movement of the tripping armature, which 
constitutes one of the essential features of 
the “Dal-Ite” as compared with other 
forms of time-limit apparatus. 

As this time-limit feature ‘is directly 
connected to the tripping plunger or 
armature and forms a part of it, it is a 
direct-acting device which limits the dura- 
tion of the overload on a well-established 
“I-T-E” principle. It is from this that 
(he coined name is taken, meaning direct- 
a ting limit inverse time element. This 
direct action upon the plunger or arma- 
ture is another feature which distinguishes 
this eireuit-breaker from other time-limit 
devices. 


ELECTRICAL REVIEW 


The maker states that the “Dal-Ite” 
circuit-breaker has already demonstrated 
its reliability, not only in the many tests 
to which it has been subjected in the 
laboratory, but also in commercial use. 

By referring to the illustrations it will 
he seen that the point of departure from 
the standard I-T-E circuit-breaker is 
found in the little cylindrical attachment 
placed immediately below the housing. 

The cylindrical vessel above referred to 
contains a seat for a circular disc which 
is suspended from the armature cooperat- 
ing with the restraining latch. The en- 
gaging faces of the disc and its seat are 
accurately surfaced, and the dise is sup- 
ported in such a manner that it may per- 
fectly align itself with its seat. The dise 
when seated is surrounded with a shallow 
bath of specially prepared oil, serving to 
exclude air from between the engaging 
faces, which are thus separated only by a 
thin film of oil. The intimate engage- 
ment of the dise with its seat causes an 
additional restraint upon the armature 
proportional to the total pressure of the 
atmosphere upon the upper surface of the 
disc. 

In the event of overload, the pull of the 
armature communicated to the dise causes 
a gradual extension of the oil film, until, 


Fig. ?.—OVERLOAD CIRCUIT-BREAKER FOR 
Motor PROTECTION. 


if the overload be sufficiently long con- 
tinued, the film is finally ruptured, the 
disc is suddenly released and the arma- 
ture, which now moves forward without 
restraint, causes the opening of the cir- 
cuit-breaker in the usual manner. While 
the force necessary to rupture the oil film 
is very considerable, the movement re- 
quired is almost microscopic, a fact which 
contributes greatly to the accurate work- 
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ing of the device. To separate the disc 
from its seat a certain definite amount of 
work must be done, the stronger the pull 
communicated by the armature to the disc 
the more quickly this work will be ac- 
complished, and the more promptly the 
circuit-breaker will be opened. The time 
element is, therefore, inversely propor- 
tional to the pull of the overload magnet, 
which in turn is proportional to the square 


Fie. 3.—Crircurt-BREAKER WITH ADJUSTABLE 
Time-Limit FEATURE. 


of the current. As a result of these con- 
ditions the time required to cause the 
opening is nearly inversely proportional 
to the square of the overload current or 
directly proportional to its heating effect. 

The “Dal-Ite” feature can be supplied 
in connection with single-pole, double and 


‘triple-pole overload circuit-breakers; for 


overload and no-voltage, and for over!o:d 
and reverse-current circuit-breakers. It 
is equally adapted for alternating-current 
and direct-current work. 

In the types of circuit-breakers intended 
for motor protection, the new feature is 
not susceptible of adjustment; for the 
larger and more important forms of brek- 
er the period of retardation is adjustib'e 
from zero to maximum. 

Several types of the new circuit-breaker 
are shown in the accompanying illustra- 
tions. Fig. 1 shows a single-pole overload 
circuit-breaker adapted for the protection 
of small feeders and lighting circuits. 

In Fig. 2 is shown an overload circuit- 
breaker especially designed for motor pro- 
tection. 

The approved form of circuit-breaher 
for generator protection has overload and 
reverse current, with the time-limit feature 
subject to adjustment, as shown in Fig. 3. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


TELEPHONE COMPANY TO INCREASE CAPITAL STOCK— 
The Cincinnati & Suburban Bell Telephone Company, Cincinnati, 
Ohio, has decided to increase its capital stock from $5,000,000 to 
$8,000,000. The shareholders will be asked to approve the proposi- 
tion at the annual meeting to be held February 20. It is proposed 
to issue $500,000 of the new stock on March 1 to shareholders at par. 


PROPOSED ELECTRIC LINE FROM CHICAGO TO DENVER— 
The Chicago & Southwestern Electric Railway Company has been 
chartered at Guthrie, Okla., with $250,000,000 capital stock, to build 
an electric line from Chicago to Denver, Col. The total length of 
the line is 2,500 miles, the total cost to be $200,000,000. B. M. Dunn 
and Louis F. Rabe, of Chicago, are the main incorporators. The 
Central Construction Company, of Chicago and Guthrie, has been 
chartered with $500,000 capital to build the proposed line. 


NEW PLANT FOR UTAH LIGHT AND RAILWAY COMPANY 
—The Utah Light and Railway Company will construct a 25,000- 
horse-power plant on the Jordan river, Utah, work to commence at 
once. At the present time the company draws its power from four 
different plants—one near Provo, another at Gar-and and another 
near the mouth of the Big Cottonwood canyon. The fourth and 
largest is the plant near the Jordan, which at present occupies the 
site of the proposed structure, and which has a capacity of 6,000 
or 7,000 horse-power. The maintenance of these different plants is 
expensive and the service unsatisfactory. The new plant is de- 
signed to do away with these drawbacks. 


DUTY ON NIAGARA CURRENT—The Canadian government has 
decided to impose an export duty on electrical energy from Niagara 
Falls with the object of obtaining for Canadian consumers at reason- 
able rates al] power which they require. It will be provided that 
a company which complies with the regulations which the govern- 


ment will lay down may be relieved from the payment of export — 


duty. At Niagara Falls, it is alleged, United States capitalists have 
perfected plans for meeting the demand for electrical energy at 
points south of the international boundary line, regardless of the 
wants of the Canadian consumers. The Dominion government will 
insist upon the Canadian market getting all that it needs; other- 
wise, the export duty will be made effective. The duty will be fixed 
by the House of Commons and will probably be $10 a horse-power. 


LIGHT AND POWER MERGER—The merger of the Western 
Gas and Electric Company and the Western Power Company, an 
eastern corporation operating in counties of northern California, 
takes in, it is said, the property of the Pacific Gas and Electric Com- 
pany, which includes a combination of the Independent, the Cali- 
fornia Gas and Electric Company and other corporations furnish- 
ing gas, heat and power in San Francisco which had been absorbed 
by the original gas company. The California Gas and Electric 
Company was controlled by John Martin and Eugene De Sabla. 
It supplied light and power to several towns and cities in northern 
and central California, including Sacramento, Oakland and San 
Francisco. In San Francisco power was furnished to the United 
railroads and other large consumers. The Great Western Power 
Company has issued bonds valued at $25,000,000 in New York for 
the purpose, it is said, of financing the proposed merger. 

NEW MASSACHUSETTS ELECTRIC ROAD—The directors of 
the Boston & Providence Interurban Electric Railroad have filed with 
the Massachusetts board of railroad commissioners a petition for a 
certificate that public necessity and convenience require the construc- 
tion of an electric railroad from Forest Hills to the city of Providence, 
R. I. The plan of the proposed road, which is filed with the peti- 
tion, shows that it is the intention of the directors practically to 
parallel the tracks of the New York, New Haven & Hartford Rail- 
road, going through the towns of Hyde Park, Dedham, Westwood, 
Canton, Sharon, Foxboro, Mansfield, Attleboro and Seekonk, a 
distance of thirty-one and one-quarter miles in Massachusetts. The 


directors of the company are: James L. Richards, H. Heustis, of 
Newton; Frederick S. Pratt, Russell Robb and Frederic E. Snow. 
The capital stock is said to be $5,000,000, and the estimated cost of 
the road is $4,730,819.75. 


MEXICAN ELECTRICAL NOTES—tThe street-railway system 
in San Luis Potosi has been sold to Jose Dominguez for $250,000. 
Mr. Dominguez will extend the system and will convert it from 
mule to electric traction. It is reported that he will expend several 
hundred thousand doilars in making these improvements. E. C. 
Breton, president of the Tampico street-railway system, is preparing 
to convert the mule car lines into electric transit and to extend 
the system to the beach, six miles distant. He is also negotiating 
for the purchase of the electric light plant at Tampico. A company 
of Mexican capitalists has been formed for the purpose of construct- 
ing a system of electric railways in Parral. Rodolfo Valies is 
president of the company, which has a capital stock of $110,000. 
The proposed system will traverse all of the principal streets. The 
contract for its construction will be let as soon as the surveys are 
finished. J. C. Dillert, of San Francisco, has been investigating 
the situation at Mazatlan with the view of constructing a system of 
electric street railways. It is reported that E. H. Harriman interests 
are back of the project. It is planned to have the new system fin- 
ished and ready for operation by the time the extension of the 
Southern Pacific Railroad is completed to Mazatlan. 


PERSONAL MENTION. 


MR. FRANK CALLAHAN, superintendent of the Citizens’ Elec- 
tric Illuminating Company, Pittston, Pa., has resigned. 


MR. PAUL A. WHITE has resigned as manager of the Bell 
Telephone Company's office at Ithaca, N. Y., to engage in a private 
enterprise. | 


MR. D. L. PRENDERGAST has been appointed secretary of the 
Boston Elevated Railway Company pro tem in place of John T. 
Burnett, resigned. 


MR. C. S. VAN DYKE, who for some time has been assistant 
to the general manager of the Schenectady Illuminating Company, 
Schenectady, N. Y., has been made superintendent of the company. 


MR. C. C. LEWIS, manager of the Bell Telephone Company's 
exchange at Delaware, Ohio, has resigned. He is succeeded by 
Mr. J. L. House, who has been in the company’s service at Fremont, 
Ohio. 


MR. R. H. GAMWELL, for the past two years general manager 
of the property of the Greensboro (N. C.) Electric Company, has 
tendered his resignation. Mr. Gamwell will be succeeded by Mr. 
Ernest Gonzenbach. 


MR. W. D. HARRIS, traffic manager of the Indiana, Columbus & 
Eastern Traction Company at Newark, Ohio, has been chosen pas- 
senger traffic manager of the Everett-Moore syndicate, with head- 
quarters at Akron, Ohio. e 


MR. S. B. VAN NESS, of Rochester, N. Y., has been appointed 
assistant general manager of the Rochester & Southern Construc- 
tion Company, organized to construct a trolley line from Rochester 
to Elmira for the Rochester-Corning-Eimira Traction Company. 


MR. W. P. READ, who has been superintendent of railway 
service for the Utah Light and Railway Company, Salt Lake City, 
Utah, for: the past seventeen years, has resigned. His work will 
hereafter be carried on by Mr. F. L. Morse, assistant to the president 
of the company. 


MR. E. L. BROOME has resigned his position as steam engineer 
of the New York Central & Hudson River Railroad Company to 
join the forces of the Stone & Webster Engineering Corporation, of 
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Boston, Mass. Mr. Broome will be succeeded by W. C. Miller, Jr., 
formerly assistant steam engineer. 


MR. B. J. WALLINGFORD, who for more than twelve years has 
been superintendent of the Electric Appliance Company, has resigned 
to take charge of northern Illinois sales for the Ajax Line Material 
Company. Mr. Wallingford was presented by his associates in the 
Electric Appliance Company with a handsome gold watch and chain 
as a mark of their esteem. 


MR. JOHN E. SEWELL, general manager of the Connecticut 
Railway and Lighting Company's system for twelve years, and 
general manager pro tem of the Consolidated Railway Company 
since it took over the Connecticut Railway and Lighting Company, 


announces that his services with the Consolidated will terminate — 


on February 1. Mr. Sewell will retire to private life. 


MR. H. P. WATSON, manager of the Mobile (Ala.) exchange of 
the Southern Bell Telephone and Telegraph Company, has been 
promoted to be special agent to Superintendent F. L. Woodruff 
at Montgomery. Mr. Watson has been manager of the Mobile 
exchange for the past twenty years and has made a remarkable 
record of success. Mr. J. D. Anderson, assistant superintendent at 
Montgomery, will succeed Mr. Watson as manager at Mobile. 


MR. H. J. LAMBORN has been appointed superintendent of 
power and plant in the Yale & Towne works, to succeed Mr. F. A. 
Waldron, who resigned about a year ago. Mr. Lamborn was born 
in Philadelphia in 1873, and graduated first from the Philadelphia 
High School and later from the Towne Scientific School of the 
University of Pennsylvania in the course of mechanical engineering. 
For three years he was associated with Mr. John C. Trautwine, Jr., 
in editorial work for the “Civil Engineer’s Pocketbook”; then for 
four years connected with the engineering department of the United 
States Army on harbor and fortification work near Philadelphia, and 
then for a year with the Hyatt Roller Bearing Company as me- 
chanical] engineer. Since 1902 he has held the position of mechanical 
and electrical engineer and superintendent of the magnetic separat- 
ing plants of Witherbee, Sherman & Company, at Mineville, N. Y. 
(on Lake Champlain). Mr. S. E. Dauchy, who has been acting 
superintendent of power and plant during the past year, and for 
several years has held the position of assistant superintendent, will 
continue in the latter capacity under Mr. Lamborn. 


NEW MANUFACTURING COMPANIES. 


ALBIA, IOWA—The Acme Telephone and Manufacturing Com- 
pany has been incorporated with $25,000 capital. 


RENO, NEV.—The Hudson Electric Company has filed articles 
of incorporation, with principal place of business at Reno. The 
company ig capitalized at $5,000, with J. E. Davis, M. E. Davis 
and John F. Brown as incorporators, and will deal in electricai 
supplies. 


CHARLESTON, S. C.—The Charleston Electrical Supply Com- 
pany has been organized with the following officers: president, H. 
M. Franks; vice-president, D. S.' Lewis; secretary and treasurer, 
Robert Riggs; directors: Henry F. Welch, B. F. McLeod, Frank 
Cooper, D. G. Dwight, A. Meyers, D. S. Lewis and H. M. Franks. 


DOVER, DEL.—The Electrical Securities and Construction Com- 
pany, of New York city, has filed incorporatlon papers at Dover 
with a capital stock of $1,000,000. The company is to manufacture, 
sell and deal in electrical appliances of all kinds. The incorporators 
are Charles J. Peabody, Brooklyn, N. Y.; Arthur E. Goddard, New 
York city; Harry W. Davis, Wilmington, Del. 


ELECTRICAL SECURITIES. 


Although there was a severe break in the stock market on 
Friday of last week, it is not thought that a speculative crisis is 
impending. Indeed, it is held that the extensive liquidation of 
securities has had a beneficial effect on the money market. Many 
severe declines were made, ranging from five to ten per cent, but 
these low prices, it is hoped, will influence foreign buyers. Some 
disappointment was felt, due to the fact that there was no increased 
dividend on Amalgamated Copper. Figures for the country’s for- 
eign trade in 1906 were made public, these being the largest for 
both exports and imports for any similar period. 
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ELECTRICAL SECURITIES FOR WEEK ENDING JANUARY 19. 


New York: Closing. 
Allis-Chalmers common ............cceeeeee0. 14%, 
Allis-Chalmers preferred .............2c0008 377% 
Brooklyn Rapid Transit ..............0.2006 TT 
Consolidated Gas .......essssossssossesseoo 1343; 
General Electric ........sosesessesessnseooo 157 
Interborough-Metropolitan common ........ 351% 
Interborough-Metropolitan preferred ........ 72 
Kings County Electric ..........cccccccce -- 140 
Mackay Companies (Postal Telegraph and 

Cables) common :..< ics ous sees fo sas 71 
Mackay Companies (Postal Telegraph and 

Cables) preferred ...........ccccccccces 69% 
Manhattan Elevated .........cc cc ccc cccccce 142% 
Metropolitan Street Railway .............0. 105% 
New York & New Jersey Telephone.......... 110 
Western Union @ i430 tcG ese 26 ease oeeewe es 835g 
Westinghouse Manufacturing Company ..... 150% 


It is understood that the entire amount of preferred shares of 
$50,000,000 of the Mackay companies has been issued. No further 
issue can be made without a vote of the shareholders. In the annual 
report of the Mackay companies as of February 15, 1906, the out- 
standing preferred shares were $40,645,600. There has therefore 
been issued since that time $9,354,400 of the preferred shares, which 
have been issued in exchange for telephone and telegraph stocks 
yielding as much as, or more dividends than, those on the preferred 
shares thus issued. 


Boston: Closing. 
American Telephone and Telegraph......... 128 \, 
Edison Electric Illuminating ............... 228 
Massachusetts Electric ......... ccc cece cece 68 
New England Telephone ..........ccceccece 121 


Western Teiephone and Telegraph preferred. 80 


Directors of the Western Telephone and Telegraph Company 
have declared the regular semi-annual dividend of $2.50 per share 
on the preferred stock, payable February 1 to stockholders of record 
January 19. The books closed January 21 and will reopen Janu- 
ary 31. 


The instrument output of the American Telephone and Telegraph 
Company for the month ended December 31, 1906, is as follows: 
gross output, 163,260; returned, 71,483; leaving net of 91,777. For 
the twelve months of 1906 the net output was 1,409,578. The total 
outstanding is 7,107,836. 


Philadelphia: Closing. 
Electric Company of America............... 10% 
Electric Storage Battery common........... 65 
Electric Storage Battery preferred.......... 65 
Philadelphia Electric ........... cc ccc cece 1% 
Philadelphia Rapid Transit ................ 2014 
United Gas Improvement ............cccec08 92% 


The Philadelphia Rapid Transit subsidiary lines at their annual 
meetings reelected old directors and officers. 


Chicago: Closing. 
Chicago Telephone ...........cc cece ccccvee 115% 
Chicago Edison Light.............. ccc eeees 148 
Metropolitan Elevated preferred............. 71 
National Carbon common .......... rer ee 8414 
National Carbon preferred ..............00. 117 
Union Traction COMMON........c.ccecescces — 
Union Traction preferred........ssssssssess — 


It is planned that a board of control of five Chicago citizens 
act as trustees for the stock of the Chicago Railway Company until 
Union Traction internecine troubles are settled and courts distribute 
the assets. Four members have been named: A. C. Bartlett, Chaun- 
cey Keep, Charles H. Hulbert and A. A. Sprague. 

Chicago Telephone closed the year with 170,883 telephones in 
service, as compared with 143,223 at the end of 1905, 36,414 in 1900 
and 13,869 in 1895. 

The four local elevated companies last year carried 181,956,282 
passengers, an increase of 8,297,997, or 6.28 per cent over 1905. 
Metropolitan gained 4,402,979, or more than half the total increase. 
South Side has been losing since the Chicago City Railway has 
improved its surface accommodations. 
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ELECTRIC RAILWAYS. 


CAMDEN, MICH.—The town board has granted a thirty-year 
railway franchise to L. B. Shannon. 


ASSUMPTION, ILL.—The Springfield & Southeastern Traction 
Company has been granted a franchise by the village board. 


CLEVELAND, OHIO—The Lake Shore Electric Railway Com- 
pany shortly will sell $500,000 six per cent collateral trust gold 
notes. 


ALBANY, N. Y.—The United Traction Company has planned to 
double track its new subsidiary line, the Hudson Valley Railway, 
and make many other improvements to it. 


LANSING, MICH.—George Mindeman, of Kansas City, is said to 
be promoting an electric railway to connect Lansing, Charlotte, 
Albion and Toledo. An old survey between Charlotte and Albion 
would be used.. 


DOYLESTOWN, PA.—The Bristol-Trenton-Philadelphia Trolley 
Company has passed into the hands of the United Power and Trans- 
portation Company of Trenton, the same road that controls the 
Trenton Railway. 


BOSTON, MASS.—The Gardner, Westminster & Fitchburg Street 
Railway has petitioned the railroad commissioners to issue $35,000 
twenty-year five per cent bonds, the proceeds to be used to retire 
the floating debt. 


CHEMUNG, N. Y.—A permit, giving the Elmira, Corning & 
Waverly Trolley Company the right to continue its line through the 
towns of Chemung and Ashland, has been-issued by the state engi- 
neering department. 


ROCKPORT, IND.—The same syndicate that is building the 
electric line from Rockport to Evansville will build one from Rock- 
port to New Albany via Grandview, Troy, Tell City and Cannelton. 
Work will commence in the spring. 


TAYLORVILLE, ILL.—The St. Louis, Decatur & Champaign 
Traction Company has decided to construct a line from Decatur to 
Litchfield through Taylorville. Another interurban road is being 
built from Pana to Springfield through Taylorville.. 


LANSDOWNE, PA.—A charter has been granted by Governor 
Pennypacker for the extension of the Philadelphia Rapid Transit 
Company’s trolley line from Darby to Sixtieth and Market streets, 
Philadelphia, going through Lansdowne and Cardington. 


TOLEDO, OHIO—The Toledo & Chicago Interurban Railway 
Company, through its attorney, F. L. Welshmeier, has filed cor- 
demnation proceedings for all of the right of way adjoining the 
Lake Shore Railway, on the south between Waterloo and Butler. 


FAIRFIELD, IOWA—It is reported that the Iowa & Missouri 
Traction and Power Company will let contracts at once for the 
construction of its lines from Fairfield to Memphis, Mo., about 
fifty-two miles. Harrison Blacklege, Keosauqua, Iowa, is president 
of the company. 


ROCKVILLE, €T.—C. W. Blakeslee & Son, of New Haven, who 
have the contract for building the Stafford and Rockville electric 
road from Stafford Springs to Crystal Lake, have taken the con- 
tract to build the remainder of the road from Crystal Lake to 
Rockville for the Consolidated Railway Company. 


ROME, GA.—Directors of the Rome Railway and Light Com- 
pany have authorized the issue of $500,000 five per cent bonds, 
maturing in thirty years, to be sold at par. Three hundred thousand 
dollars of the funds will be used to retire the bonds of the City 
Electric Railway, whose properties the present company took over, 
and $200,000 is to be devoted to improvement of equipment. 


LONG BEACH, L. I.—In connection with the development of 
this seashore resort by a syndicate, the Seashore Municipal Railroad 
. Company, a corporation of which Roland B. Lamb is general man- 
ager, proposes to run a trolley from Hempstead to Rockville Centre, 
thence to East Rockaway and through Ocean Side to Long Beach. 


STOCKTON, CAL.—An attempt will be made to raise a bonus 
of $20,000 in Stockton and vicinity to build an electric road from 
Byron to this city. Local capitalists have promised to subscribe 
liberally. If the bonus can be raised the proposition of financing 
the road will be taken up by the Central California Traction Com- 
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pany, which owns the new street-car lines in Stockton and is con- 
nected with the American River Electric Company. 


NORRISTOWN, PA.—The charter for the Lederachville & Penns- 
burg Electric Railway Company has been filed. This company will 
operate a trolley line from Lederachville through the township of 
Marlborough to Pennsburg. The capital stock of the company is 
$100,000. George Hoeger, of Norristown, is president, and the 
directors are William S. Lambert, Reading; William C. Riffert, 
Dauphin; Michael A. Kelley, West Pittston, and John F. Lederach, 
Lederachville. 


SEATTLE, WASH.—In the granting of a franchise by the 


Puyallup city council to the Puget Sound Electric Railway the first 


step was taken for the construction of an electric third-rail system, 
connecting the towns of Orting, Sumner and Puyallup with Seattle 
and Tacoma. Jacob Furth, of Stone & Webster, announced that the 
line would be built as soon as the material can be obtained and 
the final details completed. The right of way has been acquired 
and the survey made. _ 


CHESAW, WASH.—The county commissioners have granted a 
franchise to the Okanogan Electric Railway to construct its line 
from Nighthawk to the Columbia valley through Okanogan county. 
A. M. Dewey, the leading spirit in the new organization, announces 
that construction work will commence at once and that within 
eighteen months electric cars will be in operation. The route 
mapped out will take the road through the Pogue flat fruit country, 
which is being watered by the Okanogan project. 


WINNIPEG, MANITOBA—Notice is given that an application 
will be made to the legislative assembly at its next session for an 
act to incorporate a company under the name of the Suburban 
Electric Railway Company, with power to construct, equip, maintain 
and operate a line or lines of railway with steam, electric, gasolene 
or other kind of motive power, for the conveyance of passengers 
and freight from Winnipeg westerly and northerly to a point at 
or near the shore of Lake Manitoba, in the province of Manitoba. 


COLORADO SPRINGS, COL.—W. C. Doterer and Wesley Comp- 
ton, representing eastern capitalists, have been granted twenty- © 
five-year franchise rights for an electric line on the streets of Mani- 
tou. The company plans to construct its line to Crystal Park, nine 
miles, along the abandoned roadbed of a steam line projected twenty 
years ago, to the summit of Pike’s Peak. The total investment will 
reach $250,000. Crystal Park, the property of the John Hay estate, 
is a popular summer resort, and the route is one of scenic grandeur. 


WASHINGTON, D. C.—It is understood that plans are on foot 
for the construction of a double-track electric railroad from Wash- 
ington, D. C., to Accotink, Va., passing through Alexandria and 
touching Mount Vernon and Pohick. It is said that E. H. Harri- 
man and William Nelson Cromwell are connected with the interests 
back of the project, and that the route from Washington, after leav- 
ing the new highway bridge, hag been mapped out, and efforts to 
secure the necessary right of way will be put forth in the near 
future. 


MANCHESTER, N. H.—With the formal opening of the line 
of the new Goffs Falls, Litchfield & Hudson Electric Railroad, the 
last gap in the trolley connections between Boston and Concord, 
N. H., is filled. The trip will require between five and six hours, 
and will be one of the most picturesque electric-car rides in New 
England, following the banks of the Merrimac river most of the 
way between Lowell and Concord. The Goffs Falls, Litchfield & 
Hudson road establishes the first trolley connection between Man- 
chester and Nashua, the two principal manufacturing cities of New 
Hampshire. 


PITTSBURG, PA.—Applications for charters to construct a sys- 
tem of ten elevated street-railway lines in Pittsburg were refused 
at Harrisburg by the state board of elevated and underground 
railways. The applicant for the charters was a corporation organ- 
ized by Attorney George M. Hosack. The state board, in rejecting 
the applications, gives as its reasons that there is now pending and 
undetermined before the city councils of Pittsburg an application 
for an underground system of railways covering all or many of the 
same streets. The board states that the applications of the Hosack 
syndicate are dismissed without prejudice, which signifies that the 
applications can be renewed at any time and again considered by 
the board. 


January 26, 1907 


ELECTRIC LIGHTING. 
MAGNOLIA, MISS.—The mayor and board of aldermen have 
contracted with the Magnolia Electric Light Company to furnish 
street lights during 1907. 


ATLANTA, GA.—The city council of Americus failed to grant 
either of the two petitions for electric lighting and street railway 
franchises asked for by local companies. 


MT. CLEMENS, MICH.—The contract for the city’s incandescent 
lighting at a price of six and three-fourth cents has been signed 
with the St. Clair Edison Company, which will consolidate with 
the local company February 1. 


CRESTON, 1OWA—The stockholders of the Creston Mutual Elec- 
tric Light, Heat and Power Company have elected the following 
officers: president, J. C. Sullivan; vice-president, C. S. Rice; secre- 
tary, W. H. Brady; treasurer, E. A. Aldrich. 


HIGH POINT, N. C.—This city has abandoned for the present, 
at least, the project of municipal ownership of its electric light 
plant, and has entered into an agreement with O. N. Richardson 
for another term to furnish power for the said plant. 


EASTHAMPTON, MASS.—The Easthampton Electric Company 
has filed with the selectmen a petition asking that there be granted 
to it locations for poles and wires in the streets of this town for 
the purpose of enabling it to furnish electricity for heat, light and 
power. 


JAMESTOWN, N. Y.—At a special meeting of the trustees of the 
village of Lakewood, Edward P. Bailey and Charles D. Cole, of the 
Jamestown Electric Company, were granted a franchise for the 
erection and installation of an electric light and power plant in 
the village of Lakewood. 


LOS ANGELES, CAL.—The Edison Electric Company announces 
a reduction in rates for light and power service. The maximum 
rate for lighting is reduced from eleven cents to ten cents per 
kilowatt-hour, and the maximum rate for power is reduced from 
ten cents to nine and one-half cents per kilowatt-hour. 


HARRISBURG, PA.—The application of the Harwood Electric 
Transmission Company, of Philadelphia, with a capital of $5,000, 
for a perpetual charter to operate in Columbia, Luzerne, Schuylkill, 
Carbon, Berks, Northumberland and Lehigh counties, has been re- 
fused by Governor Pennypacker. No reason is assigned by the 
governor for refusing the application. 


DANBURY, CT.—The Danbury & Bethel Electric Light and Gas 
Company will remodel its present plant completely and install 400 
kilowatts in additional machinery. The improvements include a 
complete steam plant building and a coal storage plant. W. S. 
Barstow & Company, of New York and Portland, Ore., will do 
the engineering and supervise the work of installation. 


CHICO, CAL.—The Chico Gas and Electric Company during the 
next two months will completely overhaul its power and lighting 
service in this city, and rewire the city, plans to this end having 
been perfected by the officials of the company. Important changes 
will be made. The street lighting system will be changed from 
the series to the multiple and additional transformers installed. 


GUTHRIE, OKLA.—The Shawnee Lighting Company, of which 
D. T. Flynn, of Oklahoma City, is president, has sold its electric 
plant and power system at Shawnee to the Shawnee Gas and Elec- 
tric Company, of which Sinclair Mainland, of Chicago, is president. 
The deal carries with it the contracts for furnishing power to the 
interurban and city lines, and also the Shawnee lighting contract. 


MILWAUKEE, WIS.—The council committee on street lights 
has adopted a resolution to allow the Milwaukee Electric Railway 
and Light Company $65 a year per arc light on bills unpaid since 
December, 1905. The recommendation carfies the clause that this 
sum be paid until the municipal light plant is completed. The 
same committee on a former occasion recommended that $78 be 
paid, but no action was taken by the council. 


LOUISVILLE, KY.—At the annual meeting of the Kentucky 
Electric Company the board of directors and officers of the company 
elected when the company was organized recently were reelected as 
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follows: Donald McDonald, president; Bryan H. Allen, secretary; 
directors, Lawrence Jones, Saunders Jones, Louis Seelbach, C. J. 
Kirwin, W. P. Semple, Daniel E. Doherty, Charles J. Doherty, 
Jchn Starks, Matt O'Doherty, Donald McDonald and Baylor Hick- 
man. 


CAMBRIDGE, MD.—The stockholders of the Dorchester Electric 
Light and Power Company have elected directors to serve for the 
coming year as follows: D. H. LeCompte, John G. Mills, Geo. W. 
Woolford, Dr. B. W. Goldsborough, S. Lehman, A. J. Dunn and 
James C. Leonard. The incorporators of the company secured a 
charter from the Maryland legislature of 1900, and claim the right 
under the same to erect poles and string wires through the streets 
of Cambridge. 


GARDEN CITY, KAN.—The Garden City electric light plant and 
Menke roller mill, both owned by D. R. Menke, and the Garden 
City telephone system, owned by E. L. Wirt, have been sold to 
Colorado Springs capitalists and one or two local capitalists. A 
new company will be organized with a capital of $150,000. The 
plan of the new company is to increase the size of the light plant. 
and telephone system and give Garden City better service than has 
been possible heretofore. £ 


LANCASTER, PA.—At a meeting of the stockholders of the 
Strasburg Light, Heat and Power Company a temporary organiza- 
tion was effected as follows: secretary and treasurer, L. J. Bair; 
directors, W. K. Bender, H. S. Hunsecker, I. Haines Dickinson, B. 
F. Brown and L. J. Bair. The capital stock was fixed at $50,000, 
and a committee was appointed to make application for a charter. 
The company intends adding to its present plant at Edisonville 
the water power at Wheatland Mills and transmitting energy to 
Quarryville, New Providence and Refton. 


HOLYOKE, MASS.—Manager W. H. Snow, of the gas and elec- 
tric department, has filed his fourth annual report. The most 
important announcement is the reduction in price of the street 
arc lights from $80 to $60 per year, making a total reduction of 
$10,000 in the cost of these lights. According to the report the 
department has increased its business 8.3 per cent in the gas 
works and 35.6 per cent in the electric station. More than two 
miles of gas mains have been laid. A 1,000-kilowatt turbo-generator 
has been installed and three new boilers have been ordered. Twenty- 
one miles of wire and 237 meters have been added. 


NORWAY, MICH.—A. J. Lytle and associates have been grantei 
a franchise and lighting contract at Iron River, Mich. The name 
of the company will be the Menominee Range, Power and Develop- 
ment Company. The company also intends to light the following- 
named towns: Amasa, Spring Valley and Stambaugh, and to fur- 
nish current for the mines located at these places. The power 
will be secured for Hemlock rapids, located nine miles from 
the town of Iron River, on the Paint river. Three thousand horse- 
power will be developed. The company is capitalized at $200,000, 
and the cost of construction will be about $100,000. It intends 
later on to construct and operate an electric railroad. The parties 
interested are A. J. Lytle, of Norway, Mich., who will be genera! 
manager; Messrs. I. W. Byers, Fisher, Coe, Van Norman, Helgumo, 
of Iron River, Mich; M. Stapleton, E. A. Edmonds, of Rhinelander, 
Wis.; John Barnes, of Madison, Wis., and D. S. Pindell, of Sault 
Ste. Marie, Mich. 


RICHMOND, UTAH—The plant of the High Creek Electric Light 
and Power Company will be placed in operation about February 15, 
furnishing light and power to the following towns: Preston and 
Franklin, southern Idaho: Richmond, Smithfield, Lewiston and 
Trenton, northern Utah. The present installation will consist of 
two 200-kilowatt generators, directconnected to Victor wheels, under 
a head of 187 feet. The plant complete will cost about $85,000. 
It is the intention of the company to start work on a 3,000-horse- 
power hydroelectric plant on what is known as Blacksmith Fork 
river, in the south end of Cache Valley, this coming spring, which 
will give the company an output, all told, of about 4,000 horse-power. 
M. B. Gwinn is president of the High Creek Electric Light and 
Power Company; J. I. Shepard, secretary and general manager; 
A. K. Steunenberg, treasurer. T. E. Daniels, who for the past 
three years has been in the employ of the city of Logan, Utah, as 
chief electrical engineer, installing the city’s electric plant, will 
take a similar position with the High Creek company. 
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BUFFALO, N. Y.—A telephone company has been organized in 
Machias. Lines will be run to adjacent settlements with the central 
Office in Machias. 


LAUREL, MISS.—The Cumberland Telephone and Telegraph 
Company is installing new telephones at the rate prescribed by the 
state railroad commission in its order dated July 7 last—$1.65 in- 
stead of $2 per month for residence service. 


HOUGHTON, MICH.—A movement is on foot in Houghton look- 
ing toward the organization of an independent telephone company. 
It is understood that the movement has back of it some influential 
capitalists, local and Chicago, and that an automatic service wil! 
be installed. 


HONESDALE, PA.—The Wayne County Mutual Insurance Com- 
pany has elected the following board of directors for the ensuing 
year: president, S. R. Crane, of Sebeck; vice-president, E. F. Tif- 
fany, Pleasant Mount; treasurer, John H. Arms, Hawley; secretary. 
Perry A. Clarke, Honesdale. 


SOUR LAKE, TEX.—The Western Union Telegraph Company 
has a large créw of men in the vicinity of Sour Lake employed 
in stringing wire along the route of the Colorado Southern, New 
Orleans & Pacific Railway, which is the extension of the Beaumont, 
Sour Lake & Western Railway. 


HONESDALE, PA.—The Bell Telephone Company is building 
a line from Honesdale to Cherry Ridge. The local branch of the 
Consolidated Pennsylvania Company is rebuilding its line between 
Honesdate and Dyberry, after which it will construct a new line 
to Hoadleys and from there to Hawley. 


ERIE, PA.—The Mutual Telephone Company is building a sixty- 
foot addition to the local exchange on East Ninth street, and is 
doubling its equipment and facilities in order to keep pace with 
its business. A new board will be installed which will give the 
company a capacity of 10,000 instruments. 


PHILADELPHIA, PA.—The stockholders of the Keystone Tele- 
phone Company, at their annual meeting, elected the following 
directors: F. Wayland Ayer, Marcus Beebe, George Burnham, Jr., 
Nathan T. Folwell, Clarence L. Harper; James Collins Jones, 
George Kessler, Hercules Lippincott, Michael Murphy and Jacob E 
Ridgway. | 


OMAHA, NEB.—The Nebraska Telephone Company is now in- 
stalled in its new building in South Omaha. The big telephone 
poles will be removed from the streets in the business part of the 
city. Last year conduits were built throughout the business section 
and all business wires are now located under ground. The cost 
of the improvements in South Omaha was about $115,000. 


YORK, PA.—At the annual meeting of the York Telephone Com- 
pany the following board of directors for the ensuing year was 
unanimously elected: Hon. D. F. Lefean, Charles C. Frick, George 
B. Rudy, H. H. Weber, Harry S. Wiest, Dr. W. S. Eisenhart, John 
McCoy. The board of directors immediately after the stockholders’ 
meeting organized as follows: president, Charles C. Frick; vice- 
president, Hon. D. F. Lefean; secretary-treasurer, H. H. Weber: 
attorney, George S. Schmidt; general manager, George B. Rudy; 
finance committee, Charles C. Frick, Hon. D. F. Lefean, H. H. 
Weber. . 


SOUTH BEND, IND.—The South Bend Home Telephone Com- 
pany has about 5,000 telephones in St. Joseph county. Of this 
number 3,000 are located in South Bend and 500 of them are auto- 
matic. The South Bend list includes 900 telephones used for busi- 
ness and 2,100 for residence purposes. The Mishawaka list includes 
a total of 644, of which 175 are business and 469 are residence tele- 
phones. In addition fully 1,000 rural instruments connect with 
the exchange and are operated either through South Bend, Misha- 
waka, Granger, River Park or New Carlisle. The company also 
connects with an additional 1,000 independent telephones located 
at North Liberty, Walkerton, Osceola, Klondike, Lapaz, Teegarden 
and Wyatt. The company expects a large increase in business 
during the coming season and has made ample provisions for 
service with that end in view. It is arranging to increase the 
farmer business of the county by fully 1,000 telephones and the 
city list by 500 additional subscribers. 


ELECTRICAL REVIEW 


Vol. 50—No. 4 


NEW INCORPORATIONS. 


TATAMY, PA.—Tatamy Light, 
$5,000. 


ODEBOLT, 
$5,000. 


WALKER, IOWA—The Farmers’ Mutual Telephone Company. 
$10,000. 


ST. PAUL, MINN.—Western Power Company, St. Paul. $100,000. 
Incorporators: N. H. Clapp, A. E. Macartney, H' A. Abernathy. 


ALBANY, N. Y.—Oriskany Hydroelectric Company, 
$500,000. Directors: G. W. Sanborn, E. H. Risley, Utica; 
Terry, Waterville. 


SPRINGFIELD, 
Princeton. $25,000. 
Cairo A. Trimble. ° 


PIERRE, S. D.—Cascade Company, Cascade Springs. To operate 
a telephone system. $1,500. Incorporators: A. S. Beebe, Henry) 
Fruday, W. P. Hamelstrom and Fred Nunenberg. 


ALBANY, N. Y.—Frewsburg Electric Light and Power Company, 
of Frewsburg; to carry on operations in Frewsburg, Fentonville 
and Riverside in Chautauqua county. $3,000. Directors: William 
Rohn, C. J. C. Scholpp, Guy Stanley, Otis Moore and John V. Ehmen, 
all of Frewsburg. 


ALBANY, N. Y.—Utica-Southern Railway Company, of Utica: 
to operate a line twenty-six miles long in Oneida and Madison 
counties; $600,000; directors: W. M. E. West, of Hamilton; M. W. 
Terry, of Waterville, and F. R. Baxter, of Utica. The Philmont 
Lighting and Power Company, of Philmont, Columbia county: 
$20,000; directors: M. G. Thomas and W. E. Cainey, of Philmont; 
W. A. Cochiana, of Brooklyn. 


HARRISBURG, PA.—Selinsgrove & Freeburg Electric Street 
Railway Company; to build five miles of road in Snyder county: 
$30,000; president, E. H. Leader, Shamokin. Shenango Street Rail- 
way Company; to build two miles of road in Mercer county; $12,000; 
president, Edwin Repley, Sherman, N. Y. Jefferson & Wilson 
Street Railway Company; to build one and one-third miles of road 
in Allegheny county; $8,000; president, Hugh Miller, Dravosburg. 
Shannopin Electric Street Railway Company, to build six miles of 
road in Allegheny county; $72,000; president, S. J. Dugan, 
Coraopolis. Clodonia Street Railway Company; to build a line 
from Graffensburg to Gettysburg, a distance of thirteen miles; 
$120,000; president, M. C. Kennedy, Chambersburg. Coraopolis 
Street Railway Company; to build two miles of road in Robinson 
township, Allegheny county; $24,000; president, J. W. Arnas. 
Coraopolis. Big Valley Street Railway Company; to build twenty- 
seven miles of road, beginning at Mill Creek, Huntingdon county, 
and extending to Reedsville, Miffilln county; $162,000; president, 
R. W. Jacobs, Huntingdon. 


Heat and Power Company. 


IOWA—The Eden Mutual Telephone Company. 


Utica. 
M. J. 


ILL.—Princeton Light and Power Company, 
Incorporators: F. C. Duncan, H. E. Chubbuck, 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE OHIO ELECTRIC LIGHT ASSOCIA- 
TION—The proceedings of the Ohio Electric Light Association, 
including a complete report of the convention held at Put-in-Bay 
Island, Lake Erie, Ohio, August 21, 22 and 23, 1906, have been 
published in book form. In addition to the papers and discussion 
there are lists of the members of the association and of the attend- 
ants at the convention. 


MAPS OF THE NIAGARA POWER DISTRICTS—The Ontario 
Power Company, of Niagara Falls, Ontario, has issued a portfolio 
of five very excellent maps of the Niagara power districts. Map 
No. 1 shows the power district of the Ontario Power Company; 
No. 2, that of eastern Ontario and western New York; No. 3. the 
Welland canal; No. 4, Niagara Falls and vicinity, and No. 5, Buffalo, 
Depew and West Seneca. 


EDUCATIONAL NOTE. 


UNIVERSITY OF ILLINOIS—The annual inspection trip of the 
electrical engineering department of the University of Illinois, 
Urbana, Ill., was made from January 14 to January 20, and in- 
cluded visits to Pontiac, Chicago and Grand Rapids. The trip 
was made under the direction of Professor Morgan Brooks, Pro- 
fessor H. P. Wood and E. I. Wenger, 


January 26, 1907 


INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send bulletin No. 1,040, describing and illustrating poly- 
phase induction motors. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
ls distributing a neat calendar embellished with an illustration in 
color entitled “A Florentine Maiden.” 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, has 
issued a striking folder calling attention to its electrical equipment 
which it has instalied in cement mills. 


THE STANDARD PAINT COMPANY OF CANADA, LIMITED, 
opened, on January 18, its new factory at Montreal, Quebec. The 
president and directors of the company gave a dinner at the Canada 
Club on this occasion. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., manufac- 
turer of “P. & S.” electrical specialties and porcelain of special 
designs, has ready for distribution a retail discount sheet. This 
may be had upon application to the company. 


THE AMERICAN CONDUIT COMPANY, New York city, reports 
a very rapid and healthy growth in its business. The company has 
found it necessary to secure larger quarters, and has moved its New 
York offices from 170 Broadway to 140 Nassau street. 


THE GAIL-WEBB MANUFACTURING COMPANY, Buffalo, N. Y., 
has published a new booklet descriptive and illustrative of adjust- 
able electric fixtures and portables for office and factory equipment. 
This booklet will be mailed to any one Interested upon request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has issued bulletin No. 59, superseding page 59 issued 
in June of last year. This bulletin gives a price list of Cutler- 
Hammer radial arm reversible controllers for cranes and hoists. 


THE MORGAN-GARDNER ELECTRIC COMPANY, Twenty- 
seventh street and Shields avenue, Chicago, Ill., is distributing a 
calendar for 1907. This bears in illustration several forms of 
Morgan-Gardner mining machines and a photogravure by H. H. 
Cauldery. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, is sending out 
folder No. 6, describing the express type of telephone switchbsards 
which it manufactures. The construction of the drops is explained 
in detail, as well as that of the switches and the arresters. The 
various styles of these switchboards are illustrated in this folder. 


HARVEY HUBBELL, Bridgeport, Ct., will be pleased to send a 
copy of his 1907 calendar upon request. The large mat upon which 
the calendar pad is mounted is illustrated with reproductions of 
the various Hubbell specialties, the centrepiece being a beautiful 
‘reproduction in colors of the subject “Poppies,” by Philip Boileau 


THE PIQUA BLOWER COMPANY, Piqua, Ohio, has been incor- 
porated’ under the laws of Ohio with a capital of $50,000. This cor- 
poration will take over the interests of the Piqua Foundry and 
Machine Company, and will make a specialty of the manufacture 
of blowers and gas exhausters as developed by the latter company 
during the past two years. 
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THE AMERICAN CARBON AND BATTERY COMPANY, East 
St. Louis, IIl., has published a new price list of its motor brushes 
for railway motors. This includes all the ordinary types of carbon 
brushes. The company has also published a price list of its carbon 
brushes for stationary motors and generators. These lists super- 
sede all previous lists and became effective the first of the year. 


THE JOHN A. ROEBLING'S SONS COMPANY, Trenton, N. J. 
is sending out a special notice calling attention to the care that 
is being taken in packing and sealing its galvanized iron wire to 
guarantee that purchasers are obtaining Roebling material when 
they ask for it. This notice describes the method of sealing the 
packages and the different qualities of galvanized telegraph wire 
which are manufactured. 


FREDERICK PEARCE COMPANY, 18-20 Rose street, New York 
city, has ready for circulation a new announcement concerning 
its facilities for turning out a full line of electrical and scientific 
instruments of precision. The company purchased the business 
of the Willvoung & Gibson company about a year ago. Since then 
the space and equipment has been materially increased. Full 
information will be furnished upon request. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has prepared a handsome little diary for 1907. This contains some 
helpful notes on motors, including data on railway operation and 
shop driving, wire tables, gas-engine data, power station costs, 
strength of materials, some useful operating hints, and information 
regarding the various type of illuminants. The diary also contains 
an excellent map of the United States and their possessions. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has issued a booklet illustrating and describing the instru- 
ments which it manufactures. These include switchboards, wattmeters 
of various types, ammeters and voltmeters, instrument transformers 
and multipliers, and portable and measuring instruments, includ- 
ing voltmeters, wattmeters and ammeters. The booklet calls atten- 
tion to the special features of these instruments and gives the 
shop designation. 


W. S. BARSTOW & COMPANY, of New York and Portland, Ore., 
have contracted to do all the electrical work for a 800,000-barrel 
cement plant to be located on the outskirts of Montreal, Can., for 
the Fordwick company. The works will use about 2,500 horse-power 
in electric motors, and will take current from the Shawinigan power 
plant, eighty miles from Montreal. The property of the Fordwick 
company is about two miles in length by 600 feet in width, along 
the St. Lawrence river. Provision will be made for storing, adja- 
cent to the works, 40,000 tons of coal. 


THE ATLAS ENGINE WORKS, Indianapolis, Ind., has pub- 
lished bulletin No. 134. This is known as the general bulletin of 
illustrations and specifications, and deals with the various types of 
Atlas engines, specifications of which are given. These include 
single-valve, throttling, self-contained engines; automatic, self-con- 
tained engines for various duties; four-valve Atlas engines, and 
engines of the Corliss type. The bulletin contains also specifica- 
tions of the various boilers manufactured by the company, includ- 
ing horizontal tubular boilers, internally fired boilers, locomotive 
boilers and bollers of the water-tube type. Dimensions of the 
various sizes of Atlas gasolene engines are alsq given. 


Record of Electrical Patents. 


Week of January 15. 


841,105. RECORDING SIGNAL-TRANSMITTER. Rollin A. Bald- 
win, New Haven, Ct., assignor to Baldwin & Rowland Switch 
and Signal Company. A pair of coaxial contact wheels, the rela- 
tive motion of which transmits the signal. 


841,106. ELECTRIC REGULATOR. Joseph Bijur, New York, 
N. Y., assignor to the General Storage Battery Company. A 
centrally pivoted arm extends at an angle over the contact- 
segments. 


841,138. INSULATING HANDLE CONNECTION. John H. Gault, 
Philadelphia, Pa. An insulating shell placed between two sec- 
tions of the handle. 


841,168. ANNUNCIATOR FOR HOTEL LETTER BOXES. Fred- 
erick Muschenheim, New York, N. Y. Placing a letter in a 
box automatically signals to the corresponding room. 


841,188. DEVICE FOR DETECTING SUBTERRANEAN WATERS. 
Adolf Schmid, Berne, Switzerland. A small portable galvanom- 
eter. 


841,215. ELECTRIC REGULATOR. William S. Andrews, Schenec. 
tady, N. Y., assignor to General Electric Company. The circuit 
is closed and opened by a vibrating strip under tension. 

841.226. ELECTRIC TIME-SWITCH. Jamés M. Chappel, Dallas, 
Tex. The switch-trigger is tripped bya clock. 
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841,232. ELECTRIC RHEOSTAT. William F. Dana and Hender- 
son W. Knott, New York, N. Y. A series of resistances com- 
posed of graphite and clay are interposed between metal con- 
tact-plates. 


841,233. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill. 


assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A modified central battery system. 


841,234. ROTARY SWITCH. Frank C. De Reamer, Schenectady, 
N. Y., assignor to General Electric Company. A snap-switch. 


841,244. LISTENING APPARATUS FOR TELEPHONES. William 
W. Grigsby, Lawhon, La. A rotatable switch makes contact 
with any one of a number of listening circuits. 


841,257. CONTROL OF ALTERNATINGCURRENT MOTORS. 
Marius C. A. Latour, Paris, France, assignor to General] Elec- 
tric Company. A compensated commutator motor. 


841,270. ELECTRIC MOTOR-DRIVE. William B. Potter, Schenec- 
tady, N. Y., assignor to General Electric Company. A differ- 
ential booster driven by the motor varies the voltage applied 
to the former. 


841,232.— ELECTRIC RHEOSTAT. 


841,292. TELEPHONE SYSTEM. Alfred H. Weiss, Evanston, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A magnetic system employing a source of steady current 
at the central office. 


841,307. ELECTRIC ANNUNCIATOR. Charles C. Blake, Brookline, 
Mass., assignor to Western Electric Company, Chicago, IN. <A 
receptacle containing a colored liquid enables the target to be 
seen when in contact therewith. 


841,335. ADDING-MACHINE ATTACHMENT. Frank R. McBerty, 
Evanston, Ill., assignor to Western Electric Company, Chicago, 
Ill. A motor-driven device. 


841,339. INCOMING TRUNK-LINE. Howard M. Post, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A supervisory relay is placed at the A board. 


841,377. ELECTRIC SIGNAL FOR SPEAKING TUBES. Charles 
M. A. Costello and Frank H. Hart, New Haven, Ct., assignors 
to C. Cowles & Co., New Haven, Ct. An electric bell is attached 
to the tube. 


841,386. WIRELESS TELEGRAPHY. Lee de Forest, New York, 
N. Y. An electrical oscillation selecting device consisting of 
an exhausted globe containing a filament and electrodes. 


841,387. DEVICE FOR AMPLIFYING FEEBLE ELECTRICAL 
CURRENTS., Lee de Forest, New York, N. Y. An exhausted 
globe containing a sensitive conducting gaseous medium. 


. 


841,270.—ELECTRIC MotTor-DRIVE. 


841,397. TROLLEY-HEAD. Otto Hoffmann, 
Shields project over the wheel. 


841,899. COMPOUND TELEPHONE. Carl G. F. Holmgren and 
August E. Brahm, Stockholm, Sweden, assignors to Aktiebolaget 
L. M. Ericsson & Co., Stockholm, Sweden. An _ unperforated 
cover is mounted in front of the transmitter. 


841,407. ELECTRICAL SWITCH. John A. Kennedy-McGregor, 
Birmingham, and Harry Wren, Bexhill, England, assignors to 
Harry William Cox, Nottingham, England. The blade is opened 
by the longitudinal movement of a pivoted bridge. 


841,438. ELECTROMAGNETIC APPARATUS. Armin H. Pikler, 
Montclair, N. J., assignor to Crocker-Wheeler Company, Ampere, 
N. J. A method of mounting and clamping transformer wind- 
ings. 


Berlin, Germany. 
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841,467. TROLLEY. Joseph Tetlow, Saco, Me., assignor of four- 
fifths to Herbert R. Jordan, Saco, Me. A trolley wheel with 
renewable parts. 


841,476. ELECTRIC CALLING APPARATUS FOR TELEPHONES. 
Charles Adams-Randall, New York, N. Y. Two independent 
circuits are used, which are broken alternately by a vibrator. 


841,478. SECRET-SERVICE TELEPHONE SYSTEM. Albert K. 
Andriano, San Francisco, Cal., assignor, by mesne assign- 
ments, to Direct-Line General Telephone Company, San Fran- 
cisco, Cal. Secrecy is obtained by means of a number of inter- 
connected lines. 


841,491. TELEPHONE. Fred Edwards, Jefferson, Iowa. A switch, 
automatically cut in by the receiver-hook, may be opened by 
hand when the receiver is removed. 


841,543. DYNAMO-ELECTRIC MACHINE. Marius C. A, Latour, 
Paris, France, assignor to General Electric Company. A 
machine of the commutator type employing two parallel wind- 
ings in the slots at equal distances from the periphery. 


841,307. —ELECTRIC ANNUNCIATOR. 


841,544. ALTERNATING-CURRENT MOTOR. Marius C. A. Latour, 
Paris, France, assignor to General Electric Company. A 
machine of the commutator type having a plurality of inde- 
pendent windings distributed in the slots. 


841,545. DYNAMO-ELECTRIC MACHINE. Marius C. A. Latour, 
Paris, France, assignor to General Electric Company. A plural- 
ity of armature windings are carried in the same slots, but 
connected to successive commutator-segments. 


841,557. AUTOMATIC ELECTRIC FIRE ALARM. William G. 
Meddings, Remuera, near Auckland, New Zealand. The alarm 
circuit is closed by the breaking of the fusible alloy. 


841,599. COMBINED DYNAMO-MAGNETO IGNITION DEVICE. 
Joshua A. Struthers, Youngstown, Ohio, assignor of thirty-four 
one-hundredths to W. R. Beard, seventeen one-hundredths to J. 
Howard Parker, and twenty-four and five-tenths one-hundredths 
to C. F. Duchanois, Youngstown, Ohio. A magneto machine 
provided with auxiliary field-windings. 


841,438.— ELECTROMAGNETIC APPARATUS. 


841,607. RAILWAY SIGNALING MECHANISM. Edwin J. Adams, 
Waco, Tex. Signals are made in the locomotive cab. 


841,609. MOTOR-WINDING. Ernst F. W. Alexanderson, Schenec- 
tady, N. Y., assignor to General Electric Company. A phase 
winding for a multispeed alternating-current motor. 


841,610. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex 
anderson, Schenectady, N. Y., assignor to General Electric Com- 
pany. A method of connecting a given number of poles and 
phases. 


841,640. METHOD OF HARMONIC SELECTIVE SIGNALING. 
William W. Dean, Elyria, Ohio, assignor to the Dean Electric 
Company, Elyria, Ohio. The moving parts.of an electromagnet 
are tuned to absorb impulses of the proper frequency, 
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REFUSE DESTRUCTORS FOR GENERATING POWER. 

A problem confronting all large cities with increasing im- 
portance is the proper disposal of city refuse. A cheap method, 
widely used until recently, was to cart it away to dumps or 
throw it into the sea, but both these methods are now becoming 
objectionable. A more sensible way is to burn it, but, for some 
reason or other, city refuse destructors are somewhat rare. The 
trouble is that they are rather expensive, both in first cost and 
upkeep, and are not likely to be adopted until the community 
is forced to do so. The burning of the refuse, however, pro- 
duces a certain amount of heat, which, if it could be utilized, 
would help to defray the expense of running the destructor. 
Whether it pays to do so is a question. So far but little experi- 
ence has been had in this country in burning refuse. In 
Europe there have been a number of destruetors constructed 
that have utilized the heat produced, but the question is still 
undecided. There are really two sides to it: first, is it advisable 
to burn the refuse? Second, does it pay to utilize the heat? 

This problem was recently placed before Mr. Henry Floy, 
an engineer of New York city, by the city of Fast Orange, 
N. J., for a careful study, and his report has been submitted. 
In brief, it shows that it will not pay the city of East Orange 
to burn refuse as fuel for an electric light plant, because the 
same amount of heat can be obtained more cheaply by burning 
coal. The report shows also that it will cost considerably more 
to burn the refuse than to dispose of it as is done at present, 
by hauling it away. Of course, the question of cost in dis- 
posing of the refuse is not the vital one. The most expensive 
may, in the end, be the best and cheapest; but this is aside from 
the question of the advisability of constructing an electric light 
plant in conjunction with a destructor. 

A few figures may be of interest. The report shows that 
the total cost of the destructor for burning the garbage and 
refuse only, but not the ashes, will be a little over $61,000, and 
that the approximate cost of destroying the refuse would be 
$1.35 per ton. If the destructor is to take care of the ashes 
as well it would have to be considerably larger, but the cost 
per ton of ashes and refuse destroyed would be only $1. This 
plant would cost $85,000, and the value of the heat thus pro- 
duced would be only $1,000 per annum. Looked at from the 
standpoint of the central station this is certainly an expensive 
boiler house. It is thought not to be advisable to undertake 
the destruction of both garbage and ashes unless the heat pro- 
duced be utilized in some wav, as it would be considerably 
cheaper to destrov the garbage alone. 

From a financial standpoint purely-the prospect is not an 
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inviting one. It would cost considerably more to run the de- 
structor than the present method of disposing of it, and it 
forms an expensive device for raising steam. Of course, this is 
hardly the proper way to look at the problem, as the value of 
the plant would be mainly sanitary. For this reason the under- 
taking might be advisable, but there is nothing in the report 
to show that a destructor plant would solve the problem of dis- 
posing of city refuse and of supplying the municipal lighting 


as well. 


THE SAFETY OF ELECTRICAL SYSTEMS. 

A short time ago occasion was taken in the ELECTRICAL 
REVIEW to reply to a charge that the electric motor is a 
dangerous mechanism. The opinion was expressed that this 
statement was entirely contrary to the actual facts, and such 
statistics as were available indicated that the introduction of 
the electric motor had done much to decrease the danger incident 
to many kinds of work. The only new risks incurred in the 
installation of electrical apparatus are the chance of shock to 
persons and of fire, and these can be reduced so as to be 
negligible if the owner of the apparatus chooses. If the present 
methods of installation do not accomplish this end, the fault 
must lie with the insurance companies, who may lay down any 
rules they please for the work. Aside from this one feature, 
which is new, and which is easily guarded against, there is a 
very considerdble reduction in the danger accompanying the use 
of the electric motor as compared with other motors. It can be 
entirely enclosed, with the exception of the pulley, and even 
this disappears when the motor is direct-connected. Certainly, 
the elimination of long lines of shafting, with their accompany- 
ing belts, removes a dangerous element from the factory. More- 
over, the electric motor can be controlled from a number of 
points, and it can be arranged so as to stop automatically in 
case of accidents. 

Now another attack has been made on electrical systems, this 
time by the Adjuster, an insurance journal of San Francisco. 
This paper in an editorial entitled, “The Dangers from Electric 
Wires,” says that there has been an increase in the death loss 
accompanying the development of svstems of communication 
between distances and of transportation systems accomplished 
by a freer use of electricity. It says that as the discoveries of 
the uses of this power are made, and as its applications to the 
wants of civilizaticn are accomplished, the penalties to life and 
limb appear to make disproportionate and alarming gains. It 
is thought that investigation along the parallel lines of safety 
ig not pursued as vigorously as are the many profitable com- 
mercial uses to which electricity may be applied; that life is 
not guarded as it should be in this particular field of invention. 
As a specific instance, it says that the number of deaths and 
injuries resulting from the use of electricity, if compared with 
similar accidents produced by railroads, will show a death and 
accident list more than twenty per cent greater than steam. 
One of the chief dangers is thought to lie in falling wires, as 
the average citizen is apt to forget that the air above his head is 


charged with death. 
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It would be interesting to know how this conclusion is 
reached. Statistics sufficiently complete are not available to 
enable any such deductions to be made, and those which have 
been made have always shown a very different state of affaire. 
The reports prepared by the commonwealth of Massachusetts 
may be mentioned, as these are probably as complete as any 
drawn up anywhere. They have invariably shown a remarkably 
small proportion of accidents and deaths due to electrical ap- 
paratus. 

Aside from the injustice of making such charges without 
submitting actual figures to substantiate them, it seems unfair 
to compare two very different fields of work and then to say 
that the power employed in one is more dangerous than that 
in the other. What, we wonder, would be the relative positions 
occupied by the steam engine and the electric motor if the 
former were required to operate through crowded city streets, 
while the latter had a practically clear right of way. The con- 
ditions are so entirely dissimilar—excepting, of course, a 
relatively small number of interurban lines which are operated 
electrically under conditions more or less approaching those of 
steam roads—that a comparison has no meaning whatever. 

There is one feature in such comparisons that always seems 

to be overlooked: deaths caused by street railroads are caused 
by the car, and not by the motors—that is to say, the accident 
is due to the vehicle, and not to the system which propels it. 
The result would have been the same had any other power been 
employed. It is a fact that the electric motor is more easily 
controlled than any other kind of motor, and it is probably not 
far from the truth to say that were other motors used to propel 
our street cars that there would be more accidents than there 
are. The complaint should be made, not against the electric 
car, but against the method of running it. It is the high 
speed and the size of the cars which cause the trouble. 
Nor does there seem to be such very great danger in over- 
head wires. The average citizen has a very wholesome respect 
for all electric wires, which is shown whenever one happens to 
come down; but his experience has taught him that this is 
seldom, so that he may pass under a pole line with confidence. 
However, it is a fortunate thing that the wires are being placed 
underground in citics, though this is rather to get them out of 
the way of firemen and to remove an unsightly obstruction from 
the streets. 

It is, of course, regrettable that there should be any deaths 
caused by electric shock or apparatus, but our present methods 
of living involve a certain amount of risk. In this the electrical 
industries are no more peculiar than any other. Every elec- 
trical engineer believes that ‘in producing electrical methods he 
is really reducing the dangers, for it should be remembered that 
the electrical industries are growing at a wonderful rate, so 
that one should expect that there would be more accidents to-day 
due to electrical appliances than occurred five years ago. Com- 
parisons should always be made on a common basis; otherwise 


they are absolutely valueless. Nor do unsupported charges 
accomplish any real good, and they are apt to react upon the 
accuser. 
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ELECTRIFICATION OF STEAM ROADS. 

The electric railway engineer should be given much credit 
for his unwavering confidence, both in the apparatus he employs 
and in his own ability as well. He first displaced the horse 
from his old and honored place, and while doing this had to 
bear the scorn of the horse-car men and the taunts of the en- 
gineers of the newly introduced cable. Having secured a much 
needed rest for the horse, he next attacked the cable, and in spite 
of the assurance of many well-known engineers that the cable 
was ideal for very heavy city work, he has left it hardly a wheel 
to run on. From the cable he rose to the steam elevated roads 
and banished them in a cloud of smoke. In the meantime he 
was practising for the final act by building high-speed interurban 
railroads and devising means for doing away with the steam 
locomotive in tunnels and other dark places. Now he turns a 
keen, untroubled face towards the entire railroad system of the 
country and says that he is ready, whenever the railroads are, 
to drive the noisy, dirty, coal-burning locomotive into innocuous 
desuetude. At least some of him are, though there are others 
who dread the effect of breaking up apparatus that represents so 
much investment. For some years past the more sanguine 
electrical engineers, including those who have systems believed 
to be suitable for heavy railroad work, have been prophesying, 
on all proper occasions that the years of the steam locomotive 
were numbered, yet these assertions were listened to quietly 
and no undue excitement was caused. It was pointed out that 
if, or when, the electric displaced the steam locomotive, the 
work would go forward along certain lines, but there was said 
to be no hurry; there is plenty of work yet to be done in less 
pretentious ways, and it will be time enough to clean up the 
trunk lines when all the twigs and branches have been put in 
order. 

However, the necessities of certain comparatively short sec- 
tions of large steam roads have renewed, or rather accentuated 
interest in the greater problem, for it has never died down 
completely, and this interest was brought to a focus at the recent 
meeting of the American Institute of Electrical Engineers, at 
which a paper was presented by Messrs. Lewis B. Stillwell and 
Henry St. Clair Putnam. This paper, which was entitled, 
“On the Substitution of the Electric Motor for the Steam 
Locomotive,” is given in condensed form in another part of this 
issue. It is the most detailed attempt yet made to show that 
the electric locomotive, as already developed, offers us a more 
In brief, the 
paper consists of a detailed comparison of the various items of 
The 


costs for steam operation are taken from the statistics com- 


economical method of operating all our railroads. 
the expense of operating a railroad by the two methods. 


piled by the Interstate Commerce Commission, while the costs 
for electric operation are deduced from various sources, some 
being roads in actual operation, others from tests, and still 
others from a careful study of the various factors entering into 
those particular phases. The conclusion drawn from this com- 
parison is that electric locomotives would reduce the cost of 
operation by $250,000,000, the aggregate cost of operation for 
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all the railroads in the country being $1,400,000,000 for 1905. 
This is equivalent to reducing the cost of operation per mile of 
track from $6,409 to $5,265, a saving of $1,144 per mile. 

The most severe criticism of this result was that the statistics 
for steam operation are none too reliable and that the costs for 
operating by single-phase alternating currents were based largely 
upon the results of direct-current operation. The authors them- 
selves, however, do not advocate immediate electrification of the 
steam roads. ‘The work is too stupendous to be undertaken 
hastily, and the financial problem is one requiring much sober 
thought. Nevertheless, ability to save nearly eighteen per cent 
of the cost of operation, equivalent to nearly twelve per cent of 
the gross earnings, according to the estimate given in the paper, 
should be of interest to railroad owners. 

Another feature of this paper is the unhesitating adoption of 
the high-voltage, single-phase system. ‘The direct-current sys- 
tem is discarded as not filling the bill. There can be no question 
of the possibilities offered by the single-phase system, but it 
should be remembered that it has not yet been thoroughly tried 
out. Moreover, the newer forms of direct-current motor de- 
serve at least a trial. Railroads do not, as a rule, exchange loco- 
motives, and there should not be much ditliculty in adapting the 
lighting of the cars to either system, which would enable them to 
run anywhere. If one system will save say, twenty-five per cent 
of the cost of electrification of a particular railroad, the 
cheaper would probably be adopted irrespective of what neighbor- 
ing roads were doing. In this connection the description of the 
high-voltage, direct-current system to be tried in Vienna, Austria, 
which is given on another page of this issue, is interesting. 

A third feature of the paper presented by Messrs. Stillwell 
and Putnam is the plea for standardization. It is urged that 
this should be done at once and a single-phase, alternating-cur- 
rent, with a trolley voltage of 11,000, fifteen cycles, is thought 
to be on the whole the most satisfactory. Standardization is al- 
ways desirable, when experience has shown conclusively what is 
the best practice. At the present, when so much pioneer work 
is being done, and with the prospect of soon having data on the 
actual operation, it scems that nothing will be lost by waiting a 
while. However, those who took part in the discussion seemed 
to agree pretty well that fifteen cycles is the frequency most 
satisfactory so far as the motors are concerned, and as the 
running equipment is more expensive than that required for the 
power-house, the former should receive the first consideration. 
A low frequency enables a much more suitable motor to be con- 
structed, and for heavy railroad work this is likely to be the 
ruling consideration. Fifteen cycles apparently is about the 
proper compromise. 

The problem of electrification seems to be entering into a 
new phase which demands the earnest consideration of railroad 
operators. Is it not about time for the mechanicals to think 
about becoming electrical engineers, since to do so should require 
only a slight effort on their part, a good electrical engineer being, 


according to their definition, mne-tenths mechanical ? 
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LIGHTING OF RAILWAY PREMISES: 
INDOOR AND OUTDOOR.' 


BY HENRY FOWLER. 


Passenger-Station Lighting—The space 
to be lighted in a station consists mainly 
of the platforms, and this necessitates the 
lights being placed in long lines down 
these platforms. The best position for 
these is nearly in the centre of the space 
to be lighted. Where there is a wall or 
building on one side, and the platform 
edge on the other, they should be slightly 
near the former, as the lamps are usually 
employed, in addition to their use for 
lighting purposes, as a means of denoting 
the name of the station. On open plat- 
forms, columns, etc., form obstructions, 
and are therefore placed so as to leave as 
great a space as necessary between them 
and the platform edge. It is absolutely es- 
sential that the edge of the platform itself 
should be well defined. 

In many cases the positions of the lamps 
are to some extent determined by the posi- 
tions of buildings, passages, etc., which 
have to be lighted, and by the roof, which 
may allow of lights only being fixed at 
multiples of certain distances apart. 

Height is a most important point, not 
only in station lighting, but in all other, 
as upon it depends the general character of 
the horizontal illumination. The ideal 
arrangement is to have a light of great 
intensity fixed at great height, when the 
illumination will be as even as possible. 
This, of course, is impracticable and would 
lead to much loss of light, as only a small 
portion of the spherical intensity would be 
utilized. In actual practice the distance 
the lights are apart has to be taken into 
account, and although Mr. Trotter? has 
spoken in favor of the ratio of height to 
distance being as one to three, yet in ordi- 
nary railway work the ratio for station 
lighting is usually not less than one to 
five or one to six, and still the effect is 
good. 

An electric are should, if patchiness is 
to be avoided, be placed fairly high. Above 
all things, in lighting any space effectively, 
the fault of patchiness should be avoided. 
Nothing is more displeasing than to have 
violent contrasts of illumination close to- 
gether, and often a portion of a space 
looks badly lighted simply owing to its 
being compared with a much more brilliant 
patch near it. All variations of illumina- 
tion should be as gradual as possible, and 
this is one of the chief reasons for sur- 
rounding are lamps with opaque globes, 
which, although they retard a portion of 


1 Abstract of a paper read before the Institution of 
Mechanical Engineers of Great Britain, December 14. 

2 Proceedings, Institution of Civil Engineers, of 
Great Britain, vol. cx, page 69. 
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the light, allow a better general effect by 
distributing the light more evenly. On 
a railway station the lowness of the roof 
often prevents the lights being placed at 
the desired height, and in these cases the 
only satisfactory method is to use a num- 
ber of small units close together so that 
contrasts in illumination may not be too 
marked. 

In many small stations the effect of the 
light given by the train must not be for- 
gotten. The passengers are so few that 
they can often be accommodated in the 
waiting-rooms, and only use the platform 
when the train is in, and when the car- 
riage lamps give a good light on to the 
platform itself. In these cases all that is 
necessary is to provide sufficient light to 
prevent accidents. 

Undoubtedly the best type of station to 
light satisfactorily is one with a large 
span roof, the sides of the buildings being 
of light-colored glazed bricks. Various 
considerations often prevent these being 
built, and then the precautions already 
mentioned should be taken in order to 
insure satisfactory lighting. 

Freight Yards—In lighting freight 
yards and sidings, as distinct from goods 
sheds, two conditions may obtain; it may 
be that it is necessary to provide for light- 
ing a space, as, for instance, the entrance 
of a yard, or a particular point, such as a 
capstan. Upon these considerations the 
type of light used will depend. In the 
first case high-power lights are required, 
and they should be placed high up so as 
to distribute the light; in the second case 
a smaller light at the point required is 
all that is necessary. For the lighting of 
the yards themselves three-light incandes- 
cent gas lamps, about eighty to 100 feet 
apart, or arc lamps about 100 to 120 feet 
apart, give a good effect, and quite sufti- 
cient illumination under ordinary condi- 
tions. It frequently happens, however, 
that the necessity for providing light at 
some particular point, such as a crane, 
capstan, crossing, etc., causes the lamps 
to be placed much closer together. In 
small yards, where neither electricity nor 
gas is available, Veritas oil lamps in suit- 
able cases may be used. It will be under- 
stood that the conditions vary so much 
that illumination curves of lighting of 
this description are not of much value, but 
from a number of readings which the 
author has taken, he thinks that if the 
light provided does not sink below 0.05 
foot-candles at the ground level it will 
mect any case. In the lighting of sidings, 
the chief position to be considered is that 
of the points. Here it is necessary not 
only to light the points themselves, and 
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the position of the “dummy” for changing 
them, where provided, but also to show 
when a car is standing clear where the 
roads diverge, so'that shunting may take 
place safely by it. The lighting here 
required is therefore a combination of 
horizontal and vertical illumination, and 
if a single pair of points has to be dealt 
with, a light of not too high power (say 
100 candles), placed at not too great a 
height, is all that is required. Where 
several sidings run one after another into 
a shunting road, and a line of lights is 
provided, three-light incandescent gas 
lamps, 100 feet apart, or arc lamps on 
higher posts and spaced a greater distance, 
will be found satisfactory. In some cases 
special lighting has to be provided, and 
as a case in point the author would quote 
gravitation sidings such as now exist on 
most railways. Here the number of the 
road the car is to go on is chalked on the 
end of the car before it is “cut” from the 
train and started down the incline. It 
is necessary that this number should be 
easily read, and in order that this may be 
done, the author has found that three- 
light incandescent gas lamps, with reflect- 
ors behind the mantles, on fairly low 
posts, answer this purpose admirably. At 
points where trains are broken up on 
these sidings, a particularly good light is 
required, and a minimum illumination of 
0.15 foot-candle found none too much. 
Freight Sheds—Here, even more than 
on stations, the points available for fix- 
ing lights are very confined. It often hap- 
pens that the jibs of the cranes sweep 
so close to the principals of the roof that 
the space left between is too small to allow 
of the fixing of a light, while such a posi- 
tion would be a dangerous one for men 
attending to the lamps when this became 
necessary. The result is that lights are 
usually fixed along the stage of a shed, 
not down the centre, but “staggered” on 
alternate sides so as to miss the swing of 
the cranes. An ordinary shed consists of 
platforms with cranes, with a cartway on 
one side and a siding on the other. The 


‘eartway is often so wide as to require 


some light down it, and this is provided 
by a line of lamps placed at sufficient 
height to prevent damage from high loads. 
On the platforms a good light is essential, 
owing to the necessity of reading quickly 
and easily labels, written sometimes in all 
styles of writing with every color of ink. 
With gas lighting, groups of two or three 
incandescent burners in lamps placed from 
thirty to forty feet apart, and from eleven 
to thirteen feet above the platform, are 
found to give a satisfactory light, the illu- 
mination—neglecting the, portion) directly 
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under the lamp—varying from 0.9 to 0.25 
foot-candle. 

Locomotive Sheds—The sheds of the 
Midland Railway Company are of two 
types, either square (“round”) with a 
turntable in the centre and pits radiating 
from it, or rectangular with an entrance 
at one end and pits running down the 
length of the shed. The lighting was for- 
merly carried out by means of Star or 
similar gas lights with four, six or eight 
burners, each consuming about five cubic 
feet per hour. In the case of the “round” 
sheds these lights were placed between 
every other pit, with the result that one 
side of each engine was left in darkness. 
Upon the advent of the incandescent 
burner, these old lights were replaced by 
two-light incandescent burners, either in 
lamps or under shades, which were placed 
between each pit. The result was that 
not only was a better and more evenly 
distributed hight obtained, but a consider- 
able economy was effected in the cost of 
lighting. With the rectangular sheds the 
lights usually required rearranging. The 
results, so far as improvement in lighting 
and economy are concerned, were, how- 
ever, the same as with the “round” sheds. 

Lighting of Workshops—With the ex- 
ception of the shops in which the loco- 
motives or cars themselves are erected or 
repaired, the general conditions and ar- 
rangements in railway works are very 
similar to those found in any engineering 
works. 

Lighting of Locomotive-Erecting Shops 
—In lighting a locomotive-erecting shop, 
certain initial difficulties are met with. 
These are the need of a good general well- 
diffused light, and the fact that, as cranes 
run down the whole width and length of 
the shops, the hght must be at least twen- 
ty-nine feet above the floor level. The 
author was met with these difficulties when 
asked to improve the illumination of a 
large erecting shop of three bays, each 
measuring 450 feet by fifty feet. At first 
arc lamps, under large white-washed re- 
flecting boards, were tried above the 


cranes, but for one reason or another were - 


not wholly satisfactory. ‘These lamps were 
then superseded by arcs placed between the 
columns separating the bays, but this did 
not provide a sufficient light in the centre 
of the shop. About this time a smaller 
shop was erected at Kentish Town, and 
the author lighted this by high-pressure 
gas burners, placing three of these under 
a white-washed reflector. 

Brass Foundry—The satisfaction given 
by this lighting and its economy has led 
to its being adopted in all shops where 
a good general light is required. anch as 
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those in which boilers, tenders, etc., are 
dealt with. It has even been installed in 
the brass foundry at Derby, and has been 
found very satisfactory. The height the 
burners are fixed above the floor (twenty- 
one feet in this case) is apparently sufh- 
cient to prevent their being interfered with 
by the dust, ete., which is always found 
in such shops. 

Fitting Shops—In fitting and machine 
shops, although a general light is required, 
yet particular points require special at- 
tention unless the general illumination is 
very good. J. A. F. Aspinall has shown 
the success achieved by fixing are lamps 
under large white-washed screens in the 
fitting shop at Horwich. The construc- 
tion of this building has allowed of the 
systematic arrangement of a large num- 
ber of arc lamps, and the author, who hag 
worked both on machines and at the bench 
in this shop, can testify to the excellent 
effect given. 

In the shops he has had to deal with, 
the construction has not admitted of the 
employment of large units of light, as, to 
use them successfully, they must be placed 
at a considerable height above the surface 
to be illuminated. With gas available at a 
very low cost, extensive use has been made 
of the two-light incandescent gas fitting 
under a twenty-eight-inch enameled shade. 
The use of a smaller unit of light, such as 
this, allows of a much better illumination 
when the lights have to be fixed lower 
down. 

In some cases, owing to the provision of 
cranes, or from other causes, it has been 
found necessary to provide a special light 
fora vise. In such positions a single light 
has proved useful. These have also been 
employed to light a row of lathes fixed 
against a wall, and where it was not 
thought advisable to provide large units 
of light high up. In these circumstances 
they are fixed to the wall behind the lathe. 

Paint Shop—In both locomotive and 
carriage paint shops, not only is a good 
light required, but it has to be provided 
in long rows to illuminate thoroughly the 
vehicles on each side. In dealing with 
these cases, a two-light incandescent gas 
fitting has been found very successful. 

Car Shop—With hghting of car shops 
generally, the same conditions occur as 
are found in locomotive paint shops. 
These prevent the provision of high 
units of light, especially as the shops are 
of necessity not so high as locomotive 
erecting shops, as cranes are not often 
used. The same system of lighting has 
been adopted as with the locomotive paint 
shop already quoted. 

Iron Foundry—The lighting of iron 
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foundries seems to be one particularly 
suited to arc-lamps, but the author, from 
his experience with high-pressure gas 
lights in the brass foundry, believes that 
this svstem of gas lighting may success- 
fully be employed in illuminating what is 
usually the one dark spot about a works. 
At Derby the side of the foundry on 
which light work is carried out, and along 
which no crane runs, has been lighted for 
some time with ordinary incandescent gas 
burners. On the section where a crane 
is necessary to deal with heavy castings, 
etc., high-pressure gas lights under white- 
washed reflectors have been installed. In 
this connection it may not be out of place 
here to refer to the very strong influence 
of dark walls, floor, etc., and the floor of 
a foundry is never in any sense a reflector, 
while the dust which settles on, at all 
events, the lower parts of the walls, pre- 
vents them doing their part in the general 
illumination. The question of the color 
of surroundings on lighting effect, al- 
though often referred to, is too often 
neglected. 

{n conclusion the author would again 
point out that if he has seemed to deal 
with the question of gas lighting some- 
what to the exclusion of other types, it is 
because he has of necessity had to speak of 
the lighting that he has had most to d 
with. | 

— 0M 
Report of the Commission of 
Gas and Electricity for the 
State of New York. 


The second report of the Commission 
of Gas and Electricity for the State of 
New York, sent to the legislature on Janu- 
ary 28, shows that there is a total of 426 
corporations, municipalities and individ- 
uals furnishing gas and cleetricity for 
heat, light and power in the state coming 
under the supervision of the commision. 
The capitalization of these companies ag- 
gregates the sum of $546,000,000, and the 
gross mcome from operation approximates 
$75,000,000 per annum. Of this number 
fifty-one plants furnish coal or mixed coal 
and water gas; 162, electricity; fifty-one, 
both gas and electricity: twelve, acetylene 
gas; thirteen, gasolene gas, and forty-one, 
natural gas. Of the municipalities en- 
gaged in furnishing light, three furnish 
gas and thirty-five electricity. 

The commission reeommends that the 
law be amended so that a complaint as to 
price, quality and purity of gas or elec- 
tricity may be made by twenty-five custo- 
mers in the territory served where it con- 
tains less than 1,000 population; by fifty 
customers where the population is between 
1,000 and 5,000; by seventy-five customers 
where the population is between 5,000 and 
10,000, and 100 in all other places, The 
commission also recommends that mu- 
nicipal gas or electric plants should be 
compelled to make annual reports to it. 
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The New Electric 


T is proposed to use a new system 
of electric locomotives which will 
replace the steam locomotives now 

in operation on the Vienna, Austria, 
city lines. This relates to the Metro- 
politan road lying entirely within the 
city limits, which has a total length 
of nearly seventeen miles. A con- 
siderable part of the road lies in subway, 
and the use of steam locomotives is dis- 
advantageous on account of smoke and 
dirt. Owing to this reason the road is not 
as well patronized by the public as it 


would be otherwise, and it is only natural | 


that steps should be taken to change the 
road over to the electric system. On the 
Vienna lines the trains are drawn by loco- 
motives which are required to take a load 
of 140 tons, not counting the locomotive, 
upon a maximum grade of three per cent. 
It is estimated that the locomotive re- 
quires 570 horse-power on the average, but 


this may rise as high as 700 horse-power 


at the maximum. According to the com- 
pany’s schedule, there are at times of 
heavy traffic about twenty-one equal trains 
running upon the line; and the total 
power needed from the locomotives in this 
case is 14,700 horse-power, or very nearly 
770 horse-power per mile, but on the sec- 
tions of heaviest traffic this will rise to 
2,000 horse-power per mile of track. 

The Minister of Railroads is consider- 
ing the question of using electric loco- 
motives upon the entire road, and accord- 
ingly applied for projects of this kind to 
several of the leading firms of the country 
with the understanding that a successful 
system would have a good chance of being 
adopted in the near future. Seeing that 
coal has to be brought from a great dis- 
tance and is, therefore, expensive, it is 
also proposed to run the electric line from 
a hydraulic plant situated in the neighbor- 
Ing region. 

One of the leading electrical firms: of 
Austria, the Krizik Company, of Prague, 
has already constructed an electrit loco- 
motive which is designed to meet the 
above conditions, and it is to be tested by 
the Railroad Department upon a short sec- 
tion of railroad. For this purpose the 
standard overhead trolley wire construc- 
tion will be used, so that the locomotive 
can be tested under the actual running 
conditions. The following information 
about the new locomotive has been fur- 
nished the writer by the Krizik Company. 
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Locomotive for the Vienna, Austria, 


City Lines. 


By C. L. Durand. 


As regards the time intervals, these 
will be somewhat reduced for the electric 
system, and on some of the more crowded 
sections, trains will be run at two and one- 
half minute intervals. The avcrage train 
will be made up of six or seven ‘passenger 
cars. A maximum speed of twenty-five 
miles an hour is taken as the standard. 
The experimental section, between the 
stations of Hauptzollamt and Praterstern, 


Fic. 1.—DIAGRAMMATIC ARRANGEMENT OF 
Motor CONNECTIONS. 


will be about 1.2 miles long. It was de- 
cided to use a locomotive having two axles, 
with two direct-current motors geared to 
each axle. The current is brought on the 
three-wire system, using 3,000 volts be- 
tween the two trolley wires which form 
the outer conductors, with a ground con- 
nection forming the third conductor. The 
method of connecting the four motors, 
which are run as series motors, is best 
understood by referring to the diagram 


(Fig. 1). Two motors on each side of the 


ground wire are permanently connected in 


series, along with starting resistances. 
With the four motors in series, each one 
receives the standard voltage of 750 volts 
which is chosen here. The controller and 
ground-switches allow of making differ- 
ent combinations so as to give various 
speeds. About 130 horse-power is taken 
by each motor, making 520 horse-power 
for the whole locomotive. The total 
weight of the locomotive is about thirty 
tons. 

For the overhead construction of the 
trial portion, a trolley wire was chosen 
which should be of the same section as was 
proposed to be used upon the whole sys- 
tem, admitting it to be fed at two different 
points and assuming three per cent loss. 
The section of the trolley wire is 115 
square millimetres, and the wires are 
placed symmetrically to the centre of the 
track, being spaced four feet six inches 
apart and lying sixteen feet above the 
rail level. Each of the wires is suspended 
separately, as will be observed (Fig. 2), 
so that an accident to one will have but 
little effect on the other. Trolley-hangers 
with double insulation are used here (see 
section) having been tested at 30,000 
volts. They are suspended from steel 
wires and the latter are held at each end 
upon the cross-beam by insulators. The 
railroad track is double, and the overhead 
lines are laid out so that there is a like 
polarity between the two inner and the 
two outer wires. Seeing that both the in- 
ner wires are of the same polarity, it is not 
necessary to provide special insulation be- 
tween them in the case of crossings, but 
these are needed only where’ they come 
near the outer wires. In the diagrams 
will be seen the general disposition of the 
trolley wires and track (Fig. 3). 

The construction of the experimental 
locomotive follows very closely the design 
which it is intended to use upon the 
Vienna system, and the only difference 
lies in the fact that the controller is 
placed in the middle of the cabin, so that 
it will be easier to observe its working 
during the trials. Its general appearance 
is shown in Fig. 4. Upon the frame are 
mounted two axles, using a wheel diameter 
of forty-cight inches with a spread of ten 
feet. The axle and wheel construction is 
according to the standard which is used 
on the Austrian state-railroads. Between 
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buffers the total length of the locomotive 
is very nearly twenty-four feet. With re- 
spect to the distribution of the electric ap- 
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entirely enclosed cabin which contains two 
motorman’s posts and is provided with 
large windows. In the separate spaces 
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Fia. 2.—DETAIL8 OF OVERHEAD TROLLEY SUSPENSION. © 


paratus, the locomotive is built symmet- 
rically. Each axle is operated by means 
of single-reduction gearing from two elec- 
tric motors, the latter being suspended 
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in the sloping ends of the locomotive are 
lodged different apparatus which will be 
mentioned, and these can be reached by 
lifting up a top cover. The cabin and the 


Fia. 4.—ExTERIoR VIEW or LOCOMOTIVE FOR VIENNA CITY RAILWAY LINES. 


from the chassis, so that the weight of 
the motor does not come upon the axle. 
Upon the under framework is mounted an 


end chambers are built of one-tenth-inch 
sheet-iron and angle-iron, while the roof 
construction is reenforced to some extent, 


177 
as it is to carry the two trolleys. As re- 
gards the brakes for the locomotive, the 
constructors adopted the system which is 
used on the state railroads, namely, the 
Hardy vacuum brake with a quick-action 
valve. Each of the axles is provided with 
a brake cylinder which is used to operate 
four brake-shoes, two upon each wheel, 
and the adjustment is made so that the 
pressure is equal upon the shoes. Both 
cylinders are coupled together by piping, 
so as to secure the same vacuum and, in 
consequence, an equal pressure in each. 
In the present case the vacuum for the 
brakes is given by two motor-driven vac- 
uum pumps. A motor-operated air-com- 
pressor is also carried on the locomotive 
in order to work the sand-blast apparatus, 
seeing that the adhesion of the locomotive 
is limited by its weight of thirty tons, 
and in bad weather the sand apparatus is 
essential. It distributes sand upon the 
forward axle in each case and can be oper- 
ated from either of the working posts. 
The compressed air is sent by the pump 
into a reservoir containing about twenty- 


Fie. 3.—RELA1ION OF TROLLEY SUPPORT 
AND TRACK. 


five gallons, which supplies the sand feed 
for the wheels. Compressed air is also 
used for the signal whistles of the loco- 
motive. Mounted at each motorman's 
post are the necessary pressure-gauyes and 
vacuum indicators, as well as the safety 
valve for the air-compressor. From each 
axle a speed indicator on the Hausshalter 
system is driven by chain connection and 
is arranged to ring a bell when the loco- 
motive reaches a speed of thirty-six miles 
an hour. 

One of the main features of the loco- 
motive is the newly designed system of 
motors. There are four similar motors 
mounted on the locomotive, of which two 
motors work upon a common axle. The 
general arrangement is indicated in Fig. 
5, which shows the exterior and interior 
design and the manner of mounting upon 
the axle. Built on the iron-clad plan, the 
casing of the motors is in two halves, and 
the upper half has cast with it the lugs 
which contain the bearings of the axle. 
In this way. the axle, besides thejt woaxle- 
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boxes on the outside of the wheels, is 
made to run in four bearings. The motor 
casting has two air openings below which 
are protected against water, but they al- 
low a good air circulation inside the 
motor. Above the commutator is a cover 
which gives a third opening and allows the 
heated air to escape. The motor has four 
poles cast with the body, and upon these 
are fitted laminated iron pole pieces 
carrying the field coils. The motor is 
also well shown in Figs. 6 and 7. 

A slot winding is used for the arma- 
ture, and the latter is well cooled by an 
interior air space near the shaft and two 
openings which are left between the 
plates. Lathe-wound coils are laid in the 
slots, and owing to the high voltage the 
insulation is well carried out. Each coil 
is covered with mica and then wrapped 
in varnished cloth strips, being afterwards 
dried in the oven. Before placing the 
coils, the slots are lined so as to give a 
mechanical protection to the coils. The 
armature winding is carried out on the 
usual four-pole series plan, and the coils 
are held in place by silicon-bronze bind- 
ing wires. As the commutator is mounted 
upon a spider, a good air inlet for the 
armature is given at this point, and the 
commutator is specially insulated against 
sectional and surface leakage. On one 
side it is protected by a wide ambroine 
ring and on the other by a mica washer. 
All four motors of the locomotive are built 
for the same capacity, namely, for 130 
horse-power, net. They operate upon 750 
volts and 135 amperes, working at the 
standard speed of 545 revolutions per 
minute. The principal data for the motor 
are here given. Armature diameter, fifty- 
one centimetres; net length of iron, 27.2 
centimetres; number of slots forty-six, 
measuring 1.72 by 3.64 centimetres; air- 
gap 0.5 millimetres; section of conductor, 
13 by 1.2 millimetres with twelve con- 
ductors per slot; fields, main section, 554 
square centimetres; length of pole-piece, 
thirty centimetres; coils, sixty-six turns of 
7.8-millimetre wire; armature resistance, 
warm, 0.1632 ohms; field, 0.1280; heat- 
ing, fifty-four to sixty-one degrees centi- 
grade. | 

' The reduction ratio from the motor 
shaft to the main axle is eighteen to sev- 
enty-eight between the main gear and the 
pinion. The large gears are made of cast 
steel, while forged steel is used for the 
pinions. As will be observed, the gear- 
ing is protected by the usual casing. As 
has been already mentioned the locomo- 
tive is supplied with direct current on the 
three-wire system with 1,500 volts be- 
tween the pairs of wires. The different 
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connections for the circuits of the motors 
and the various apparatus are shown in 
the accompanying diagram (Fig. 8). It 
will be observed that the current is taken 
from the overhead wires by the two trol- 
levs Sta, and Sta,. Both poles are pro- 
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in the motor and causes the locomotive 
to run forwards or backwards. 

From the reversing switches the cur- 
rent is brought to two high-tension 
switches Ha, and Ha, which are provid- 
ed with the magnetic blowout solenoids 


Fia. 5.—ARRANGEMENT OF CAR MorTors, LOCOMOTIVE FOR VIENNA City LINEs. 


tected by horn lightning arresters. The 
current for the two motors passes by the 
safety devices Ss, and Ss,, to the auto- 
matic circuit-breakers Ma, and Ma,, which 
can also serve as emergency switches. 


on 


Mb,, Mb., after which it passes into the 
magnetic blowout coils of the main con- 
troller drums Mbs,, Mbs,, and thence into 
the set of controller contacts. The con- 
troller drums send the current by way of 


Fic. 6.—ONE oF THE 750-VoLT, DirEcT-CCRRENT MOTORS FOR THE LOCOMOTIVE FOR 
THE VIENNA CITY LINES. 


From here the current passes through the 
shunts Sh, and Sh, which are used with 
the double-indicating ammeters A, and 
A,. These instruments show the value 


‘of the current in each branch of the cir- 


cuit. Next comes a reversing switch 
which changes the direction of the current 


the series resistances Hw,, Hw,, to the 
motor field coils M, to M, and also to the 
armatures A, to A,, of the four motors. 
As to the shunt resistances Wn, to Wn,, 
they are connected in the controller to a 
set of contacts shown at the sides. 

To connect the circuits to ground there 
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are provided two ground-switches, Ea, and 
Ea,, which have a magnetic blowout. 
These switches, as well as the main 
switches, are operated from the controller 
drums by means of a set of levers and disc 
transmission. Connected with the corre- 
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double motor so as to run on 2x 750 
volts. Its speed is regulated by two con- 
trollers, Lkm, and Lkm,, which can 
be operated from either post, and are pro- 
vided with magnetic blowouts. Another 
circuit leads to the air-compressor motor 


Fio. 7.—Motors FoR ELECTRIC LocomMoriveE, SHOWING METHOD OF GEARING 
TO MAIN AXLE. 


sponding side contacts of the controllers, 
the switches operate the last break of the 
current as well as the first current con- 
nection, so that the contact pieces of the 
controllers are free from sparking from 
this cause. The last-named switches 
come into use only where it ís desired to 


Cm, which is shunt-excited and has a 
starting and regulating resistance An. 
The main controller for the locomotive 
is shown in Fig. 9. In the present loco- 
motive it has been placed in the middle 
of the cabin in order to note its action 
during the experiments. A hand-wheel 
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Fic. 8.—MOTOR AND CONTROLLING CIRCUITS, LOCOMOTIVE FOR VIENNA City LINEs. 


make or break the main current, or where 
the circuit is thrown from half to full 
voltage, or reversed. 

In front of the safety devices a part of 
the current is taken off for use in the 
air-pump motor Lm, which is used for the 


air-brakes. This motor is designed as a 


placed at each motorman’s post allows of 
working the controller drums by means of 
a transmission device. The hand-wheel is 
mounted directly before the main windows 
at the ends of the cabin, and a set of bevel 
gears connect it with a vertical rod which 
is geared underneath the floor to a long 
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shaft which passes below and is connected 
with the controller drums by chain-driv- 
ing. As regards the controller drums 
these are of about the usual design, but 
in this case are placed in a horizontal posi- 
tion. Each contact is provided with a 
magnetic blowout. Mounted on the top 
of the controller framework will be noticed 
the main and the ground switches, which 
are designed in a special form so as to pre- 
vent arcing. Inside the switch and placed 
between the two side protecting coverings 
are two long lever arms with carbon con- 
tacts on the ends. The arms are mounted 
cach upon a separate shaft which carries 
a toothed segment and can be thus oper- 
ated from the controller, so that the car- 
bons are quickly drawn apart and the arc 
broken. A magnetic blowout, whose coils 
are noticed on the outside, aids in this 
operation. The two protecting plates are 
lined with an incombustible insulation and 
form an air-chamber, so that the sudden 
heating of the air also has an effect in 
blowing out the arc. 

On the roof of the locomotive there are 
mounted two collectors corresponding to 
the two-line wires. Of the extensible or 
pantagraph type, they are built of steel 
rods, and are pressed up against the wire 
by two sets of springs. The first of these 
is placed in the middle of the frame, and 
is used for an elevated trolley wire, while 
the second set of springs in the base comes 
into use for a low-hanging wire where the 
collector is lowered considerablv. The 
main shaft of the collector is made of the 
best cast steel, and is lubricated with 
graphite. Current is taken from the col- 
lector into the car by means of a set of 
carbon brushes, which are pressed up 
against the shaft by springs. so as to give 
a good contact. The collector is mounted 
on wood braces which are insulated from 
the roof of the locomotive hy ambroine in- 
sulating pieces. It is intended to provide 
the collector with a pneumatic system in 
the next construction, which will replace 
the springs, and make it easier to handle 
and to regulate the pressure. 

In the chamber at one end of the loco- 
motive are mounted a number of resist- 
ance coils. These consist of a flat coil 
made up of German silver strip insulate: 
with asbestos and mica. The winding is 
double, so as to avoid any induction ef- 
fects. Here the coils are set in an up- 
right position and mounted each upon a 
pair of porcelain insulators, while the en- 
tire series is mounted on an iron framv- 
work which is insulated from the locomo- 
tive body by large porcelain insulators. 
The air-pump for thesvacuum brakes is 
also mounted_atthe end,of the)locomotive. 
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Coupled in the middle between the two 
pumps is a specially designed series motor 
which runs upon 1,500 volts and is rated 
at six horse-power. This motor is built 
as a double motor, so that each of the 
armatures operates on 750 volts. From 
each post the motorman can control the 
motor as well as the air-pumps by means 
of two brake-controllers. At the same 
time the vacuum brakes can be operated 
by this device. The brake-controller has 
eleven points. In positions one, ten or 
eleven the current is cut off the controller, 
but in all the other positions the motor 
is set running and works at different 
speeds according to the resistances which 
are placed in the circuit. Positions one 
to three serve to start up the motor, and 


Fie. 10.—Vrrw or LOCOMOTIVE SHOWING 
Motor-DrRIvEN VACUUM PUMP8S AND AvUx- 
ILIARY APPARATUS. 


for this purpose the whole starting re- 
sistance is thrown on in position two, and 
but half the resistance in position three, 
while at point four the motor runs 
without resistance. Since the desired 
vacuum is reached soon after the 
start, the pump can then be run at 
a lower rate, simply to supply the 
leaks in the piping, and the controller 
positions five, six and seven are used for 
this purpose. Between points seven and 
eight the brake valve commences to let air 
into the piping from the brake cylinder, 
and from this point to position ten the 
desired air-inlet can be secured so as to 
give the proper braking action. The vac- 
uum start is placed in the under part of 
the locomotive chassis. For working the 
sand distributor as well as the signal whis- 
tle a compressed-air system is used on the 
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locomotive, which consists of a high-speed 
air-compressor coupled to a ‘two-horse- 
power motor running on 1,500 volts. It 
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The end view (Fig. 10) of the locomo- 
tive and the accompanying diagram (Fig. 
11) show the general arrangement of the 


Fia. 9.— MECHANISM OF DRUM CONTROLLER. 


is also of the double form and has some- 
what the same design as the above motor, 
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different apparatus of the locomotive. In 


one end are the air-pump with its motor 
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Fig. 11.—ARRANGEMENT OF APPARATUS ON LOCOMOTIVE FOR VIENNA CITY LINES. 


each half working on 750 volts. The air- 
compressor, coupled to the motor, gives 
a pressure of seven atmospheres. 


and reservoir, as well as the controller 
resistance coils in their.frame. In the 
middle of-the, cabin. is the controller, (and 
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in the second end chamber are located 
the air-compressor with its motor and air 
tank, also the automatic circuit-breakers 
and the fuse blocks. Each motorman’s 
post at the ends of the cabin contains a 
hand-wheel for the main controller, a cir- 
cuit-reversing handle, a brake-controller, 
hand brake, automatic circuit-breaker han- 
dle, sand box and whistle levers, ammeter, 
vacuum gauge and a pressure gauge. Re- 
cording speed instruments and recording 
voltmeters and ammeters are also placed 
in the cabin. 

Current for the experimental stretch of 
road is to be supplied from a substation 
which the Krizik firm is erecting. It will 
contain two railway generators designed 
for 1,500 volts and 225 kilowatts, hav- 
‘ing a separately excited field winding 
which is compounded by the use of a series 
winding. Direct coupled between the two 
generators is a 700 horse-power, three- 
phase motor running upon 5,000 volts, and 
it receives current from the Vienna muni- 
cipal alectric station. 

—— 0 
Electrically Worked Gates at 
a Grade Crossing. 

(From Our British Correspondent.) 

By the courtesy of C. B. Byles, signal 
engineer to the Lancashire & Yorkshire 
Railway, the writer is enabled to give a 
` description of the electrically worked gates 
of that railway at the grade crossing at 
Waterloo, near Liverpool, England. 

The motor employed is one of two horse- 
power and running at 1,500 revolutions 
per minute. The movement of the gates, 
which are shown in one of the illustrations 
(Fig. 1), is accomplished in about fifteen 
seconds. The motor is double-wound, so 
that the action may be reversed for, re- 
spectively, opening and closing the gates. 
A lever, the normal position of which is 
midway in the frame, is provided to oper- 
ate the electrical switches, and a forward 
movement of this lever applies current 
to operate the motor in one direction and 
the reverse movement of the lever applies 
current for the opposite direction. 

In addition to the switches worked by 
this lever, there is a graduated switch 
worked by hand; this is provided so that 
the signalman may regulate the speed of 
the motor as the gates are worked. When 
the movement of the gates is completed 
in either direction the current is cut off 
automatically by means of switches worked 
by the gate shaft. 

The switch lever in the frame is inter- 
locked with the gate bolt and stops in the 
usual way, so that the power can not be 
applied unless the signals are on, nor until 
the gates have been unbolted. 

A clutch is provided worked by a sep- 
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arate lever, and by means of this the gate 
can be connected to the ordinary gate 
wheel in the.event of the power failing. 
The motor is connected to the gate-driving 
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busy one and the traffic on the railway is 
heavy. It is anticipated that the average 
consumption of current per day will 
amount to about two kilowatt-hours. In 


Fia. 1.—ELECTRICALLY WORKED GATEN, GRADE CROSSING, LANCASHIRE & YORKSHIRE 
(EnaLAaND) RAILWAY. 


gear by means of a friction clutch, the ob- 
ject of which is to prevent the motor and 
gear from being damaged in the event of 


Fig. 2, which represents the gearing, the 
lever in front of the main gearing is a 
magnetic brake-lever by means of which 


Fie. 2.— ELECTRIC Horst AND CONTROLLING APPARATUS FOR OPERATING GATES 
AT GRADE CROSSING. 


the gates encountering any obstruction ; 
the friction gearing can be regulated as 
required. 

The grade crossing at Waterloo is a 


a brake is applied immediately the power 
is cut off, thus preventing the gearing 
traveling after the power, has been ent off 
from the (motor. ACH. B. 
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Instruetions for Installing 
and Operating Alternat- 
ing-Current Generators. 

The following instructions for. in- 

stallation and operation of alternating- 


current generators are taken from a book 


recently prepared by the Allis-Chalmers 
Company, of Milwaukee, for the use of 
its customers. 

All of the generators built by this 
company belong to the revolving-field 
class. They are made in five types de- 
signed as “belted,” ‘“water-wheel,” “en- 
gine,” “fly-wheel,” and “turbo.” 

The mechanical construction varies to 
some extent with the size and type of 
generator. In most cases the general 
arrangement is as shown in Fig. 1. The 
method of arranging the coils and inter- 
connecting them varies with the number 
of phases for which the machine is built, 
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is important. The location should pro- 
vide for sufficient head room to permit 
taking the machine apart if necessary. 

The foundation on which an alternator 
rests should be firm and substantial, in 
order to prevent vibration and secure 
smooth running. Small belted machines 
below 100 kilowatts can, if necessary, be 
set on heavy timber supports, but a con- 
crete or brick foundation is recommended 
whenever possible; all machines above 100 
kilowatts must be provided with concrete, 
brick, or masonry foundations. 

The National Board of Fire Under- 
writers favors the insulation of generators 
from the ground wherever it is feasible. 
This is practicable with small belted gen- 


erators, but with heavy machines or those 


direct-connected to steam engines or water- 
wheels complete insulation from the 
ground is practically impossible, and it is 


Fig. 1.—SHOWING CONSTRUCTION DETAILS OF ALTERNATING-CURRENT GENERATOR. 


1.—Armature Core. 2.—Stator Yoke. 8.—Armature End Head. 
8.—Field Coil. 
Duct. 12-18.—Field Connections. 14.— Pole Keys. 


6.—Field Spider. 7.—Field Pole. 


the voltage, etc. Fig. 2 shows a portion 
of the winding for a three-phase machine 
with coils arranged the same as in Fig. 1. 
For lower voltage machines where it is 
not necessary to have such high insulation, 
the winding is frequently of the two-layer 
tvpe shown in Fig. 3. All the coils are 
of the same shape and each side occupies 
only half a slot, one side lying in the up- 
per part of one slot and the other in the 
lower part of another slot. The field coils 
of all except some of the smaller machines 
are of bare copper strip wound on edge 
with adjacent turns separated by tough 
insulating paper. In some small ma- 
chines it is necessary to wind the field 
coils with square copper wire in order to 
admit of excitation at 120 volts. 

It is desirable -to install alternators in 
a clean dry place where there will be 
plenty of light and room. Good ventilation 


4.—Armature Coil. 5.—Armature Coil Stick. 


9.—Pole Collar. 10.—Winding Shield. 11.—Ventilating 


better to ground the frame positively by 
means of a heavy copper wire. 

The generators must be thoroughly pro- 
tected against lightning and high poten- 
tials due to static electricity. The lines 
should be equipped with lightning arrest- 
ers, and in cases where high potential 
static electricity is liable to accumulate, 
dischargers should be provided to carry it 
off. 

In setting up belted machines the rails 
should be placed in position, approximate- 
ly leveled, and wedged up. If the alter- 
nator is small and comes completely as- 
sembled it can now be set on the rails, 
carefully leveled, and lined up with the 
driving pulley. 

If the machine is of large size and 
shipped in two or more parts, place the 
base on the rails and set the stator in 
position, first making sure that the planed 
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surfaces on the base and feet of the stator 
are perfectly clean and oiled to prevent 
rust. Most of the larger belted machines 
are arranged so that the stator can be 
shifted to one side to give access to the 
field and armature coils, and when the 
stator is first set on the base it is advis- 


Fie. 2.—CHAIN WINDING. 


able to locate it so that it will be to one 
side of the field when the latter is placed 
in position. All bearing surfaces should 
be thoroughly cleaned before the shaft is 
placed in the bearings. The oil wells 
should be thoroughly clean. When plac- 
ing the rotor in position the oil rings 
must not be allowed to get jammed and 
bent out of shape; after the rotor has 
been placed and the caps of the bearing 
pedestals put in position the base should 
be bolted down firmly, and the stator 


Fie. 8.—Two-LayYER WINDING. 


elid into position over the rotor and 
bolted in place; if there are any dowel 
pins in the feet of the stator they should 
be in place before the cap bolts are screwed 
down. The bearings should be filled with 
a good quality of mineral oil. The pulley 
may then be put on, and the machine lined 
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up, the foundation bolts tightened and 
the rails grouted. 

The directions regarding belted ma- 
chines (Fig. 4) apply for the most part 
to water-wheel alternators (Fig. 5) also, 
except that the latter have no rails, and 
the base is set directly on the foundation. 
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nators are of large diameter and run at 
low speed, no base is provided. The stator 
and bearing pedestals rest on sole plates 
bolted to the foundation in the same man- 
ner as described for engine-type alter- 
nators. 

With engine-type alternators (Fig. 6) 
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Fie. 4.—BELT-DRIVEN ALTERNATING-CURRENT GENERATOR. 


In this case the machine must be lined up 
accurately with reference to the water- 
wheel. After lining up by means of wedges 
under the base, the foundation bolts should 
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the stator yoke either rests on an extension 
of the engine bed, as with some of the 
smaller machines, coupled to high-speed 
engines, or on sole plates set on suitable 


Fie. 5.—WaTER-WHEEL-DRIVEN ALTERNATING-CURRENT GENERATOR. 


be tightened and the base well grouted in. 
Use plenty of wedges and place them under 
both inside and outside edges of the base 
so as to give a firm and even support. In 
some cases where the water-wheel alter- 


foundations. The stator sole plates are 
made in two parts, the lower one being 
bolted to the foundation, while the upper 
plate is adjustable to facilitate centering 
the stator with respect to the field. 
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The sole plates should be set in posi- 
tion and the lower half of the stator set 
in place and leveled approximately by 
means of the leveling screws in the upper 
part of the sole plates. In case the stator 
is arranged to shift sideways on the base 
or sole plates, set it to one side. Locate 
the revolving field and engine shaft in 
bearings. In case the engine shaft has not 
been pressed into the rotor spider at the 
factory, special instruction will be sent. 
Place the top half of the yoke in position 
and carefully centre the stator with re- 
spect to the field by means of the adjust- 
ing screws in the feet and sole plates and 
measure the air-gap between stator face 
and pole-pieces at a number of points 
around the circumference; it is very un- 
portant to have the air-gap uniform. 

In large water-wheel and engine-type 
alternators where the stator is split, it is 
usually necessary for convenience in ship- 
ping to disconnect and remove a few of 
the stator coils at the two partings in the 
frame. These must be carefully put in 
place and properly connected. 

In aligning the yoke see that the centre 
of the armature laminations is in line 
with the centre of the pole laminations; 
if they are not in line there will be a side 
thrust on the shaft. 

After the yoke has been finally adjusted 
insert shims between the upper and lower 
parts of sole plates so as to take the weight 
off the leveling screws. Drill and tap 
holes in the lower sole plate to receive the 
holding-down bolts for the stator, and 
bolt the latter securely in place. Fig. 7 
shows the construction of adjustable sole 
plates. A is the lower plate bolted to the 
foundation, and B is the upper adjustable 
plate; CC are the leveling screws. ‘The 
yoke is held in line by spline E, and by 
means of a bolt threaded into block F 
the yoke can be shifted in a direction at 
right angles to the shaft. For sliding 
the yoke sideways along the sole plate a 
jack screw H turns in nut K and beara 
against a plug M that fits into a hole in 
the stator foot. Parts H, K and M are 
removed after the stator has been shifted 
to its final position. 

Grout in the sole plates and after the 
cement has set tighten the foundation 
bolts and carefully check over the align- 
ment of the machine. 

With small alternators the collector 
rings are mounted in place on the shaft 
and connected to the field-windings. On 
large machines, especially engine-type, 
where there is no shaft, the rings are 
shipped separately, and in large machines 
both hub and rings are split so that they 
can be put in place after, the rotor has 
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been mounted in its bearings. They must 
be fixed securely in position so as to run 
true, and connected to leads from the 
field-winding, making sure that all con- 
tacts are clean and bolted up tight. 

With large engine-type alternators and 
also with some of the larger water-wheel 
machines the brush-holders are supported 
by a stand bolted to the base or to a 
bridge fastened to the sole plates. On 
smaller machines the brush-holder studs 
are supported by the bearing pedestal. 

The brushes should be carefully fitted 
to the collector rings and the pressure ad- 
justed to give a good contact on the ring. 

If a machine has been exposed to low 
temperature, it should not be unpacked 
until it has reached the same temperature 
as that of the room, otherwise a film of 
moisture may form thereon, due to con- 
densation. After the alternator has been 
set up it should be dried out by short- 
circuiting the armature terminals and 
running the machine with low field excita- 
tion sufficient to cireulate in the armature 
a current about twenty-five per cent great- 
er than normal full-load current until it 
has become thoroughly warmed up and all 
moisture expelled. 

With most of the larger machines a 
grid resistance is connected to the field 
switch so that in case the latter is opened 
the resistance is first connected across the 
field circuit, thus forming a path through 
which the induced current thus caused 
may flow and prevent any abnormal rise 
in pressure. Fig. 8 shows exciter connec- 
tions where a grid discharge resistance is 
used. 

When two or more alternators are run 
in parallel there are certain conditions 
that must be met in order to secure satis- 
factory operation. The machine must be 
in synchronism, and the electromotive 
forces of the different machines must be 
in phase. The electromotive forces must 
be approximately equal, and in order to 
secure proper division of the load under 
changes in load conditions, the speed regu- 
lation of the prime movers must be alike. 
To prevent periodic cross currents betwecn 
machines the variations in angular velocity 
of the prime movers must be kept within 
certain limits. 

With belted alternators it is important 
that the pulleys be proportioned so as to 
make the speeds of the alternators such 
that they will give exactly the same fre- 
quency. If the pulleys are not of the 
proper size there will be excessive belt 
slippage or exchange of cross currents be- 
tween the machines, thus causing fluctua- 
tions in voltage. With engine-driven al- 
ternators the speed can be varied by ad- 
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justing the governor, and there will be no 
trouble from cross currents provided the 
angular velocity of the engines does not 
vary too much, and the engine governors 
act properly. 

When two alternators are running in 
parallel their output (actual power) de- 


Vol. 50—No. 5 


the slightly loaded machine will not rem- 
edy matters, the only effect being to make 
a wattless current circulate between the 
two alternators. The only way to increase 
the steam admission is by adjusting the 
engine governor, and to secure equa! 
division of load under all conditions the 


Fic. 6.—ENGINE-DRIVEN ALTERNATING-CURRENT GENERATOR. 


pends on the amount of power supplied 
by their prime movers. When the load in- 
creases there is a tendency for the speed 
to drop slightly and in order for the en- 
gine governors to act and admit more 
steam there must be a slight drop in 
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Fic. 7.— ADJUSTABLE SOLE PLATE ALTERNATING-CURRENT GENERATOR. 


speed. If the drop in speed does not re- 
sult in an equal increase in the steam ad- 
mission of each engine one alternator will 
be supplied with more power than the 
other and the load will become unequally 
divided. Changing the field excitation of 


change in speed for a given change in 
load must be alike for each engine. When 
two or more alternators are run in parallel 
it is advisable to have an indicating watt- 
meter on each machine, so that the actual 
load will be indicated. In case wattmeters 


are not provided the load on each should 
be adjusted so that the sum of the cur- 
rents as indicated by the machine am- 
meters will be a minimum for a given 
total current supplied to the line. If 
the sum of the machine currents is much 
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in excess of the line current it shows that 
a wattless current is circulating between 
the machines. 

The condition of synchronism is usually 
indicated either by incandescent lamps, or 
by a synchronism indicator or synchro- 
scope, the latter now being used in most 
large installations. A synchroscope gives 
more accurate indications than lamps and 
has the additional advantage of showing 
whether the incoming machine is coming 
into or going out of phase and how much 
it is out of phase. 

Fig. 9 shows diagrammatically the con- 
nections for synchronizing lamps by means 
of two small transformers. It may hap- 
pen that the transformers are not wound 
exactly alike or that the connections have 
become confused; it is always advisable, 
therefore, to test the connections to make 
sure that the lamps are light or dark at 
svnchronism. To test the connections in 
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in each case being such that the lamps are 
bright at synchronism. The connections 
should be tested as described above to 
make sure that the polarity of the trans- 
formers is correct. With the main switch 
open and with the generator running at 
full voltage, both sets of synchronizing 
lamps should pulsate together. If they 
do not do so the leads from the generator 
are incerrectly connected to the generator 
terminals and should be interchanged so 
as to make the lamps pulsate together. 
When a belted alternator is to be thrown 
in parallel with another machine the in- 
coming generator should be brought up 
to speed and the voltage adjusted until 
it is approximately the same as that of 
the bus-bars. Adjust the speed until the 
beats of the synchronizing lamps become 
very slow, say one beat in two or three 
seconds, or until the pointer of the syn- 
chroscope is moving very slowly. Close 


Switch 


Fie. 8.—ExciTER CONNECTIONS, Grip FIELD DISCHARGE RESISTANCE. 


Fig. 9 disconnect B from generator No. 2 
and transfer the connections, without 
changing their relative positions, to lines 
1 and 3 of generator No. 1; A and B 
will then be connected to the same lines 
and if the lamps are bright, they will also 
be bright at synchronism where B is con- 
nected to generator No. 2 as shown. If 
dark lamps are preferred, either the 
primary or setondary connections of one 
transformer must be reversed. In syn- 
chronizing, bright lamps are to be pre- 
ferred to dark. 

When a polyphase alternator is first 
connected up it is important to see that 
all of its phases correspond with those 
of the bus-bars; if one phase only of a 
three-phase machine is correct, it does not 
follow that the other two are correct also. 
Two of the phases should be tested at the 
same time by using a pair of auxiliary 
transformers in addition to the regular 
synchronizing transformers AB, Fig. 10. 
Transformer A is connected to the bus- 
bars and B to the generator. A second 
pair of transformers CD is connected to 
one of the other phases, the connections 


the main switch when the lamps indicate 
synchronism (lights light or dark de- 
pending on the connections), or when the 
pointer of the synchroscope is over the 
central point or slightly ahead of it. Ad- 
just the field excitation and see that the 
alternator is supplied with enough power 
to make it carry its share of the load. 
In case a number of belted alternators arc 
driven from a common line shaft, the belt 
of the incoming machine should be slack- 
ened, thus introducing enough slip to al- 
low the machine to be synchronized. After 
the alternator is in step the belt may be 
tightened and the load gradually applied. 

With engine-driven alternators the in- 
coming machine should be given only a 
small amount of steam until after it is 
synchronized. The load may then be 
taken up by admitting more steam. In 
large plants the engine governor is usually 
arranged so that it can be controlled elec- 
trically from the switchboard and thie 
steam admission varied as desired. If 
the governor can not be so controlled the 
steam admission may be regulated at the 
throttle. Water-wheel governors are also 
frequently provided with an electrical con- 
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trol device; if not, the gate opening must 
be controlled by hand to synchronize the 
machine and adjust the load. 

When machines are opcrated in parallel 


and one is to be shut down, first reduce . 


the load by throttling the engine or slack- 
ening the belt. Then open the main 
switch, cut in resistance in field of alter- 
nator to reduce field current, and open 
the field switch. 


— 


Switch 


Switch 


Fic. 9.—SHOWING DIAGRAMMATICALLY CoN- 
NECTIONS FOR SYNCHRONIZING LaMPS. 


- Alternators must be properly attended 
to. No dirt, copper or carbon dust should 
be allowed to accumulate on or near the 
windings. It is advisable to give the 
armature coils and connections a coat of 
insulating varnish occasionally. 

Keep the collector rings lubricated with 
a small quantity of vaseline and sce that 
the brushes make good contact with the 
rings. 


Fic. 10.—SHowtno DIAGRAMMATICALLY Con- 
NECTIONS FOR SYNCHRONIZING LAMPS. 


Never open the field circuits suddenly 
while current is flowing, and see that both 
main and field switches are open when the 
machine is not running. 

Never throw the machines in parallel 
when they are out of synchronism, the ex- 
cessive rush of current throws heavy 
strains on the engines and generators and 
may cause conatlerable damage. 

Check the air-gap between stator and 
rotor now and then, and if it is found to 
be uneven, realign the machine. This ap- 
plies particularly to engine-type gen- 
erators. A 
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ON THE SUBSTITUTION OF THE ELEC- 
TRIC MOTOR FOR THE STEAM 
LOCOMOTIVE. ' 


BY LEWIS B. STILLWELL AND HENRY ST. 
CLAIR PUTNAM. 


The purpose of this paper is fourfold: 
first, to record certain facts relative to 
heavy electric traction which have been 
established by experience; second, to pre- 
sent calculations of relative custs of steam 
and electric traction in railway service 
based upon these facts; third, to point 
out the transcendent importance of stand- 
ardizing electric-railway traction equip- 
ment as rapidly as may be consistent with 
progress; and fourth, to raise the question 
whether a frequency of twenty-five cycles 
per second or fifteen cycles per second 
should be adopted in railway operation 
by alternating-current motors. 

Three-phase and single-phase alternat- 
ing-current railway motors are now de- 
veloped to a point where they fairly chal- 
lenge the steam locomotive, even in long- 
haul freight service, in which class of 


work the direct-current motor hitherto. 


has found itself unable to compete 
with success. The direct-current motor 
has demonstrated impressively, and upon 
a large scale, its superiority to the 
steam locomotive, not only in operat- 
ing single cars and short trains on lines 
of moderate length, but also in frequent 
and heavy passenger service in which the 
length of train is limited only by the 
length of station platform, while the mo- 
tive-power equipment far exceeds in power 
developed the limits hitherto established in 
steam passenger service. 

On the Valtellina line and through the 
Simplon tunnel seventy-ton electric loco- 
motives with three-phase motor equip- 
ment, capable of developing a draw-bar 
pull of 28,000 pounds, have displaced the 
steam locomotive, with results showing 
both marked improvement in service and 
substantial economy in operating costs. 
In the New York subway, eight-car trains 
weighing 320 tons are in operation, 
equipped with motors developing during 
acceleration a tractive effort equivalent to 
a draw-bar pull of 55,000 pounds. 

The heaviest passenger locomotive used 
on the Erie system weighs, exclusive of 
tender, 206,000 pounds, of which 55.8 per 
cent, or 115,000 pounds, is effective on 
drivers. Assuming the adhesion to be 
twenty per cent, such a locomotive exerts 
a draw-bar pull of 23,000 pounds. The 
motors of the eight-car electric trains of 
the New York subway, therefore, exert a 
“LA paper presented at the 213th meeting of the 
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tractive effort equivalent to more than 
twice the draw-bar pull of this locomotive. 

Managers and engineers of railways us- 
ing steam are considering the possibilities 
of electricity. Naturally, the problem usu- 
ally presents itself in reference to particu- 
lar cases in which special conditions em- 
phasize the advantages of electric trac- 
tion; but a point has been reached in the 
development of electric-railway equipment 
where it is evident that no absolute and 
permanent limits beyond which the motor 
may not go can be fixed; and it is not un- 
reasonable to consider the possibilities of 
the electrice motor not only in passenger 
service, but also in freight service, not only 
in the operation of railway terminals, but 
also fur the operation of railway divisions 
‘and even for trunk lines. The answer to 
the question: “Will it pay to electrify?” 
involves consideration ot both relative 
carnings and relative cost of operation. 
PASSENGER SERVICE FACTORS CONTRIBUT- 

ING TO INCREASED EARNING POWER. 

The more important considerations 
which affect gross earnings are: —, 

1. Frequency of service. 

2. Speed. 

3. General comfort of passengers. 
4. Safety. 

5. Reliability of service. 

6. Increased capacity of line. 

7. Frequency of stops. 

8. Convenient establishment of feeder 
lines. 

1. Frequency of Service—The motor- 
driven interurban car operating upon 
scores of lines in competition with steam 
railway service has convincingly demon- 
strated its ability not only to attract busi- 
ness from competing steam lines but also 
to create new business. 

2. Speed—The possibilities of operating 
by electricity at speeds exceeding the maxi- 
mum which can be obtained safely in 
steam operation, owing to the elimination 
of unbalanced reciprocating parts of the 
locomotive, is well known. It was strik- 
ingly illustrated in the Berlin-Zossen trials 
by the attainment of a speed exceeding 
130 miles an hour. These tests demon- 
strated the ability of electric equipment 
to operate at a sustained speed more than 
twice as great as that of our fastest ex- 
press trains on runs of any considerable 
length, and exceeding by about fifty per 
cent the maximum which can be attained 
even for a short distance by the steam 
locomotive with a reasonable degree of 
safety. Even at speeds at which steam 
locomotives may be operated without great 
danger of leaving the track. as a result of 
the effect of unbalanced reciprocating 
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parts, electric engines are far better able 
to maintain speed while drawing heavy 
trains. 

3. General Comfort of Passengers—The 
great advantages of electric traction in 
respect to comfort of passengers are well 
known. Cleanliness and improved ventila- 
tion made possible by the elimination of 
smoke and cinders; lighting practically 
without heat and at low cost by a system 
which makes it easy to place lamps in any 
desired location, and heating apparatus ef- 
fectively and conveniently controlled, are 
factors of very great importance in build- 
ing up passenger business under condi- 
tions of competition. In operating through 
tunnels, ventilated with difficulty, the elec- 
tric motor, in eliminating smoke and the 
gases of combustion, possesses an advan- 
tage which is frequently controlling. 

4. Safety—So much has been said and 
printed in the daily press regarding the 
alleged dangers of electric traction that 
it is well to place on record here a state- 
ment of the considerations which inevit- 
ably lead to the conclusion that electric 
traction, if the equipment be properly de- 
signed and installed, is essentially and 
materially safer, so far as the traveling 
public is concerned, than steam traction. 
The more important of these considera- 
tions are: 

a. The fact that in case of a rear-end 
collision, which is perhaps the most fre- 
quent form of accident experienced in 
the operation of our railway systems, the 
energy which propels the electric train can 
be shut off generally with great prompt- 
ness. On the other hand, the steam loco- 
motive carrying in its fire-box from 1,500 
to 2,000 pounds of coal heated to incan- 
descence, almost invariably sets fire to any 
broken cars, or other combustible material 
with which it comes in contact. Where 
the electric supply to trains is obtained 
at low potential from a third rail, the risk 
of short-circuit, which maj result in fire 
if tlfe cars be not fireproof, is greater 
than it is in the case of overhead construc- 
tion, even when the voltage employed in 
the latter case is very high. In fact, in 
the latter case it may be said that risk 
from the physiological effects of the cur- 
rent or from fire resulting from short- 
circuit is practically eliminated, except 
perhaps in tunnels of very limited clear- 
ance. 

b. The elimination of the boiler carry- 
ing steam at high pressure, also means 
the removal of an element of risk which 
in many railroad accidents has destroyed 
life. 

c. The absence of-smoke in tunnels, 
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and consequent ability to see signals clear- 
ly at all times, constitutes an advantage 
of the utmost importance for electric 
operation. 

d. The electric heater affords opportu- 
nity not only for ideal control of tem- 
perature of the cars but almost absolutely 
eliminates risk of life. 

e. The elimination of the gas tank and 
the oil lamp used for lighting in steam 
traction, and the substitution of electric 
lighting, also implies a material gain in 
safety. 

f. The danger of derailment in the case 
of the electric locomotive is far less than 
in the case of the steam locomotive, by 
reason of the elimination of unbalanced 
reciprocating parts. 

g. The electrification of railways where 
high-speed passenger traffic is involved, 
affords opportunity for improved methods 
of protecting trains by signal systems, 
automatic or other. 

h. The ability to cuf off power at will 
from a given section and therefore from 
trains operating upon that section under 
certain conditions, may be availed of to 
prevent accidents. 

As against the considerations above re- 
ferred to, the addition to the permanent 
way equipment of an electric conductor 
conveying power to trains imposes in the 
former case a material risk not involved 
in the latter. If the power be supplied 
through a third rail, a guard should be 
used whenever possible to prevent acci- 
dental contact with the rail by employés 
or by others walking upon or crossing the 
track. Several effective forms of guard 
are available, of which at least one has 
been in service upon a convincing scale for 
five years. 

5. Reliability of Train Service—Inter- 
esting evidence in respect to the relative 
reliability of steam locomotives, and of 
electric motors carried upon cars and con- 
trolled by the multiple-unit system of 
train-control, is derived from the official 
records of the transportation department 
of the Manhattan Division of the Inter- 
borough Rapid Transit system of New 
York. Upon the elevated lines, steam 
locomotives were used from the inaugura- 
tion of the first constituent line of the 
ultimate system in 1872 until 1902, dur- 
ing which year and a part of the following 
year, electric equipment was gradually 
substituted. The locomotives were oper- 
ated under exceptionally favorable con- 
ditions, were not overloaded, were of 
simple construction, and admirably main- 
tained, The electric equipment that suc- 
ceeded them is operating trains which 
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average 5.3 cars as against 3.8 cars in the 
days of steam operation. The average 
speed is materially higher. 

Accurate record is kept of the dura- 
tion of every delay in the operation of the 
trains. The results for the months No- 
vember, 1900, to March, 1901, when steam 
was used, and the corresponding months 
of the years 1905-6 under conditions of 
electric operation, illustrate in a striking 
manner the marked gain in reliability of 
service which has resulted from the adop- 
tion of electricity. For the five months of 
steam operation the aggregate car-mile- 
age was 18,527,773 miles, and the aggre- 
gate delay 8,258 train-minutes. The car- 
mileage per train-minute delay was 2,243. 

For the corresponding period of electric 
operation, five years later, the car-mileage 
was 25,482,081, the aggregate train- 
minutes’ delay 5,970 and the car-mileage 
per train-minute delay was 4,268. 

6. Increased Capacity of Line—Electrie 
traction, where electric locomotives are 
used, eliminates dead weight by abolish- 
ing the tender and facilitates construction 
under which practically the entire weight 
of the locomotive is carried upon the 
drivers. Where the motors are mounted 
directly upon trucks of cars constituting 
the train, the best results are obtained. 
This increase in weight available for ad- 
hesion, in conjunction with the character- 
istics of the electric motor, makes it pos- 
sible to attain electric service rates of ac- 
celeration altogether impracticable in 
steam service; consequently trains in pas- 
senger service where short headway is de- 
sirable can follow each other at shorter 
intervals than is feasible where steam 
motive power equipment is employed. 

In operation of freight trains, if it 
should ever become practicable to distrib- 
ute electric locomotives throughout the 
length of the train and operate them by 
multiple-unit control, trains of length far 
bevond present limits could be operated. 

7. Frequency of Stops—The interurban 
electric line competing with the steam rail- 
road for traffic between two cities possesses 
great advantage in the collection and dis- 
tribution of passengers, from the ability of 
its cars to stop at any street intersection 
or other convenient point, instead of re- 
ceiving and discharging passengers at a 
single railway station in each town. 

8. Convenient Establishment of Feeder 
Lines—A natural development, which dur- 
ing the last five years has been very rapid, 
is found in the use of comparatively short 
electric trolley lines in connection with 
steam express service for long-distance 
This method of utilizing the ad- 
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vantage of local electric lines by the com- 
panies operating trunk line systems is 
eminently wise. However, were the trunk 
line systems to utilize electricity for 
through traffic, the extension and system- 
atic improvement of local feeders would 
be facilitated, because power developed 
in large amount, as for the operation of 
heavy through traffic, is produced at low 
cost per unit, and because of the possibil- 
ity of attaching cars or short trains arriv- 
ing on local lines to through trains at 
points of Junction. 

ILLUSTRATIONS OF PASSENGER BUSINESS 
DEVELOPED BY INTERURBAN ELEC- 
TRIC LINES. 

In a very comprehensive paper pre- 
sented by J. G. White before the Inter- 
national Engineering Congress at St. 
Louis in 1904, the following striking illus- 
trations of the advantages of frequent 
service are given: 

“Cleveland-Oberlin Line—These cities 
are thirty-four miles apart. The com- 
petitors for passenger traffic between these 
cities and intermediate points are the Lake 
Shore & Michigan Southern Railroad 
(steam) and the Cleveland, Elyria & 
Western (electric). In 1895 the total 
number of passengers carried by the steam 
railway between these cities and inter- 
mediate points was 203,014. This total 
decreased gradually after the competing 
electric line was opened to a minimum in 
1599 of 71,755, from which it gradually 
recovered in 1902 to 91,761, but during 
this same year the electric road carried a 
total of about 3,000,000. 

“Cleveland-Plainesville Line — These 
cities are thirty-nine miles apart. The 
competitors for passenger traffic are the 
Lake Shore (steam) and the Cleveland- 
Plainesville and Eastern Railway (elec- 
trie). In 1895 the steam road carried be- 
tween the terminals and intermediate 
points 199,292 passengers, but in 1902 
it carried only 28,708 passengers, while 
the electric system carried 1,537,754 pas- 
sengers. 

“Cleveland-Lorain Line—These cities 
are twenty-six miles apart. Competitors 
are the New York, Chicago & St. Louis 
Railroad (steam) and the Lake Shore 
(electric). In 1895 the steam road car- 
ried 42,526 passengers but in 1902 it 
carried only 9,795 passengers, the electric 
road in the same year carrying 3,896,902 
passengers.” 

The Lackawanna & Wyoming Valley 
Railway Company, operating a double- 
track system between the cities of Scran- 
ton and Wilkes-Barre, Pa., carried, dur- 
ing the four months ending October, 1906, 
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1,396,833 passengers. This railway, eight- 
een miles in length, competes with two 
double-track steam railways having ex- 
cellent terminals in both cities, and with 
a third double-track steam railway having 
an equally good terminal in Scranton, but 
a less favorably located terminal at the 
Wilkes-Barre end of the line. 

A study of the transportation statistics 
of New York city, particularly during the 
last decade, is not only of great local in- 
terest, but is instructive as illustrating 
the effect of improvement in transit 
facilities upon gross receipts. Comparing 
the Manhattan Elevated Railway for 
the year 1893 with the same system for 
the year 1899, a decrease of twenty-one 
per cent in paid fares is found. During 
the same period the paid fares of surface 
lines, which meanwhile in large degree had 
adopted electric operation, increased by 
forty-three per cent. ‘The decrease in 
business on the elevated lines was not due 
to any decrease in the service, as the car- 
mileage operated increased steadily dur- 
ing this period. The inference is that the 
diversion of trallic to the surface lines 
was a direct result of the improved service 
offered by the latter. 

During the year ending June 30, 1901, 
the last fiscal year of steam operation on 
the elevated lines, the Manhattan system 
collected 190,045,741 fares. The surface 
lines collected 388,108,794 fares. During 
the year ending June 30, 1904, the Man- 
hattan system, now operated by elec- 
tricity, collected 286,634,195 fares, an 
increase of fifty per cent, while the surface 
lines collected 419,423,092, an increase of 
about eight per cent. In the following 
year, 1904, the subway began operation, 
and both elevated and surface lines re- 
corded a decrease in fares collected. 

Notwithstanding the very rapid increase 
in population of the Borough of Man- 
hattan and The Bronx from 1890 to 1905, 
the paid fares collected by the several 
transportation systems have increased still 
more rapidly. 

COMPARATIVE COSTS OF OPERATION. 

As the standard with which to compare 
our estimate of cost of electric operation, 
we have adopted the grand average results 
obtained in operation by steam locomo- 
tives upon the existing railways of the 
United States, as set forth in the report 
of Statistics of Railways for 1904 com- 
piled by the Interstate Commerce Com- 
mission, and proof-sheets of the report 
of the commission for the year 1905. The 
estimated costs of electric operation be- 
ing approximately determined as com- 
pared with the grand averages obtaining 
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in steam railroad practice in this country, 
the work of determining, for any given 
case, the relative advantages and disad- 
vantages of steam and electric operation 
will perhaps be facilitated. In estimating 
operating expenses of electric equipment, 
we have based conclusions upon results 
obtained in practice so far as we possess 
the necessary data. 

The substitution of electric for steam 
equipment involves a large investment in 
power plant, and in electric conductors 
and apparatus for conveying power from 
the power plant to the moving trains. 
The distributing system for alternating- 
current equipment, which is the only class 


of equipment deserving serious considera- 


tion in connection with the general prob- 
lem which we are discussing, comprises 
an addition to permanent way equipment 
in the form of overhead construction and 
electrical conductors conveying 
from the power-house to the trolley or 
conductor which is carried above the track. 
At the present time, the limit of potential 
generally adopted in this country in con- 
structing alternating-current dynamos is 
11,000 volts. Where this voltage is gener- 
ated, and the distance from the power- 
house to the section of railroad to be elec- 
trified does not exceed twenty-five or thirty 
miles, step-up and step-down transformers 
are unnecessary. For greater distances, 
higher potentials are used upon the feeder 
circuits between power-house and trolley, 
transformers for increasing the generated 
potential being installed in the power- 
house, and transformers for lowering the 
potential to that selected for the trolley ; 
e. g., 11,000 volts, being located in suit- 
able transformer houses at intervals of 
from thirty to fifty miles, depending chief- 
ly upon density of traffic. 

For the trolley, a potential of 11,000 
volts is suitable and can be adequately in- 
sulated. The mechanical support for the 
trolley comprises, preferably steel poles 
with brackets or light steel bridges span- 
ning the track. 

The cost of the power plant and dis- 
tributing system are properly chargeable 
to capital account. 

Our estimates are based upon the as- 
sumption that single-phase alternating- 
current equipment is used; that the trol- 
ley potential is 11,000 volts; that each 
power-house supplies railway line to a 
distance of 150 miles in each direction, 
the feeder potential employed being 60,- 
000 volts: that the overhead construction 
is first-class in every respect, and steel 
bridges and field poles set in concrete be- 
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ing exclusively used for the support of 
both trolley conductors and feeders.’ 

As regards equipment of the rolling 
stock, it is the general practice of our rail- 
ways to charge against operating expenses 
all new equipment purchased to replace 
that which has been worn out in service. 
In the adoption of electricity, it would 
seem that this method might be followed 
in general by our more important railway 
systems, the substitution of electric equip- 
ment beginning naturally upon those parts 
of the system where the resulting advan- 
tages are maximum. In other words, 
worn-out locomotives, etc., on such a sys- 
tem might be replaced by electric equip- 
ment and the cost of the equipment 
charged against operation, just as the cost 
of new steam locomotives otherwise re- 
quired would be charged against opera- 
tion. The cost of these new locomotives 
under steam operation would be charged 
against “Repairs and renewals of loco- 
motives,” and it would seem that their 
value expended for electric equipment to 
replace them might be similarly charged. 
In addition to the purchase of new loco- 
motives to replace those worn out in serv- 
ice, our railroads are compelled from year 
to year, by the growth of their business, 
to purchase additional locomotives and 
other rolling equipment. While these are 
usually charged against capital account 
in one form or another, it may be pointed 
out that any method of financing their cost 
which may be adopted is equally applicable 
to electric locomotives. 

In cases where the initial substitution 
of electricity is on a large scale, as com- 
pared with the total rolling stock equip- 
ment of the railroad making the change, 
it is probable that a part if not all of the 
cost of electric rolling stock equipment 
will generally be charged to capital ac- 
count. 

The grand average costs of steam opera- 
tion in the United States for the years 
1901-1905, are set forth in the following 
table. Many of the items included in this 
tabulation vary between wide limits in 
the practice of different railroads. 
MAINTENANCE OF WAY AND STRUCTURES. 

Under the genera] heading, “Mainten- 
ance of Way and Structures,” item No. 1, 
“Repairs of Roadway,” if charged at all 
should show some reduction under con- 
ditions of electric operation, but obviously 
no material change is to be expected. We 
assume, therefore, that this item, amount- 


1In assuming the use of the single-phase system we 
are not condemning other systems. The three-phase 
system has not received from American engineers in 
general that degree of consideration which its possibili- 
ties and demonstrated advantages justify. Its use, at 
least on mountain-grade divisions, can be supported by 
very strong arguments. 


February 2, 1907 


ing to 10.818 per cent of total operating 
expenses, will remain unchanged. 

The items, “Renewals of rails,’ “Re- 
newals of ties,” and “Repairs and renewals 
of bridges and culverts,” may be con- 
veniently grouped. In the aggregate, 
these on the average steam operated rail- 
road amount to 6.33 per cent of the total 
cost of operation. If the electric loco- 
motive be substituted for the steam loco- 
motive, it is safe to predict that this group 
of items of expense will be reduced. From 
the best study which we have been able to 
make of the detailed factors comprised 
under these three items of the classifi- 
cation, it would seem that under electric 
operation they should be reduced about 
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tric operation. The effect of track 
bonding would increase the items under 
consideration by about one-eighth, which 
is equivalent to an increase of 0.8 per cent 
in operating expenses. To avoid possible 
confusion, we include the cost of “Repairs 
and renewals of track bonding,” as a 
separate item in the column, “Estimated 
cost of operation by electricity.” 

Item 5, Table I, “Repairs and renewals 
of fences, road-crossings, signs and cattle- 
guards,” will not be changed by the adop- 
tion of electricity. 

Item 6, “Repairs and renewals of build- 
ings and fixtures,” includes repairs and 
renewals of engine houses and shops, also 
water tanks and coal-handling apparatus. 


TABLE I. 
aa aa 1 Estimated 
Aver-| Cost of 
er cent. age | operation 
Five | by Elec- 
Item 1904 | 1903 | 1902 | 1901 | Years] tricity 
Maintenance of Way 
and Structures.. .. .|/274,415,279119.784/19.519/21 185/22.255/22.272121.003| 22.354 


, Renewals of rails.. 


. Renewals of ties... 


p 0 2 


Repairs and renew- 
als of bridges and 
cul 32,166,990 


8. Repairs and renew- 
als of fences, road- 
crossings, signs and 
cattle-guards..... 


6. Repairs and renew- 


als of buildings and 

fixtures..........{ 20,320,204) 2.114 
7. Repairs and renew- 

als of docks and 

wharves.......... 2,883,274! 0.208 


8. Repairs and renew- 
als of telegraph... 


9. Stationery and 
printing.. ....... 


2,374,932] 0.171 


383,158 
1,829,448 


0.028 
10. Other expenses.... 0.132 
Repairs and renew- 

als of track bond- 

Repairs and rencw- 

als 


of overhead 
construction...... ; 


one-fourth: in other words, they should 
approximate five per cent of the total 
operating expenses. 

The cost of track maintenance is in- 
creased by reason of the electric bonding 
of the rails. This bonding, ineluding the 
cost of special bonds necessary where an 
automatie track signal system is used, 
will cost about $500 per mile under aver- 
age conditions. Its cost of inspection and 
maintenance should not exceed $50 per 
mile of single track per annum. | 

The annual cost of “Renewals of rails,” 
“Renewals of ties,” and “Repairs and re- 
newals of bridges and culverts,” averages, 
in the United States, $400 per mile of 
track, which as above stated, is 6.633 per 
cent of average operating expenses, under 
steam Operation, and for equal trains, as 
we have estimated, five per cent for elec- 


2.319, 2.228 


6,179,686) 0.446] 0 437 


2.147 


0 209 


0 179 


0.029 
0.125 


. Repairs of roadway] 144,161,701|10.393/30.348]11 .093]11.332/10.204'10.818| 10.818 
18,250,022! 1.316] 1.208] 1.386] 1.521] 1 676 
36,856,864 e >.519| 2.487) 2.838| 3.140 


1 . 439 
2.728 5.00 

2.461| 2.593) 2.730} 2.466 
0.527] 0.625] 0.598) 0.527 0.527 
2.590} 2 562| 2.417| 2.366 1.300 
0.235); 0 220| 0.283} 0.231 0.231 
0.165| 0.173} 0.158) 0.169] 0.169 
0.032] 0.031) 0 029) 0.030; 0.030 
O 209| 0.361: 0.317) 0.229) 0.229 
0.800 
3.250 


Under electric operation, it is evident that 
this item would be materially reduced. 

“Repairs and renewals of locomotives” — 
It is conservative to say that for the opera- 
tion of a given train-mileage, under the 
average conditions of railway service in 
this country, the number of electric loco- 
motives required should not exceed one- 
half the 
now used. 


steam locomotives 
The reduction in the number 
of locomotives implies, of course, a reduc- 


tion in the cost of repairs and renewals of 


number of 


engine house and shops, and taking this 
Into account, in connection with the elimi- 
nation of water tanks and coal-handling 
apparatus, distributed along the line, this 
item will, be reduced from 2.366 per cent 
to about 1.3 per cent of the total annual 
operating expenses. 

Item 7, “Repairs and renewals of docks 
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and wharves,” obviously will not be af- 
fected. 

Item 8, “Repairs and renewals of tele- 
graph.” It is probable that this item will 
be somewhat increased in general where 
electric operation is adopted. The effect 
upon the operating expenses, however, is 
so slight as to be practically negligible in 
our consideration of the general problems 
of comparative expenses of steam and elec- 
tric service. 

Item 9, “Stationary and printing,” will 
not be changed. 

Item 10, “Other expenses,” we may as- 
sume will not be affected. 

Under the general heading, “Mainte- 
nance of wavs and structures,” the classi- 
fied statement of operating expenses of a 
railroad electrically equipped includes the 
following items in addition to the fore- 
going: 

a. “Repairs and renewals of track bond- 
ing.” 

This has been referred to in our discus- 
sion of items ?, 3 and 4, and it is included 
in our tabulated statement as a separate 
item amounting to 0.8 per cent of operat- 
Ing expenses, 

b. “Repairs and renewals’ of overhead 
or third-rail construction.” 

From detailed calculations of the cost 
of high-class overhead construction, where 
two tracks are to be equipped the cost of 
overhead construction is approximately 
RIOBOO per mile. This includes: trolley 
conductors equivalent to No. 4.0 wire B. 
& N. Gauge, insulated) for 11,000 volts 
alternating, and supported by steel cables, 
carried by substantial steel bridves set in 
concrete, and spanning the tracks. For 
single-track work using steel poles and 
brackets and catenary support, the cost 
Closely approximates $1800 a mile. 

Of the total line mileage of the United 
States in 1905, amounting to 216,974 
miles, approximately Oot are in double 
track, including vards and sidings for 
single-track lines, and 0.6 are single track. 

The grand average cost of overhead steel 
construction of the type considered close- 
ly approximates $5,000 per mile of track. 
In this case, our estimate of the annual 
cost of “Repairs and renewals of overhead 
construction” can not rest directly upon 
actual experience, since practically no 
overhead construction of this character is 
in use under the conditions of railway 
service, We may. however, base conclu- 
sions which should be reasonably correst 
upon consideration of first-class overhead 
trolley construction, 

Lizht steel bridges, sef in concrete, sub- 
ject to the comparatively-slight strains in- 
volved in supporting the HEN (conductors 
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required, should last almost indefinitely 
if kept properly painted. ‘The absence of 
smoke and gases from locomotives favors 
their long life. The cost of these steel 
bridges and poles is a large part of the 
overhead construction. 

The wear of the trolley wire will depend 
upon density of traffic, but its original cost 
is only $700 a mile, and judging from the 
experience of ordinary trolley lines and 
the results obtained on the Valtellina, its 
life should be long. 

The steel catenary cables supporting the 
conductor being well galvanized should 
last many years without renewals. 

Breakage of insulators, such as are now 
available, will not constitute a large item 
of expense. 

As regards life of steel structures, it is 
instructive to note the fact that much of 


the structure of the Manhattan Elevated. 


lines still in use is more than thirty vears 
of age, and is apparently unimpaired not- 
withstanding the heavy and frequent traf- 
fie which it has carried and still carries. 

It is probable that the amount which 
should be allowed for “Repairs and re- 
newals of overhead construction” should 
not exceed $150 per mile of track per an- 
num. This is equivalent to $210 per mile 
of line per annum, the average ratio of 
track mileage to line-mileage being 1.4 to 
one. | 

The increase in operating expenses due 
to this item is about 3.25 per cent, the 
average operating expenses per line-mile 
in the United States for the year 1905 
being $6,451.00. 

It is, of course, possible to erect a much 
cheaper form of construction if wood poles 
be used. The annual effect upon operat- 
ing expenses with this type of construc- 
tion as an average figure may be expected 


to approximate 2.5 per cent. 
(To be continued.) 
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Ten - Thousand - Horse-Power 
Eieetrie Plant for the Long 
Acre Electrice Light and 
Power Company. 


It was announced during the week that 
contracts had been placed for a 10,000- 
horse-power electric plant to be built on 
Forty-second street, west of:Tenth avenue, 
New York city, for the Long Acre Elec- 
tric Light and Power Company. The 
order for turbines, it is stated, has been 
given to the Wilkinson Steam Turbine 
Company, of Birmingham, Ala., and calls 
for the delivery of this part of the plant 
in four months. It is said that work will 
be begun immediately on the building. 
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A recent decision of the Supreme Court 


upheld the claims of the Long Acre com- 


pany to rights in the ducts of the Con- 
solidated Telegraph and Electric Subway 
Company through Forty-second strect and 
up Broadway. The new plant, however, 
would be altogether beyond the capacity of 
this distribution system, and John C. 
Shechan, president of the Manhattan 
Transit Company, the owner of the Long 
Acre Electric Light and Power Company, 
states that the plans for a large plant will 
be consummated in anticipation of an 
acknowledgment of the company’s rights 
to space in the conduits all over the city. 

The Long Acre Electric Light and 
Power Company was incorporated by sev- 
eral theatrical men and associates, and 
acquired a franchise granted twenty years 
ago by the board of aldermen to the 
American Electrical Manufacturing Com- 
pany. This company is long since de- 
funct. The franchise owned by the Ameri- 
can company authorized the grantee to lay 


overhead or underground wires through-. 


out the city streets for the conveyance of 
electricity. The company was incor- 
porated with a capital of $50,000, and 
Alfred Hayman, William Harris, William 
W. Walters, Henry B. Harris and Frank 
McKee were the incorporators. Since then 
the company has been absorbed by the 
Manhattan Transit Company, in which 
John C. Sheehan and associates are the 
prime movers. According to a statement 
issued recently by representatives of the 
Manhattan Transit Company, Edgar Van 
Etten, vice-president of the New York 
Central & Hudson River Railroad, is a 
director of the Manhattan company, and 
is about to be elected its president. Among 
the other directors are William J. Clark, 
manager of the foreign department of the 
General Electric Company; William H. 
Lamprecht, of Lamprecht Brothers, bank- 
ers, Cleveland; G. Tracy Rogers, John C. 
Sheehan and William Harris. Under its 
charter the Long Acre company is author- 
ized to erect a plant and lay the necessary 
wires and other conductors in the district 
bounded by Fifth avenue, Thirty-third 
street, the North river and Fifty-ninth 
street. : 

The American Electrical Manufacturing 
Company transferred its franchise in 1888, 
without having made any use of it, to 
Frederick E. Townsend. He, in turn, 
transferred this franchise in 1889 to the 
American Iluminating Company, which 
company erected a plant and generated 
and sold electricity by means of overhead 


Vol. 50—No. 5 


wires until the Consolidated company’s 
subway conduits were completed, when the 
city authorities stepped in and tore down 
all of the American company’s overhead 
wires. ‘This action forced the American 
company into the hands of a receiver. The 
franchise was sold to Martin Minturn in 
1897, who, in turn, on March 1 last as- 
signed all his rights and interest in it to 
the Long Acre Electric Light and Power 
Company. 

The Consolidated Telegraph and Elec- 
tric Subway Company, under a contract 
made with the city in 1886, and subse- 
quently ratified by the legislature, is in 
control of the subway conduits for the 
conveyance of electricity through the pub- 
lic streets. By its contract, however, it is 
bound to allot suitable space to any other 
electric company which has legal power 
to furnish electricity, receiving a rental 
in return of $1,000 a year for each mile of 
duct. The Long Acre company’s applica- 
tion for space in these conduits has been 


‘denied, the contention being that the 


Long Acre company did not have the 
necessary legal power to sell electricity. 
Justice Dowling granted’ a peremptory 
mandamus ordering the Consolidated to 


set aside the necessary space. From this 
the Consolidated appealed. The matter 
was then taken to the Court of Appeals, 
and a decision rendered by a divided court, 
three justices affirming the decision of 
Justice Dowling in the Supreme Court last 
October, and two justices dissenting. 


—er a 


New York Section of the 
Illuminating Engineering 
Society. 

On Friday, February 8, a meeting of 
the New York section of the Illuminat- 
ing Engineering Society will be held at 
the Edison Auditorium, 44 West Twenty- 
sixth street, New York city, for the elec- 
tion of officers of the New York section 
for the ensuing year. Thomas J. Lytle, 
Jr., of the Welsbach Company, Glouces- 
ter, N. J., will present a paper on “The 
Photometry of Incandescent Gas Lamps.” 


° | 
Lackawanna Railroad to 
Eleetrity. 


It is announced that improvements in 
its suburban service involving the instal- 
lation of electricity as a motive power will 
soon be made by the Lackawanna Railroad. 
A system similar to that recently put in 
operation by the New York, New Haven 
& Hartford Railroad is to be installed on 
the road from New York to Morristown, 
N. J., and on the Montclair (N. J.) 
branch. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


DISCUSSION ON THE SUBSTITUTION OF THE 
ELECTRIC FOR THE STEAM LOCOMOTIVE. 


The 213th meeting of the American In- 
stitute of Electrical Engineers was held 
in the auditorium of the Engineers’ 
Building, West Thirty-ninth street, New 
York city, Friday evening, January ?5, 
1907. This was the first meeting of the 
institute to be held in the new building, 
and, as the paper to be read was of gen- 
eral interest, invitations had been ex- 
tended to the members of the American 
Society of Civil Engineers, the American 
Institute of Mining Engineers, the Ameri- 
can Socicty of Mechanical Engineers, the 
New York Electrical Society, the New 
York Railroad Club and the Transporta- 
tion Club to attend. 

The paper of the evening was entitled, 
“On the Substitution of the Electric Mo- 
tor for the Steam Locomotive,” by Lewis 
B. Stillwell and Henry St. Clair Putnam. 

It was presented in abstract by Mr. 
Stillwell and will be found, somewhat 
condensed on another page of this issue. 

Opening the discussion, Frank J. 
Sprague said the authors had given an in- 
teresting résumé of statistical information 
based almost entirely upon direct-current 
operation; they had generalized the fea- 
tures of operation of the steam railroads 
of the United States; and on these as a 
basis, they proposed as a standard for 
electric railway operation, 11,000 volts, 
alternating current at fifteen cycles. Mr. 
Sprague does not accept this conclusion 
and believes that the 600-volt, 1,200-volt 
or 1,500-volt direct-current motors will 
still be in service ten years from now. 
The Pennsylvania, from New York to 
Philadelphia, may be taken as a typical 
trunk line division. He believed that if 
this line were called upon to be electrified 
to-day, it would not be overhead, single- 
phase alternating current either twenty- 
five or fifteen cycles, but direct current. 
Ile ventured this prophecy—that on a 
large number of the lines which can by 
any stretch of imagination be considered 
as subject to a reasonable prospect of 
electrification, 1,200 or 1,500 volts direct 
current will, on any present development 
known, give better results in every way 
than alternating current at fifteen or 
twenty-five cycles, with an overhead sys- 
tem. 

B. G. Lamme said that on account of 
considering the total amount involved in 
the electrification of the railroads of this 
country, $1,500,000,000, that the problem 
is big enough to call for a frequency which 
is most suitable for the work. The ques- 
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tion is whether that should be twenty- 
five eveles or something lower. About 
three years ago he presented a paper to 
the institute, describing a single-phase 
railway system. ‘The frequency given was 
sixteen and two-thirds cycles, a ratio of 
two to three to the standard frequency of 
twenty-five. There was considerable op- 
position to the use of this low frequency 
and commercial conditions forced the 
adoption of twenty-five cycles. He ad- 
vocated, however, strongly, the use of 
lower frequency when it came to heavier 
work, and still advocates it. ‘The reasons 
which can be given are the greater out- 
put one can get from a given motor. For 
instance, with a first-class motor, built 
for twenty-five cycles, the operation may 
be above question, the machine may be 
considered perfect in its way, but operat- 
ing the same machine on fifteen cycles 
makes it possible to raise the induction 
from twenty-five to forty per cent, which 
means that much higher voltage may be 
applied at the same speed, thus giving 
twenty-five to forty per cent bigger out- 
put from the same motor. That in itself 
is a controlling item in the question. This 
result has been verified by actual test. 
Mr. Lamme pointed out the fact that the 
single-phase series motor can operate on 
both frequencies, fifteen and twenty-five. 
The tractive effort docs not seem to be 
influenced by the frequency, particularly 
if they be spring suspended. Nearly all 
the European companies have adopted 
fifteen cycles. 

Bion J. Arnold, after some brief rem- 
iniscences said he did not agree entire- 
ly with the paper that we should stand- 
arcize at once. He is willing to con- 
cede, if we are going to use alternating- 
current railway systems, that probably we 
should adopt a standard frequency, and 
so far as his own investigation has gone, 
he leans toward the fifteen cycles, 
but he does not want to stand on that 
now. Although fifteen cycles gives a 
weight of the locomotive practically the 
same as twenty-five, as it increases the 
size of the transformer but reduces the 
size of the motor, it gets additional power 
on the locomotive and that is what we 
must get. We do not get as much power 
on the wheels with the alternating cur- 
He be- 


lieves that some form of high-potential 


rent as with the direct current. 


overhead conductor is going to be the final 
solution of the railway question. 
W. B. 


mendation of the authors of the paper 


Potter endorsed the recom- 
for a more perfect standardization of the 
svstems and apparatus for railway work. 
lowever, standards are ordinarily secured 
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where it does not cost anything to bring 
them about. One can hardly expect that 
a road, contemplating an equipment 
which would cost, sav, $2,000,000, for the 
sake of standardization and in anticipa- 
tion, perhaps, of sometimes effecting a 
junction with some other road at some 
distance, would spend $3,000,000, yet that 
is just what the selection of standards now 
would mean. There is no question but 
that the motor, limited as it is by the 
space between the wheels, the car body 
on the clearance over the track, is the 
device to which all of the rest of the equip- 
ment must be subordinated in order to 
get the best results. A great deal would 
be involved in the substitution of fifteen 
cycles for twenty-five. It would mean a 
considerable increase in cost for the 
generating apparatus; it is a frequency 
that is not suitable for lighting the cars, 
even, and a frequency which for every 
other use than the single-phase motor it- 
self, and incidentally the conductor sys- 
tem from the generating station to the 
motor, would possess no advantage. Ile 
does not think, however, that we can look 
for the ultimate development of the 
single-phase motor on twenty-five cycles. 
We can build a motor that has good com- 
mutation, but it has a relatively small 
output for its size, weighing something 
like twenty-five per cent more than the 
direct-current motor having a correspond- 
ing capacity. With fifteen cyeles, with 
the same degree of commutation, the 
motor would probably weigh from ten to 
fifteen per cent more only. Tests have 
shown that, assuming the tractive effort 
of a motor on direct current to be 100 
per cent, on twenty-five cycles it varies 
from eighty to ninety per cent, and on fif- 
teen evcles from seventy to eighty per cent, 
according to the condition of the rail. 
With alternating currents the slipping 
takes place in a series of jerks so that 
after the wheel has once shipped, it may 
take hold of the rail and have a higher 
maximum pull than before it first slipped, 
by reason of having cleaned the rail off. 
The average draw-bar pull after slipping 
with alternating current is perhaps 
seventy per cent greater than it is with 
direct current. Furthermore, except for 
freight work, where the motor is geared 
eo as to have a high torque per ampere, 
there is little probability that an alter- 
nating-current, single-phase locomotive 
can be built sufficiently light so that any 
one need have no fear as to a lack of ad- 
hesion on the rails. 

Referring to the high-voltage, direct- 
current system, Mr. Potter said that, by 
the addihamtiot they commutating, pole to 
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the ordinary direct-current motor, a 
motor designed for 600 volts can be run 
at 1,000 or 1,200 volts without showing 
any sign of arcing over or sparking. A 
1,200-volt motor would have the same 
margin, so that so far as commutation is 
concerned, there has been an improvement 
made in the direct-current motor that is 
comparable to the advance made when 
the carbon brush was substituted in place 
of the copper brush. 

W. S. Murray said that accurate rec- 
ords showed, on a freight basis, the steam 
locomotive shop repairs average 6.68 
cents per locomotive-mile. On a pas- 
senger basis, the total cost per locomotive- 
mile is 5.6 cents as compared with 
eight and ten cents for the freight. Sub- 
dividing the passenger locomotives again 
into shop repairs and maintenance, the 
first, shop repairs, is 3.88 and mainte- 
nance 1.72. Mr. Potter had told him that 
1.25 cents was the corresponding figure 
for the General Electric locomotive, No. 
6,000, operating 50,000 miles on the test 
track, under severe conditions. Mr. 
Murray does not think it necessary to 
adopt a standard frequency yet. 

Q. S. Lyford described the equipment 
of the electrical section of the Erie Rail- 
road, over which, on January 22, the first 
electric train ran into Rochester. This 
consisted of a motor-car equipped with 
single-phase motors and multiple-unit 
control for operation from an 11,000-volt 
trolley wire twenty-five cycles. 

C. L. du Muralt exhibited diagrams 
showing the performance of various loco- 
motives, which, he believes, show plainly 
the superiority of the electric locomotive 
over the steam locomotive, and more par- 
ticularly of the three-phase, alternating- 
current locomotive, over anything else ex- 
tant. A feature of the electric locomotive 
is its ability to carry overloads. A charac- 
teristic of the three-phase locomotive is 
its nearly constant speed at all loads. 

A. H. Armstrong said that we have 
outgrown the days of a piece of appara- 
tus having an indicated horse-power 
capacity under 2,000, and having a main- 
tenance charge of eight or ten cents per 
locomotive-mile under the best level track 
operation, and double that when the con- 
ditions are adverse. We now have a piece 
of apparatus that under an endurance 
test of 50,000 miles has had a mainte- 
nance charge of less than 1.5 cents, a con- 
eentrated horse-power of 22,000, and capa- 
ble of giving fifty per cent increase for 
unlimited periods with forced ventilation. 
With the asset we have in the clectric 
locomotive we have reached the day when 
we can approach big problems in rail- 
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roading with supreme confidence of win- 
ning out over the steam locomotive. It 
is not a case of types of apparatus, or a 
question of frequency. Each case has to 
be considered by itself. In ten years from 
now we will still be disputing over the 
question of frequency, alternating-current 
or direct-current operation. Looking 
back on the history of the steam locomo- 
tive, we have no standard. 

N. W. Storer said the whole question of 
the electrification of steam railroads 
comes down to one of dollars and cents, 
and a system which can be operated and 
installed for the least money is going to 
be the one which is going to win out. 
His experience is that it generally comes 
down to the question of a locomotive of 
the single-phase type. The question of 
frequency is most important. Every time 
the single-phase locomotive comes up for 
heavy work, it very quickly brings up the 
question of frequency, and it nearly al- 
ways, works down to fifteen cycles. 
Thirty per cent greater output may be 
got from motors with fifteen cycles than 
with twenty-five cycles. The fifteen-evcle 
motor approximates very closely the effi- 
ciency reached by the direct-current 
motor, and in power-factor, also, it comes 
very close to the direct-current motor. 
Above ninety per cent throughout the 
entire range is obtained in most sizes. 
The difference in cost. of the locomotives, 
which is shown in the paper, is inadequate 
to cover what in his opinion would be the 
difference. It would be at least $5,000, 
which would be overwhelming in favor of 
the fifteen cycles. That figure will in- 
clude transformer and everything on the 
locomotive. He believes that satisfactory 
lighting may be obtained with fifteen 
cycles by going to the low voltage lamp 
having a heavy filament. 

William McClellan believes firmly the 
solution of the railroad problem is going 
to be by means of the high-voltage, over- 
head trolley, and the alternating-current, 
single-phase motor. He feels sure that 
nothing stands in the way of the standard- 
ization of fifteen cycles. Railroads to-day 
do very little exchanging of locomotives, 
but it will be impossible to electrify the 
railroads of this country if the cars are 
not exchangeable. He does not think 
great reliance should be placed on the 
rendered figures of cost of railroad opera- 
tion. » 

W. I. Shehter thinks that the lower 
frequency (fifteen cycles) is very de- 
sirable for the single-phase motor. The 
output of the motor may be increased 
some thirty to thirty-five per cent by a 
decrease in frequency to fifteen cycles. 
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He gave figures showing that on an inter- 
urban road using twenty-five cycles, the 
cost of the power-house is 34.5 per cent 
of the total, substations two per cent, low- 
tension construction 14.8, and low-tension 
copper twelve, high-tension 5.4, bonding 
seven, and equipments twenty-five per 
cent. Turning to fifteen cycles the power- 
house cost was increased to thirty-eight. 
substations to 2.1, low-tension construc- 
tion remaining the same at 14.8, and due 
to the lesser losses in the track, the copper 
could be decreased to obtain the same 
losses, to eleven per cent; the high-ten- 
sion construction remained at the same, 
5.4, bonding the same at seven, and the 
total cost of equipments twenty-three, and 
making the total one per cent greater for 
the fifteen cycles. But comparing equip- 
ments for a road which approximates 
steam railroad practice, in which the cost 
of the equipments is increased approxi- 
mately 100 per cent, with the cost of the 
power station in proportional increase, the 
figures come out quite otherwise, and very 
closely as given in the paper, which shows 
that as we go toward the heavy railroad 
work there will be more demand for the 
lower frequency. : 

Dr. J. B. Whitehead, Jr., said that 
vehicle is best which possesses two charac- 
teristics to the greatest degree. It should be 
self-contained and have the greatest power 
that can be got into it. The greater the 
distance between substations and the less 
complicated the apparatus the better. 
From the standpoint of self-containment 
we must look for something from the 
direct-current side before we yield the 
position taken by the advocates of the 
alternating-current system. He asked if 
there is any instance on record where 
there have been unpleasant results at- 
tendant upon a broken bond. 

Mr. Stillwell,. replying to Dr. White- 
head, said he did not know of any case 
in which danger has occurred from that 
cause. He believes that the discussion 
had settled’the question of frequency in 
favor of fifteen cycles. The estimates 
given in the paper for rolling stock were, 
for twenty-five cycles, $150,000,000. Mr. 
Storer had said that the difference in 
favor of the fifteen cycles would be at least 
$5,000 per locomotive instead of $1,000. 
Scaling that down to $4,000, and apply- 
ing that to 24,000 locomotives, the dif- 
ference is $96,000,000, which is ten times 
the difference in cost of power-house 
equipment. He believes we are able to 
standardize frequency and the different 
positions of the overhead trolley, and this 
should be done. 

The meeting was then_adjourned. 
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The Mackay Companies’ 
Interests in Telephone 
Securities. 


In the listing of the stock of the Mack- 
ay companies on the New York Stock 
Exchange recently some interesting in- 
formation concerning its holdings in the 
American Telephone and Telegraph Com- 
pany was brought to light. In addition 
to its holdings in the American Telephone 
and Telegraph Company the Mackay Com- 
panies has stock holdings in a large num- 
ber of important subsidiary Bell com- 
panies. The statement filed with the 
Stock Exchange is the first public com- 
pilation of the companies in which the 
Mackay Companies is interested. The 
amount of holdings in the various com- 
panies is not given, but it is shown that, 
including the entire capital stock of the 
Commercial Cable Company and various 
Postal Telegraph Companies, the holding 
company has stock in 102 cable, tele- 
phone and telegraph companies. 

Of the Bell subsidiaries the Mackay 
Companies has stock in the Buffalo, 
Canada, Missouri and Philadelphia Bell 
companies, the Cumberland Telephone 
and Telegraph, the Hudson River, Michi- 
gan State, Missouri & Kansas, Nebraska, 
New England Telephone and Telegraph, 
New York & New Jersey, Pacific 
States, Pennsylvania, Pioneer Telephone 
and Telegraph, Rocky Mountain Beh, 
Southern New England, Tri-State Tele- 
phone and ‘Telegraph and Western Tele- 
phone and Telegraph. 

Of the cable and foreign telegraph com- 
panies in the list these are the more 
notable: Commercial Pacific, Commer- 
cial of Cuba, Direct West Indies, Direct 
United States, Great Northern of Copen- 
hagen, Halifax & Bermuda, Deutsch At- 
lantische Telegraphen Gesellschaft, Mexi- 
can Telegraph, Montreal Telegraph and 
Western Telegraph Company of London. 

The company has holdings, among 
others, in the American District Tele- 
graph companies of New Jersey and 
Philadelphia and the Boston District 
Messenger Company. There is also a 
long list of subsidiaries of the Postal 
Telegraph and Cable companies. 

__<@—<{_—_—_ 
Opportunity for Electric Light- 
ing Plant at Havana, Cuba. 

L. M. Harvey, of the Electric Con- 
tracting Company, Havana, Cuba, writ- 
ing from Havana, states that there is a 
erving need in Havana for another plant 
to furnish light and power for the public. 
It is stated that a concession can easily 
be secured, and that there is considerable 


business ready to be signed up as soon 
as a new company enters the field. 
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Exposition of Safety Devices. 


The inaugural banquet of the Exposi- 
tion of Safety Devices and Industrial 
Hygiene was held on the evening of Mon- 
day, January 28, at the Waldorf-Astoria, 
New York city, under the auspices of the 
American Institute of Social Service. 
Charles E. Hughes, governor of the state 
of New York, was the guest of honor and 
chief speaker. 

The grand ballroom of the Waldorf was 
crowded and the three galleries were filled 
with women. Among the diners were 
manufacturers, merchants, publicists, doc- 
tors, editors and other professional men. 
Josiah Strong, president of the Ainerican 
Institute of Social Service, presided. He, 
together with William IT. Totman, are the 
moving spirits in the undertaking. 

At the speakers’ table, besides Governor 
Hughes, were Colonel Carroll D. Wright, 
who was present as the speciai representa- 
tive of President Roosevelt; Baron des 
Planches, the Italian Ambassador and 
dean of the diplomatic corps at Washing- 
ton; Second Secretary Von Radowitz, of 
the German Embassy at Washington ; 
Charles Stewart Smith, ex-Mayor Seth 
Low. Count Massiglia, consul-general of 
Italy; C. R. Coffin, president of the Gen- 
eral Electric Company; Charles R. Flint. 
Dr. Thomas Darlington, President A. C. 
Humphreys, of Stevens Institute, and J. 
N. Seligman. Among those present, and 
who have taken an active’ interest in this 
work, were Arthur Williams, New York 
Edison Company; Emerson MeMillin, and 
C. M. Heminway, Consolidated Engine- 
Stop Company. 

The exposition was opened at the 
American Museum of Natural History on 
January 29, and will run until Febru- 
ary 12. 

This exposition is 
demonstration of a national 
which has for its object the promoting of 
the invention and utilization of devices 
which will lessen the dangers to which 
American workmen are exposed in operat- 
ing modern machinery. 

During the addresses the speakers re- 
ferred to the prevalence of preventable 
accidents which annually claimed a very 
great number of victims in the army of 
workers in this country. Reference was 
also made to the great numbers of victims 
of railroad accidents, the point being made 
by Dr. Josiah Strong, president of the 
American Institute of Social Service, that 
the danger of travel by rail is increasing 
more rapidly than the passenger traific. 

The exposition in the Museum of Nat- 
ural History consists principally of oper- 


the first public 
movement 
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ating safety devices gathered from all 
parts of this country and abroad. Ad- 
mission is free and illustrated lectures are 
given by Dr. William H. Tolman, director 
of the institute. 
i ee 
The Sons of Jove. 

A meeting of the Sons of Jove was held 
at the Electrical Club, New York, on 
Friday, January 25. About thirty new 
members were admitted, and the inter- 
esting ceremonies in connection with the 
initiation were carried through with an 
unusual degree of sugcess. H. B. Kirk- 
land was master of ceremonies, and Wm. 
Robertson, of Buffalo, presided during the 
Jovian meeting; assisting were, Van Rens- 
selaer Lansingh, V. C. Gilpin, Harry 
Waterman and Philip Hoover. After the 
Jovian session a unique dinner was served 
in the basement of the Electrical Club. 
One hundred gentlemen were present. In- 
stead of the usual formal dinner service, 
individual tables and seats were furnished 
in the way of wine boxes, one of which 
held the cover and the other was used 
for a chair. The room had been decorated 
for the occasion, and the informality of 
the affair was the cause of much merri- 
ment. J. P. Hall, president of the Elec- 
trical Club, presided at the dinner, al- 
though the responses were entirely im- 
promptu. Brief speeches were made by 
George Weiderman, C. C. Sibley, H. B. 
Kirkland, M. R. Cockey, Charles A. Eid- 
letz and Major Robert Edwards. During 
the latter part of the evening a vaude- 
ville entertainment was given in the as- 
sembly room of the Electrical Club. 

On the evening of Friday, January 25, 
a rejuvenation of the Sons of Jove was 
held at Chicago, Ill., at which fifty new 
members were initiated. A plan is on 
foot to form a Jovian lunch-room club, 
and arrangements are being made at one 
of the popular restaurants so that mem- 
bers of the order can gather together at 
special tables each day for lunch. Para- 
phernalia has been purchased for the ex- 
clusive use of the Chicago branch, and 
arrangements are being made so that 
more frequent rejuvenations may be held 


at Chicago. 
—___-@—=—____- 


Pays $3,000,000 Back Taxes. 


The special franchise taxes of the Man- 
hattan Railway Company for the years 
1900 to 1905, inclusive, have been paid 
to the controller of the city of New York. 
The Interborough Rapid Transit Com- 
pany, now the owner of the Manhattan 
elevated railroad system, forwarded four 
checks to the controller aggregating 
$3,170,141.70. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Measurements of Inductance and 
Impedance. 


In a discussion of methods of measuring. 


the inductance and impedance of telegraph 
and telephone circuits J. E. Young con- 
siders the effects of impedance caused by 
iron in the circuit. In using a bridge 
system of balancing inductance or a zero 
method, if one of the inductances contains 
iron it will be found impossible to obtain 
a true balance, unless both inductances 
contain similar iron cores. The magnetic 
circuits of the two must be symmetrical. 
This is due to the fact that even though 
the total value of the inductance and of 
the time constants may be the same, yet 
they are not so from instant to instant; 
owing to the different magnetization of 
the cores. In testing with the key and a 
dead-beat galvanometer the inequality that 
exists will manifest itself as a double 
kick—that is to say, that getting the re- 
sistance balance, and approaching the in- 
ductance balance, it will be found that on 
making or breaking the key there is a kick 
first in a direction indicating less induc- 
tance is required in the balance arm, and 
then in the opposite direction. Hence 
for the calibration of the iron inductance, 
in the absence of a similar standard re- 
course must be had to absolute measure- 
ments. When the inductance under test 
contains iron, the most important factor 
which complicates the measurement is the 
variation of the permeability of the iron 
with the current strength acting on it. 
This quality might be called the specific 
electromagnetic capacity. Since induct- 
ance varies as the product of permeability 
and magnetizing force, which has a con- 
stantly increasing quantity, there is an 
increasing value of inductance as the 
strength of the current is increased. 
Hence the test current should be regulated 
roughly to the working strength which 
usually traverses the apparatus whose 
value is being measured. Another of the 
variations to be considered is that due to 
eddy currents in the iron. When making 
a test by rapidly interrupted alternating 
currents and a telephone this eddy effect 
becomes marked and the effective induct- 
ance decreases seriously. At the same 
time a variation is introduced by the eddy 
currents in the effective resistance of the 
inductance circuit under observation when 


measured by alternating or intermittent 
currents, due to the fact that these cur- 
rents dissipate energy and thus increase 
the effective resistance. Besides the fore- 
going causes the value of the inductance 
depends also upon the previous history of 
the iron—that is to say, if the iron in- 
ductance under test has previously heen 
magnetized by a strong current it will 
be found that the inductance comes out 
smaller than it did before the strong mig- 
netization had occurred, owing to the resid- 
ual magnetization. Accordingly, before 
making a measurement of the normal in- 
ductance of a piece of apparatus it should 
be demagnetized so as to remove the mag- 


netization due to previous history.—Ab- 


straclted from the Electrician (London), 


January 4. 
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The Future Telegraph System. 

A greater part of the telegraph systems 
of the world are conducted substantially 
according to the methods introduced by 
Morse. The Morse code is still in use and 
the Morse key and sounder, with prac- 
tically little change. However, W. J. 
White believes that signs are not wanting 
that a critical period in the history of 
telegraphy has been reached. The re- 
quirements of commercial life to-day are 
such that the older system is barely able 
to cope with them. Progress obviously 
will lie in two directions: the maximum 
output of a system must be secured, and 
the cost of operation must be reduced. 
These two developments are, to a certain 
extent, antagonistic, so that to secure one 
advantage the other must be sacrificed 
somewhat. A brief review is given of 
various attempts to increase the capacity 
of a telegraph system, but none of the 
machine systems is thought to be entirely 
satisfactory. There is one feature in 
common with several of these systems: 
they require some kind of synchronizing 
device for their operation. Synchronism 
is at all times difficult to secure, and this 
difficulty is thought to spell failure to 
many projected type-printing systems. 
The ideal type-printing telegraph should 
be free from any synchronizing device. 
The great feature of the Morse system 
is its reliability. It will work not only 
under favorable conditions, but when con- 
ditions are most unfavorable. When quad- 


ruplex working is not possible, duplex can 
then be worked; and when this fails, sim- 
plex. If simplex can not be worked there 
is no telegraph system that can. With 
machine telegraphy the case is different. 
The: slightest thing wrong with the syn- 
chronizing arrangements is sufficient to 
throw the whole system out of order, and 
it is necessary to have a Morse signaling 
set to contro] the working of the ap- 
paratus, so that the advantage often 
claimed for machine telegraphy—that it 
dispenses with the need of specially 
trained operators—is nullified. A second 
factor in the universal adoption of ma- 
chine telegraphy is that of cost. The 
machine telegraph of the future will over- 
come, as far as possible, these disadvan- 
tages. It must be simple. The ideal is 
a typewriter keyboard operated by any 
one who can use a typewriter. An instru- 
ment at the other end should record.the 
message in Roman characters, preferably 
in page form. What is wanted is a simple 
system in which the operator writes out 
at one end of a cheap line, and the mes- 
sage comes out written in page form at 
the receiving station. For lines which 
are more costly the line must be capable 
of being duplexed or quadruplexed. In any 
case the total message cost must be such 
as to enable the system to compete with all 
others, whether telegraphic or telephonic. 
Minor developments will probably come 
into being in connection with commer- 
cial work. Big business houses will have 
their private telegraph lines to the nearest 
office, a typewriter telegraph instrument 
being placed on the desk. An operator 
will write messages previously dictated. 
These will be received on a printing ma- 
chine at the main office. An indicator 
will warn the operator there that the mes- 
sage is waiting. It will be taken from 
the receiver and despatched to its destina- 
tion without delay. In a few moments 
the merchant for whom it is intended will 
receive a signal on the instrument in his 
office and, going to it, will get the message. 
—Abstracted from the Electrical Review 
(London), January 4. 
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Steam at High Pressures and 
Temperatures. 


Some important research work has been 
conducted by Dr. DeLaval on the use of 
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high-pressure steam for steam-turbine pro- 
pulsion. He has used steam pressures up 
to 1,500 and 1,700 pounds per square inch 
in his experimental work. Obviously, the 
use of very high pressures is impossible 
with cylinders of large diameter, so that 
this fact will always restrict the use of 
such high pressures in reciprocating en- 
gines and reaction engines, for the full 
pressure of the steam must be taken by the 
casing at the point of admission. This 
difficulty does not arise with impulse tur- 
bines, such as were used by DeLaval. It 
is pointed out that the usual tables giving 
the latent heat pressure, temperature and 
volume of steam are unreliable for press- 
ures exceeding 350 pounds per square 
inch with a corresponding temperature of 
432 degrees Fahrenheit. Some tables give 
figures going up to 550 degrees Fahren- 
heit, but all the values above 432 degrees 
have been extrapolated. This has been 
done upon the assumption that the em- 
pirical formula found to hold between 
thirty-two and 432 holds for higher tem- 
peratures; but the assumption is danger- 
ous and may involve large errors. Experi- 
ments have been conducted by Cailletet, 
which have been confirmed by others, and 
which show that at about 689 degrecs 
Fahrenheit, or perhaps a few degrees high- 
er, the latent heat of steam becomes zero; 
whereas the empirical formule in ques- 
tion still make it a substantial amount at 
this temperature. The volume of the 
steam deduced from these equations is 
also wrong. Plotting the results of Reg- 
nault’s work, the critical temperature of 
water is found to be 698 degrees. At this 
point, since there is no change of state, 
the latent heat is zero. This theoretical 
deduction has been confirmed in the case 
of carbonic acid gas. Plotting the results 
of Regnault’s investigation, it is easy to 
calculate the number of heat units which 
would be turned into work by an ideal en- 
gine at any temperature. The most re- 
markable feature of these curves is found 
in the fact that there is a maximum effi- 
ciency at a temperature of about 640 de- 
grees Fahrenheit. The result is appar- 
ently paradoxical, as generally the ther- 
modynamic efficiency is greater the high- 
er the maximum temperature. The rea- 
son, however, appears to lie in the rapid 
decrease of the latent heat as the critical 
temperature is approached; hence in an 
ideal engine steam at 1,400 pounds press- 
ure would prove more economical than 
steam at 2.700 pounds. The figures show 
that a very considerable economy is ther- 
modynamically possible by using steam at 
pressures of 1,000 pounds and over. How- 
ever, large allowance must be made for 
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losses due to mechanical and structural 
imperfections. At the present time the 
steam turbine seems to offer the most fa- 
vorable solution of the problem, as there 
are no questions of initial condensation, 
which so largely reduce the commercial 
ethicieney of ordinary reciprocating en- 
gines; nor are there glands to be kept 
tight under extreme pressures and tem- 
peratures, while the practice of velocity 
compounding makes it possible to keep 
down the bucket speed to a reasonable 
limit. — Abstracted from Engineering 
(London), January 4. 
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General Principles Appertaining to 
the Supply of Electricity for 
Industrial Purposes. 

H. F. Parshall discusses here the gen- 
eral principles appertaining to the supply 
of electricity. One advantage of buying 
power is the freedom of each individual 
to carry out his own business unhampered. 
Moreover, the power plant takes up a cer- 
tain amount of valuable space in his fac- 
tory, and there is less risk of failure when 
power is drawn from a large supply sys- 
tem. In spite of these two advantages, 
the power must be supplied to the factory 
at a less rate than that at which it can 
be generated there. Assume that a num- 
ber of individuals associate together for 
the purpose of providing a common source 
of electricity for use in their works, and 
cach shareholder’s investment is in pro- 
portion to the power which he requires. 
No individual would participate in such 
an enterprise except in the belief that his 
share of the capital investment would be 
less than the expenditure required to pro- 
vide a power plant on his own premises, 
and that his share of the expenses of the 
common supply would not exceed the ex- 
penses of generating his own supply. Elec- 
trical power supply is not undertaken in 
this way. It is promoted by manufac- 
turers and others who have found that 
the business is a profitable one. In or- 
der to secure rapid growth the terms must 
be somewhat more liberal than is neces- 
sarv to supply well-established industries. 
The economies which follow from a con- 
centration in one large plant result from 
the nse of large generating units and a 
more uniform and steady load. Capital is 
economized by saving in the capital cost 
of a few large units as compared with 
the cost of a large number of small units; 
a saving in the cost of land and of hous- 
ing (the building may be placed in a local- 
ity where land is cheap and where a cheap- 
er clase of building is permissible): and 
by the fact that the amount of apparatus 
to be provided by the power supply under- 
taking is much less than the ageregate 
of the individual users of the plant. Cheap 
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production results from the superior effi- 
ciency of large units, a steady and more 
uniform load, an expert knowledge ap- 
plied to production, cheaper coal due to 
accessibility. of the power station and the 
conveyance of coal in large quantities. 
Generally the greater the distance from 
the coal field the greater the advantage 
in favor of the power supply company. 
The largest practical unit for a prime 
mover of the reciprocating type is 5,000 
kilowatts. Beyond this, mechanical un- 
wieldiness interferes with operating econ- 
omies. The advantages are thought to be 
in favor of the steam engine as compared 
with the gas engine, while the steam tur- 
bine makes possible the use of much larg- 
er units. Steam turbine units have been 
constructed which are rated at 12,000 and 
even 20,000 kilowatts, but it is doubtful 
whether such very large units offer any 
great advantage, as the saving in capital 
cost 1s a small proportion of the total 
cost, and the gain in efficiency is small. 
Nor in such cases is there much gain in 
floor space, as this is mainly determined 
by the number of boilers and auxiliary 
apparatus, Assuming an undertaking hav- 
ing a rating of 120,000 kilowatts for con- 
tinuous working, a suitable unit for power 
would be 12,000 kilowatts. Such a sta- 
tion could be equipped complete for $50 
per kilowatt, a total of $6,000,000. The 
transmission system from the power-house 
to consumers could be erected for $80 per 
kilowatt. This would cover an area with- 
in a radius of ten miles. The total cost 


would therefore be $130 per kilowatt. 
Preliminary expenses of development. 
land, ete., would be about $150 per kilo- 
watt. With this station containing ten 
12,000-kilowatt units, two should be set 
aside as reserve, leaving eight generators 
with an aggregate output of 96,000 kilo- 
watts. Since, however, the load would 
not come on the station at the same time, 
it is probable that a favorable distribu- 
tion could be secured giving a diversity 
factor of one and one-half—that is to sav, 
the station could have a commercial rat- 
ing of 144.000 kilowatts; so that the total 
capital cost would he $125 per kilowatt. 
The fixed charges to the consumer would 
therefore be $10 per kilowatt-vear. With 
coal at $2.50 per ton the operating cost 
would be 0.4 cent per kilowatt-hour, so 
that the total annual charge to the con- 
sumer should be $15 per kilowatt-vear, 
plus 0.4 cent per kilowatt-hour for the 
energy used. On this basis a factory em- 
ploving from 100 to 300 horse-power, 
operating fifty-four hours a week, would 
be charged $20 per horse-power-year. To 
generate its own power costs at the pres- 
ent time $25. The figures are thought 
to show that this undertaking would be 
profitable, if the principles outlined above 
are ohserved.—Abstracted from the Elec- 
trical Engineer (London), January 3. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Central Station Systema- 

tizing. 

Probably you know among your ac- 
quaintances a shining example system- 
atizer—one who can press one of the nu- 
merous buttons on his desk, first consult- 
ing a card index to find which is which 
and summon Miss Jones. 

Miss Jones, with the aid of several as- 
sistants and a carefully kept index, in a 
comparatively short space of time will be 
able to place in the hands of Mr. Shining 
Example a card with the complete record 
of Bill Brown, over on Butternut ‘street. 
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fuss over Bill and bothered to enter on his 
card what every one knows has happened. 

In addition to carefully recording every 
move Bill or Mr. Shining Example has 
made since Bill first said “play ball,” 
there has been properly entered a com- 
plete record of all the filthy lucre Bill 
has got rid of—this saves looking at Bill’s 
ledger account, in case Mr. Shining Ex- 
ample should ever have time to hear of 
Bill. 

Bill has also been favored with many 
calls by the solicitor who regularly 
“makes” Bills territory (and sits up 


The use of electric light in store windows to decorate a particular display such as is 
here shown is on the increase. Mr. Solicitor, bring this to the attention of some “live one” 


in your city. 


Bill wrote exactly two years, five 
months, three weeks, three days, two 
hours and twenty-five minutes ago—as 1s 
very plainly recorded on the card. 

His card shows that he has had all the 
advertising literature that has been sent 
out during this interval. 

He has also been favored with the usua! 
follow-up letters sent to enquirers—all 
of which is properly entered on the card. 

If Bill had written this letter to a non- 
systematist, he would have been favored 
with the same dose, but perhaps the non- 
systematist wouldn’t have made such a 


nights making reports of every move the 
previous day). 

Besides the many other interesting 
things we learn about Bill by studying his 
card. we find that Bill is a pretty success- 
ful merchant and has favored our friend. 
Mr. Shining Example, with a contract for 
an electric sign, and, Bill not being “‘wise” 
to the fact how much bother and expense 
he has been causing Mr. Shining Example, 
has all this time been splitting up his 
trade with the gas company, which per- 
haps is a little weak in its “system,” but 
just as strong in some other respects; 


therefore Bill was as willing to buy of one 
as the other. 

So much has been written in praise of 
system that there is considerable danger 
of its importance being over-valued. 

While it is undoubtedly true that a 
good, broad common-sense system is abso- 
lutely essential in properly conducting a 
central station, it is equally true that a 
lax system is just about as desirable as one 
of these complex, brain-racking Chinese 
puzzle systems that keep three or four men 
busy “keeping tab” on one man who really 
does all the necessary work. 

A system should always be subordinate 
—not dominant. 

It should be flexible, not hidebound. 

_ The old proverb reminds us that we eat 
to live—we do not live to eat. 

So, too, we should organize and main- 
tain system in our business purely for the 
more profitable conduct of that business, 
and not, as some enthusiasts apparently do, 
run their business to maintain a certain 
system which they’ve got “stuck on” and 
“with.” eo 

A pretty safe rule to follow is—the 
minute the svstem begins to interfere with 
the business, study out a new one that is 
adequate. If the system is not helping 
matters, it has no excuse for existence, for 
it ceases to be useful and is a handicap. 

There are a great many large central 
station enterprises which can afford and 
have a right to maintain a big forcee—an 
extensive force—to carry on the business 
according to set rules. 

In such cases an elaborate system is very 
right and proper, and may be properly em- 
ploved. 

The trouble arises when a small central 
station adopts this big system and en- 
deavors to make it fit its smal] business. 

There are just as many parts and duties 
for the crew of a small vacht as for that 
of a big cruiser, but what sense would 
there be in trying to carry the same crew 
as is necessary to operate the larger vessel? 

It would not only be absurd, but impos- 
sible. 

System, like fire, is a good servant but 
a bad master. 

It is a good business to study the system 
and methods employed by the large con- 
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cern, but it is equally important as well 
not to be carried away with too much 


system. 


Get the good out of the study—copy the 


spirit, not the letter. 


The Chinese have a proverb that runs 
like this: “First the man takes a drink, 
then the drink takes a drink, then the 
drink takes the man.” 

And the same proverb might be truth- 
fully altered to read: “First the man 
adopts the system, then the system adopts 
the system, then the system adopts the 
man.” 

There is no end, in other words, to the 


= waste of money, of energy, of labor and of 


trouble once too much system begins to 
handicap a business instead of the busi- 
ness using the system. 
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out “all by yourself”? or call to your aid 
an experienced systematizer. 

That’s all. 

Use common-sense. Don’t be led away 
by thinking that system is some miracu- 
lous mercurial thing that will in some 
subtle way draw all things unto it. 

In these days of elaborate systems, elab- 
orate labor-saving devices, new-fangled ac- 
counting, etc., etc., it is indeed a cool cen- 
tral station man who can always keep a 
steady head and select the winners to adopt 
to advantage in his business. It is very 
largely a matter of business judgment. 

Have a system. 

Make a study of it. 

Stick to it. 

But don’t let it run you. 

As soon as you outgrow it, improve upon 


An example of ceiling lighting that should prove inspirational to new-business getters. 


But system has its place. 

No business, no matter how small, can 
run without it. 

To ignore system is to neglect your 
business. Because, after all, system is 
business and business is system. 

They’re not two things, but one. 

You ought to have just as much system 
as will help your business—not an ounce 
more. 

Rules for installing a system for your 
business ? 

There aren’t any ! 

It’s up to you. 

What proves very satisfactory for one 
may be a handicap for another. Your own 
good brains and common-sense will aid 
you in arranging a system that will fit 
your business, whether or not you study it 


it—get a bigger one, a broader one, one 
that will fit the changed conditions. 


Under this heading we shall, from week to 
week, present to our readers a little series of 
inspirational aphorisms (original, aboriginal and 
selected), which will, we believe, prove stimu- 
lating and suggestive to those who are interested 
directly or indirectly in the sale of central sta- 
tion current. 


The best you can do for a customer must 
be determined by an estimate of the best 
you can do for your employer. 

Finding good business is in reality find- 
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ing good friends who will do business with 
you and profit thereby. | 

Don’t talk John Henry twaddle—talk 
persuasion. 

To make money you must satisfy your 
customers. 

Our enemies will not deal with us. Be 
the one that makes the most friends. 

Get down to cold facts and dish them 
up on a warm plate. 

Take the other fellow’s point of view 
then convince yourself. 

Continual urging is the price of suc- 
cess to all central stations. 

No man is so dense, so stupid as one 
who, while unsuccessful, persists in hold- 
ing to the beliefs that make him so and 
refuses to try other methods because he 
does not believe in them. 


A 
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Under this general heading we shall present 

to our readers a series of bright, stimulating 

valuable to managers of new-businces depart. 

meee Rarer Seal aoe 

Brae with che son nauys representatives. 

e shal! gratefully accept contributions and 
suggestions from any of our readers. 

We have a deep-rooted conviction here 
at the office that either some of you fellows 
aren't carrying the right ammunition to 
bring down your game, or else your nerves 
aren't steady enough to shoot straight. 

Your reports this week show “prospect 
will close later” to dominate your move- 
inents. 

Now, you know the old story of “wait- 
ing.” 

You know how many prospects deep in 
their hearts mean to buy later. 

And you are just the fellow to make 
them buy now; to inject into their sys- 
tems the telling shots that will hit the 
mark. 

And your enthusiasm, your knowledge 
and belief in your product should be im- 
parted to them. 

When you enter a business office be 
loaded up with answers to objections. 

Don’t let your prospect get in one tell- 
ing shot. 

Have a ready answer to shoot back at 
him, and aim it at a vital spot. 

Catch the drift of his objections and 
gradually lead him up to.what your prod- 
uct will do; for him. 

And when he’s interested in yéu} then 
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put on steam and fill him full of a desire 
to buy. 

Make him not only desire your goods, 
but make him feel he can’t get along with- 
out them. 

And don’t give him a chance to say: “A 
little later,” because you have as good a 
grip on him now as you ever will have. 
And make it count now. | 

Clinching an order and closing a sale 
are the tests of salesmanship. 

Because, we might interest a prospect 
by mail. Might even lead him up to writ- 
ing “probably will close contract later.” 

But what you are for, Mr. Salesman, is 
to clinch the business now. 
= And no amount of dangling your hook 
will get you anything unless you land 
your fish. 

Study yourself, study electricity, study 
your territory. 

Pack yourself so full of talking points 
and answers to arguments that the hardest- 
headed, closest-shelled old boy wiil warm 
to your way of thinking. And don’t let 
him edge away or put you off. 

And make him feel he’s doing himself, 
not you, a favor by signing. 

Take a good drink from the ginger jar 
this trip. 

And let us have more actual contracts 
and less prospective ones. 


It will be our endeavor, from week to week, to 
present in this department brief notices of 
activities among the central stations, as gath- 
ered from men who are in the field and, conse- 
quently, in close touch with the progress of the 
new-business idea and its acceptance ty central- 
station managers. Contributions to this de. 
partment are solicited, and will be received with 
much appreciation by the editor. 

If you are doing something a little better than 
or different from the other fellows, and think it 
would make interesting reading to ELECTRICAL 
REVIEW readers, send in your schemes and plans. 
Ta will be e giy received. 

Address communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


A clever combination advertisement, in 
which the 1900 Washer Company and the 
Union Electric Company, of Dubuque, 
Iowa, recently figured, is the booklet of 
which we publish an illustration entitled 
“Doing a Big Week’s Washing with the 
1900 Self-Working Washer.” 

You will note that the illustration on 
the cover shows the washer belted to an 
electric motor. 

The inside pages of the book are given 
to a strong and forceful talk about the 
washer, while the title page contains a 
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strong talk on doing washing by electricity 
and extends a cordial invitation to readers 
of the book to. visit the exhibition depart- 
ment of the Union Electric Company, Du-' 


Doing a Big 
Weeks Washing 


é 


with a 1900 
Self WorkingWasher 
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Cover of booklet describing electrically driven 
washer 
buque, Iowa, and there to see a practical 
demonstration of washing and wringing 
clothes by electricity. 
The Danville Street Railway and Light 
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electricity and the profits to be enjoyed 
from its use. 

The past few months have marked the 
issuance to the merchants of Danville of 
a very effective and excellent campaign 


of direct-by-mail advertising on the sub- 


ject of electric signs and electric light for 
display purposes generally. 

Here is the text matter of one of the 
attractive mailing cards issued in this 
campaign : 

ELECTRIC LIGHT INVITES TRADE. 

Show your confidence in the goods 
you sell. 

Light up your place of business 
and goods with electric light. ` 

You are a “live one’’—prove it to 
the people. i 

Here’s how—an electric sign, elec- 
tric window illumination, electric- 
ally lighted interior. 

On the back of the card the points are 
further driven home by strong argumenta- 
tive talk which, it seems to us, must 
succeed in overcoming any prejudice that 
might exist either as to the effectiveness 
of electrical advertising, or as to the un- 
due. expensiveness of electrical advertis- 
ing. 

The card is well printed in three colors, 
and shows a design of a figure with an 
electric light bulb constituting its head, 
extending the right hand of fellowship to 
an attractive darnsel in a red coat with hat 


Show your confidence in the goods 


you sell. 


Light up your place of busi- 


ness and your goods with Electric Light, 
You are a “live one” Aes Se 
Prove it to the people—Here’s How: — 


An Electric Sign Ree aac 
Electric Window Illumination  __ 
Electric-Lighted Interior y 


Electricity cleanest, brightest, healthiest, safest, best)” l 5 
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An attractive mailing card sent out by k aya Deneus Street Railway and Light Company, 
anville, Ill. 


Company, of Danville, 11l., is among the 
aggressive army of central stations which 
have decided on the wisest course of ac- 
quainting the people of the advantages of 


to match, who wears a pleased expression 
as much as to say she is not averse to the 
radiant smile with which Mr. Electricity 
beans pon her, 
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Detroit Insulated Wire 
Company. 

One of the vigorous new enterprises that 
has entered the electrical field under favor- 
able conditions is the Detroit Insulated 
Wire Company. This company, with 
energy characteristic of its organizers, has 
this season built and equipped a thor- 
oughly modern plant for the manufacture 
of rubber-covered wire. The active man- 
agement of the company’s business .is in 
the hands of men long and favorably 
known in electrical circles. 

J. H. Hunter, formerly of the National 
Cable and Wire Company, is vice-presi- 
dent, and is in charge of the manufac- 
turing operations of the concern. Mr. 
Hunter is a native of Pittsburg, and his 
early technical training was acquired at 


J. H. HUNTER, Vice-Presipent, DETROIT 
INSULATED WIRE COMPANY. 


the Western University of Pennsylvania. 
While there much of his attention was 
directed to electrochemical problems, par- 
ticularly those bearing on the manipula- 
tion of organic substances. Mr. Hunter’s 
first active connection with the electrical 
business was as electrical engineer for the 
Allegheny County Light Company, of 
Pittsburg, Pa., with which he was asso- 
ciated for seven years. Later he formed 
a partnership with Professor Koch, of the 
department of chemistry at the Western 
University of Pennsylvania, for the manu- 
facture of certain chemical specialties. 
His interest in this firm still continues 
Mr. Hunter was instrumental in securing 
a franchise in Pittsburg and Allegheny 
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fur the Pittsburg & Allegheny Tele- 
phone Company. His connection with 
this company as enyineer of ways covered 
the period of construciion anil equipment, 
during which time he had exceptionally 
good facilities for studying every detan 
connected with the design and mainte- 
nance of large telephone installations, and 
became particularly absorbed in the study 
of problems incident to the use and up- 
keep of their distributing systems. Inu due 
course of time Mr. Hunter purchased an 
interest in and was elected vice-president 
of the National Cable and Wire Com- 
pany, which under his management manu- 
factured rubber-covered and weatherproof 
wires and lead-covered cables with insula- 
tion of paper and other substances for 
electric lighting, power and telephone pur- 
poses. 

Arthur Hartwell, formerly sales man- 
ager of the Westinghouse Electric and 
Manufacturing Company, is secretary and 
treasurer of the Detroit Insulated Wire 
Company, and in active charge of the gen- 
eral management of the enterprise. Mr. 
Hartwell is a graduate in mechanical en- 
gineering of the Ohio State University, 
of Columbus, Ohio. Soon after leaving 
college he entered the employ of the West- 
inghouse Electric and Manufacturing 
Company with which he was associated 
for upwards of fifteen years. While in 
the employ of this company Mr. Hart- 
well was at one time or another associated 
with every department of its manufactur- 
ing operations except the drawing rooi. 
In 1890 he had much to do with the de- 
sign and installation of the first long- 
distance transmission plants put into com- 
mercial use in this country. These plants 
are the famous plants installed at Port- 
land, Ore., and Telluride, Colo., in the 
early nineties. In 1895 he was appointed 
manager of the Pittsburg sales office of 
the Westinghouse company, and had 
charge of branch offices at Cleveland and 
Cincinnati, Ohio, and Buffalo, N. Y. In 
1899 he was appointed to a similar posi- 
tion in charge of the Chicago office with 
branches at Minneapolis, Detroit and 
Omaha. Under his administration these 
branch offices, with the exception of 
Omaha, grew to the point that each was 
made independent of the parent office with 
a manager of its own. In 1901 he was 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


promoted to be the head of the sales de- 
partment with the title of sales manager. 
During his administration the sales or- 
ganization was reorganized into the pres- 
ent divisions of the department: railway 
and light, detail and supply, and indus- 
trial and power; each division with a 
separate manager as an active assistant 
to the sales manager. In 1904 Mr. Hart- 
well acquired an interest in the Sterling 
Varnish Company, of Pittsburg, of which 
he became a director as well as general 
manager. He brought this company's 
business up to the point where new records 
in sales and net profits were made at 
which time he sold his interests and re- 
signed with the intention of reentering 
more actively into the electrical field. As 
a salesman and sales manager he has al- 


ARTHUR HARTWELL, SKECRETARY-TREASURER, 
DETROIT INSULATED WIRE CONPANY. 


wavs held the theory that the jobbers of 
electrical supplies perform an important 
and indispensable function for the manu- 
facturer. That as purchasers for resale 
they are entitled to a liberal margin of 
profit and protection. 

The Detroit Insulated Wire Company's 
new factory is equipped with the most ap- 
proved and carefully selected devices for 
the manufacture of rubber-covered wire 
that have been developed. Those depart- 
ments of its factory in which insula- 
tion is applied to small sizes of conductors 
are completed and in operation. The other 
departments are being put in operation 
as rapidly as the present congested condi- 
tions among manufacturers will permit. 
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Rail Bonds. 
As the importance of good track bond- 
ing becomes better understood, the require- 
ments become more specific. No one type or 


SOLDERED RaıL Bonp, Form 1. 


form of rail bond will satisfactorily meet 
all track conditions. Recognizing these 
facts, the “American Steel & Wire Com- 


SOLDERED Rai. Bonn, Form C. 


pany, pioneers in the manufacture of rail 
bonds, have within the past few years not 
only greatly improved their old standard 
types of bonds, but have developed entirely 
new types, and a very complete set of high 
grade tools for installing bonds. 

The “Crown” and the “United States” 
types of single terminal-stud bonds are 
well known to the trade and need only be 
mentioned here. They are made up in 


J 
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New STYLE SCREW COMPRESSOR. 


all forms and capacities and have either 
the solid compression or the tubular pin 
—expanded studs. This company also 
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makes a very complete line of soldered 
bonds suitable for attaching to any sec- 
tion of the rails. These bonds have special 
features, such as great flexibility, large 


contact surfaces, and so on, which dis- 


tinguish them from other forms. 
The “multi-terminal” type of bond, in 


which each terminal has two or more half- 
inch studs compressed in corresponding 
cup-shaped holes drilled in the head of the 
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bond stands in a class by itself as the near- 
est approach yet made to an ideal bond. 
It is an exposed bond which is applied 
to the head of the rail without disturbing 


SOLDERED RaıL Bonn, Form 2. 


the joint, and at a very low cost. Owing 
to its special form, to the unique way of 
anchoring and sealing the contact, and to 


SOLDERED Rait Bonn, Form 4. 


the very large contact area of each multi- 
stud terminal, this bond is very flexible, 
durable and efficient. 


Four-GanG RAIL-DRILLING MACHINE. 


rail, not only possesses distinct advantages 


all its own, but it is lacking in none of 
the good properties of other types. This 


The cost of drilling the rails for this 


type of bond is rednced to a minimum by 
using a multipleyspindle drill which has 
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been developed for this purpose. Ma- 
chines are made which will drill one, two, 
three or four holes in a single operation. 
These machines are unique and simple 
in their design and construction, and mark 
a step forward in the art of rail bonding. 
Each machine has a positive automatic 
feeding device, ball bearings, an inde- 
pendent adjustment of drills longitudinal- 
ly, and an index marking the correct 
depth of holes. By means of strong 
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the operator to produce uniform and most 
efficient results. 

This company has recently equipped a 
new and very extensive rail bond factory, 
and has engaged the services of experts 
who devote their entire attention to the 


construction of rail bonds and appliances. 
—__<@—___—_- 


Electric Motors for Sawmills. 
The Great Southern Lumber Company 
will install a complete electrical equip- 


PouTABLE HYDRAULIC RAIL-BOND COMPREBSOR. 


clamping devices they are attached quick- 
ly and rigidly to the rails and in conse- 
quence the holes are drilled smooth and 
exactly to size, features of great import- 
ance in rail bonding. Each machine is 
operated by a detachable lever, each stroke 
of which drives the drills forward. The 


ment in its new mills at Bogalusa, La. 
The company controls various properties 
in different lumber centres, and the new 
mill will be not only the largest in the 
United States, but also will have the most 
complete electrical equipment. As a re- 
sult of this latest industrial centre a new 


PORTABLE ELECTRIC MOTOR AND GRINDER FOR ATTACHING SOLDERED RaırL Bonn. 


four-spindle drill may also be operated 
by a light but powerful 500-volt motor. 
The American Steel & Wire Company 
also make a complete set of hydraulic 
bonding tools having many distinctive 
features and a new and improved form 
of screw compressor. In the latter, the 
old form of outer screw has been replaced 
by a quick-acting and self-centering de- 
vice by means of which it is possible for 


town is being built within the confines of 
the old, which before had not even a 
post-office. 

The electrical equipment will be fur- 
nished by the General Electric Company, 
individual induction motor drives being 
used on all of the machines, the total 
motor equipment aggregating some 2,400 
horse-power. 

At the new mill, the generating equip- 
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ment will comprise three generating units, 
direct connected to steam engines. Two 
of these units have 500-kilowatt gener- 


ators while the third unit will be of * 


smaller capacity, generating about 300 
electrical horse-power. All three units 
will be of the General Electric, three- 
phase, revolving-field type, running at 
100 revolutions per minute and generat- 
ing current at a potential of 2,300 volts, 
and a frequency of sixty cycles. The 
power-house will also contain two direct- 
connected marine generating sets, each 
consisting of a thirty-kilowatt generator, 
driven at 305 revolutions per minute by 
a vertical engine. ` 


A New Toggle Bolt. 

With the rapidly growing use of hollow 
tile for the partitions and ceilings of office 
and school buildings, there has come an 
increased demand for bolts to fasten con- 
duits, fixtures, etc., to such tiling. 


Ajax Toaa.LE BoLT 1x HoLDING Position. 


A new type of bolt for this use has 
been devised by Albert Scheible, which ia 
shown in the accompanying illustration. 
The bolt is being marketed as the Ajax 
toggle bolt. The nut of the bolt is pivoted 
in a U-shaped headpiece, which has a bar 
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METHOD OF INSERTING AJAX TOGGLE BOLT. 


across the open end to keep the head 
parallel to the bolt when it is being in- 
serted, as shown in Fig. 1. Then a half- 
turn of the bolt drops the head across 
the opening, so that the bolt can quickly 
be tightened, leaving only the screw-head 
exposed, as the surplus of thread is hidden 
in the wall. The new bolt is made in 
eight sizes by the Ajax Line Material 
Company, of Chicago, Ill. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


GERMAN COMPANIES TO LIGHT BOSPHORUS TOWNS— 
Electric lighting of Pera, Galata, Bechiltash and other towns on 
the Bosphorus has been sanctioned by an irade of the Sultan of 
Turkey and intrusted to two German companies, the Allgemeine 
Electricitits Werke and Siemens & Halske. 


NORTHERN INDIANA RAILWAY—lIt is reported that the 
Dieterich syndicate, of New York, the Murdocks, of Lafayette, and 
Hugh McGowan, of Indiana, have paid $4,000,000 for the Northern 
Indiana Railway, and taken charge, and that they have also ac- 
quired the street-railway lines of Michigan City, South Bend and 
Elkhart. The Northern Indiana runs from Goshen through those 
cities. An extension will be built direct from South Bend to Chicago 
via Michigan City. 


EXTENSION OF PENNSYLVANIA TROLLEY SYSTEMS—The 
York Trolley Company and the York County Traction Company, 
York, Pa., have made plans for an increase of their mileage from 
seventy-five miles of track to 200 miles. It is said that the new 
company will have an authorized bond issue of $2,000,000 for the 
purpose of constructing the new lines. One of the first to be com- 
pleted will be the road from York to Hanover. All of the rights 
and franchises have been secured, with the exception of a way 
through West York borough. 


NEW TELEPHONE COMPANY INCORPORATED—The Inde- 
pendent Telephone Company, of Omaha, Neb., with a capital stock 
of $5,000,000, has been incorporated by F. H. Stow, formerly of Los 
Angeles, Judge Benjamin S. Baker, of Omaha, and W. F. Ely, 
formerly of Portland. The promoters were granted a franchise to 
construct and operate a telephone system in Omaha at the last 
election. The capital stock of the company is divided in 35,000 
shares of preferred stock and 15,000 shares of common stock at 
$100 a share. The preferred stock has no voting power. It is 
expected that a large bulk of the stock will be held by the Union 
Telephone Construction Company, which has contracted to build 
the Omaha system. The dividends are to be paid, first on preferred 
stock up to four per cent, then on common stock up to four per cent, 
then on preferred and common on an equal basis. 


TELEPHONE PLAN ABANDONED—It is announced that nego- 
tiations for the transfer of the telephone rights of the Illinois Tunnel 
Company to the Independent Telephone Company, Chicago, Ill., have 
been broken off, and a new deal along different lines has been under- 
taken. The deal whereby the franchise and undeveloped property 
owned by the telephone department of the Illinois Tunnel Company 
in Chicago was to be transferred to the Independent Telephone 
Company was effected on November 30, 1906, in consideration of 
$10,000,000 and an additional rental of $5 a year for each telephone. 
Thus the announcement that the plan has been abandoned is a 
surprise to most of the stockholders of the Chicago Subway Com- 
pany and its subsidiary, the Illinois Tunnel Company. The Inde- 
pendent Telephone Company has already paid the Illinois Tunnel 
Company $3,000,000, has agreed verbally to pay the remainder within 
the next five years and to install all the new instruments and equip- 


ment required. 


LIGHT AND POWER COMPANY FORMED—Articles of incor- 
ponation have been filed at San Francisco, Cal., for the City Electric 
Company, which has been formed for general lighting and power 
purposes. The capital stock is $5,000,000, of which $9,000 has been 
subscribed. The directors are Adolph Mack, J. J. Mack, Henry 
Steinbach, Mortimer Fleishhacker, Herbert Fleishhacker, W. S. 
Goodfellow, Charles P. Eells, Frank W. Smith and Walter Arnstein. 
Mortimer Fleishhacker and other directors of the new company 
state that the concern has nothing to do with the San Francisco 
Coke and Gas Company merger, and that it will be entirely inde- 
pendent of any other organization. The machinery for the new 
plant has been ordered and the promoters say that work on the 


plant, the site for which will be at some location not yet chosen 
on the bay shore, will begin at once. It is the intention of the com- 
pany to manufacture all its electricity in San Francisco by the use 
of oil fuel. Turbine engines, the first to be introduced in San 
Francisco, will be used for the generation of the electrical current. 
The company will manufacture electricity for general lighting 
purposes and its directors expect to reduce the present cost of 
that commodity. The plant will have a capacity of 10,000 horse- 
power. 


NIAGARA POWER—Secretary Taft has decided that the diver- 
sion of 15,600 cubic feet of water a second from the American side 
and the transmission of 160,000 horse-power from the Canadian 
side of Niagara Falls will not affect perceptibly the scenic grandeur 
of the falls. Permits will accordingly be issued to the Niagara 
Falls Power Company for 8,600 feet and to the Niagara Falls 
Hydraulic Power and Manufacturing Company for 6,500 feet. In 
regard to the water taken from the Canadian side of the falls he 
points out that it is taken from a level much lower than the 
point above Goat Island where the river divides to make the 
American and the Canadian falls, and therefore its diversion can 
not affect the amount of water which passes over the American . 
falls. He therefore directs the issuance of permits to these com- 
panies for the power brought across the boundary line: the Inter- 
national Railway Company, 1,500 horse-power; the Ontario Power 
Company, 60,000; the Canadian Niagara Falls Power Company, 
52,000; the Electrical Development Company, 46,000. To remove the 
unsightliness of the buildings on the American side caused by the 
presence of power-houses and other evidences of commercialism 
and to restore the cafion to a condition which will be more in 
harmony with the beauty and grandeur of the falls, he appoints a 
committee composed of Charles F. McKim, Frank D. Millet and F. 
L. Olmsted to prepare a plan and advise him what changes are 


needed. 
OBITUARY NOTES. 


MR. GEORGE A. BOWDEN , proprietor of the Youngstown (Ohio) 
Gas and Electric Fixture Company, died at bis home in that city 


on January 19. 


MR. ROBERT L. ALLEN, manager of the Economy Light and 
Power Company, Joliet, Ill., died in that city recently. Mr. Allen was 
active in Democratic politics and represented his party in state and 


national conventions. 


MR. S. E. WILLIAMS, manager of the Jacksonville (Fla.) 
Electric Company, died after a short illness, on January 14. Mr. 
Williams was born at Eastchester, N. Y., and was thirty-one years 
of age. He was a graduate of Harvard University, and after leav- 
ing college became connected with Stone & Webster, Boston, where 
he remained for about two years. He was then transferred to 
Dallas, Tex., where he became the assistant manager of the Dallas 
street railway. In January of last year he was appointed manager 
of the Jacksonville Electric Company. In addition to Mr. Williams’ 
connection with the Stone & Webster syndicate, he was secretary of 
the Rapid Transit Street Railway Company, of Dallas, Tex. 


ENGINEERING SOCIETY NOTE. 
THE ENGINEERS’ CLUB OF CENTRAL PENNSYLVANIA— 


The Engineers’ Club of Central Pennsylvania, with headquarters at 


Harrisburg, Pa., announces in its annual report a total present mem- 
bership of 270. There is a balance in the treasury of $232.44, after 
expending $2,213.89 for the work of the club. On January 8, at the 
annual meeting, the following officers were installed to serve during 
the ensuing year: president, Thomas Earle; first vice-president, 
L. K. Kinnard; second vice-president, J. K. Crowell; secretary and 
treasurer, I. S. Lewis; directors for three years, D. E. Tracey and 


W. B. McCaleb. 
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PERSONAL MENTION. 


MR. FRED W. GODFREY has been appointed district manager 
of the Cincinnati (Ohio) office of the Bryan-Marsh Company, Chi- 
cago, IN. 


MR. CHARLES A. MUNROE, Chicago, Ill., has been elected 
general manager of the Economy Light and Power Company, of 
Joliet, 111, to fill the vacancy caused by the death of Robert L. 
Allen. 


MR. W. H. OWENS, superintendent of the Madison County 
Light Company, operated by the McKinley syndicate, with plants 
in Edwardsville and Granite City, Ill, has been transferred to 
Decatur, 11. He was succeeded by E. D. Bell, of Granite City. 


MR. WILLIAM SCHLAFGE has been appointed master car 
builder of the Erie Railroad, with headquarters at Meadville, Pa. 
In a personal note in the issue of the ELectricaL Review for De- 
cember 15, on page 997, this mention was made misleading because 
of an unfortunate printer's error. 


MR. T. H. ABERNATHY, for several years manager of the gas 
and electrical departments of the Birmingham Railway, Light 
and Power Company, Birmingham, Ala., has resigned his position. 
He is succeeded by Mr. A. V. Pope, of the sales department. Mr. 
Abernathy will engage in business for himself. 


MR. HENRY HOLLINGSHEAD GEARY was married to Miss 
Fannie Hazel Leppard, at the home of the bride’s sister, Mrs. 
Andrew Emerline, Jr., Fostoria, Ohio, on the afternoon of Janu- 
ary 23. The bride is the daughter of Mrs. Fannie E. Leppard. 
Mr. and Mrs. Geary will spend several weeks in the South, and 
upon their return will live in Fostoria. Mr. L. P. Sawyer acted as 
best man at the wedding. i 


MR. CHARLES D. WALCOTT, director of the United States 
Geological Survey, has been chosen to succeed the late Samuel 
Pierpont Langley as secretary of the Smithsonian Institution, Wash- 
ington, D. C. Mr. Walcott was born at New York Mills, N. Y., 
March 31, 1850. He became an assistant in the New York state 
surveys in 1879. He was appointed assistant geologist in the geo- 
logical survey in 1879, and took up the study of the Cambrian rocks, 
the oldest known upon the globe. In 1894 Mr. Walcott became the 
director of the United States Geological Survey, succeeding Major 
J. W. Powell. 


MR. THEODORE P. SHONTS will retire on March 4 as chair- 
man of the Isthmian Canal Commission and become president of 
the Interborough-Metropolitan Company, New York city. Mr. Shonts 
has handed his resignation from the government service to President 
Roosevelt, and has been elected president of the Interborough-Metro- 
politan. He enters the Interborough-Metropolitan service at the 
express request of August Belmont, whom he succeeds as president; 
and leaves the government service with the consent of President 
Roosevelt, Secretary Taft and other officials of the administration. 
President Roosevelt has highly commended the work of Mr. Shonts 
as chairman of the Isthmian Canal Commission. Mr. Shonts will 
be succeeded by John F. Stevens, the chief engineer of the canal 
proposition. August Belmont will remain as chairman of the boards 
of directors of the various companies in the rapid transit combine. 
John B. McDonald, the subway builder, has been elected vice-presi- 
dent and superintendent of construction of the Interborough-Met- 
tropolitan company. E. P. Bryan has been elected president of the 
Interborough Rapid Transit Company, which operates the subway 
and elevated lines on Manhattan Island and is one of the subsidiaries 
of the Interborough-Metropolitan company. 


EDUCATIONAL NOTE. 


LEHIGH UNIVERSITY—The Electrical Engineering Society, of 
Lehigh University, South Bethlehem, Pa., has prepared an unusually 
interesting programme for the monthly meetings during the college 
year. Several papers or addresses have been arranged for each 
meeting and the work of the year will take up all branches of elec- 
trical engineering. A number of special speakers have been secured 
to discuss various topics, among these being W. S. Murray, of the 
New York, New Haven & Hartford Railroad; F. W. Glading, of 
Pittsburg; F. N. Hibbits, of the Lehigh Valley Railroad, and C. F. 
Scott, of the Westinghouse Electric and Manufacturing Company. 
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ELECTRICAL SECURITIES. 


Last week's market was decidedly irregular, with continued 


declines, resulting in many net losses. It is not generally believed 
that there will be any material change for the better for some time 
to come. Buying has been in the main professional. The easing 
money market is an important factor, and is expected to continue 
so for some months. Call rates were lower than during the previous 
week and there was a further easing of quotations for time funds 
and commercial paper. Industrial conditions continue favorable, 


with decided activity in the iron and steel trade. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 26. 


New York: Closing. 
Allis-Chalmers common ..........ccececcees 14% 
Allis-Chalmers preferred .......... ccc. cece 38% 
Brooklyn Rapid Transit ...............000. 7153 
Consolidated Gas 26 cia iets chess inne wes 135 
General Electric ......... cc cece e cee cc eee ees 158% 
Interborough-Metropolitan common ......... 37 
Interborough-Metropolitan preferred ........ 73 
Kings County Electric ............. cc cee ee 140 
Mackay Companies (Postal Telegraph and 

Cables) COMMON ..........c cece ecccees 71 
Mackay Companies (Postal Telegraph and 

Cables) preferred ...........0.4- PA 69:4 
Manhattan Eievated ......sssssesosessess.o 141% 
Metropolitan Street Railway ..............00. 105 
New York & New Jersey Telephone.......... 111 
Western Union ......ssssescsesesssesoesese 83 
Westinghouse Manufacturing Company ..... 150 


J. G. Jenkins, D. H. Valentine, H. C. Duval and Eugene Foss, 
whose terms had expired, have been reelected directors of the 
Brooklyn Rapid Transit Company. 

At the annual meeting of the stockholders of the Consolidated 
Gas Company, Walter T. Bliss and Louis I. Greer were elected 
trustees for the ensuing year to succeed Thomas F. Ryan and 
Frank N. Tilford. The other trustees were reelected. Both of the 
new trustees represent large stock interests. 

The New York Stock Exchange has listed the New York & New 
Jersey Telephone Company's $18,930,500 capital stock. The com- 
pany made public a report covering the ten months ended October 
31 last. The report, in brief, was as follows: Gross earnings, 
$6,131,484; operating expenses, $4,333,683; net earnings, $1,697,801; 
fixed charges and taxes, $184,212; balance applicable to dividends, 
$1,513,589; dividends, $799,535; surplus, $714,054; previous surplus, 
$3,997,829; total surplus, $4,711,883. 


Boston: Closing. 
American Telephone and Telegraph......... 1271% 
Edison Electric Illuminating ............... 225 
Massachusetts E.ectric 2... . cee ee eee eee 69 
New England Telephone ..............c008- 120 
Western Telephone and Telegraph preferred. 77 

Philadelphia: Closing. 
Electric Company of America...............- 10% 
Electric Storage Battery common .......... 65 
Electric Storage Battery preferred.......... 65 
Philadelphia Electric ........ 0. cee eee ee eee T% 
Philadelphia Rapid Transit .............66. 21% 
United Gas Improvement ...........e2 eevee 92 

Chicago: Closing 
Chicago Telephone .......... 00. cee cee noes 117 
Chicago Edison Light ............ 00 cee eens 148 
Metropolitan Elevated preferred ............ 71 
National Carbon common .............eee08 8414 
National Carbon preferred ........ Cee bees 117 
Union Traction common ............ eee eens — 
Union Traction preferred ........-.....206- — 


Directors of the Metropolitan Elevated Company have declared 
a quarterly dividend of three-quarters of 1 per cent on the preferred 
stock, payable March 30. Books close March 21 and reopen April 5. 
This is the first dividend since February, 1903. The annual meeting 
will be held April 4. 
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ELECTRIC RAILWAYS. 


OWOSSO, MICH.—The Saginaw, Owosso & Lansing Electric 
Railway has secured an entrance into Owosso, completing its entire 
right of way. 


HOUSTON, TEX.—Active work toward the construction of the 
Houston-Galveston interurban will be started in May and the work 
will be pushed to completion. 


ANNAPOLIS, MD.—The Annapolis city council has passed an 
ordinance for the granting of franchises to railway companies for 
the operation of electric railways on the streets of Annapolis, 


CHICAGO, ILL.—The line of electric railway from Elgin to 
Belvidere, Ill., has been completed and a trial trip made. This 


line is the connecting link in the road between Janesville, Wis., 


and Chicago and Freeport, Ill. 


ALBANY, N. Y.—The state board of railroad construction has 
issued a certificate of necessity to the Putnam & Westchester Trac- 
tion Company to build an electric road from Peekskill to Oregon, 
Putnam county, three and three-quarters miles. 


BALTIMORE, MD.—The United Railways and Electric Company 
has placed in operation a 7,500-horse-power steam turbo-generator, 
which will supply that amount of power for the operation of street 
cars in Baltimore, in addition to the large power plant at present 
in use, 


BANGOR, PA.—The following have been elected directors of the 
Bangor & Portland Traction Company: William Bray, R. J. Gruver, 
J. I. Johnson, John I. Miller, George Mutton, Joshua Bray and B. F. 
Dilliard. The latter was reelected president, George Raesly, secre- 
tary, and John I. Miller, treasurer. 


DENVER, COLO.—The Colorado & Southern Railway has let 
a contract for the grading of sixteen miles of its electric line, which 
will be built from Denver to Boulder. The contract is for grading 
between Argo and Louisville Junction, which work will cost $450,- 
000, or nearly $30,000 a mile. 


HOLLIDAYSBURG, PA.—The American Street Railways Com- 
pany, of Philadelphia, has filed a certificate in court of its intention 
to connect Hollidaysburg and Frankstown with an interurban trolley 
line. To reach the latter town the proposed line will traverse Bald 
Hill, one of the steepest in central Pennsylvania. 


MENOMONIE, WIS.—The mayor has signed the street railway. 


franchise. The Chippewa Valley Electric Company, which proposes 
to build an electric railway from Eau Claire to Menomonie and to 
operate a street railway in Menomonie, has accepted the franchise 
and expects to have the new line ready for business within a few 
months. 


MINEOLA, L. I.—The Huntington Railroad Company, which is 
to build an electric road from Huntington to Babylon, through a part 
of Nassau county, has filed in the clerk’s office its acceptance of the 
franchise granted by the Nassau supervisors, and also a check for 
$1,000 as a guarantee of good faith and an indemnity bond 
for $2,000. 


THERMOPOLIS, WYO.—A franchise has been granted to the 
Thermopolis-Hot Springs Street Railway Company. The road is 
to operate between Thermopolis and Hot Springs, Wyo., and is 
capitalized at $50,000. The incorporators are Howard Junkins, Geo. 
B. Pardee, C. C. Weddle, Paul Berg and A. C. Frisby, all local 
business men. 


ALBANY, N. Y.—The Staten Island Midland Railway Company, 
a reorganization of the Staten Island Midland Railroad Company, 
has been incorporated with the secretary of state, with a capital 
of $1,000,000. The principal office is in New Brighton, Staten Island. 
The directors include Isaac A. Levy, Mark J. Katz and Joseph G. 
Switzer, of New York. 


SPRINGFIELD, ILL.—The Decatur, Litchfield & Taylorville 
Traction Company has been licensed to incorporate. The purpose 
is to construct an interurban railway (electric) from Decatur to 
Litchfleld. The incorporators and first board of directors are: 
Dudley Taylor, Frederick W. Job, Thomas B. McConnell, Alma L. 
Dorothy, W. W. Taylor. 


YOUNGSTOWN, OHIO—At the annual meeting of the Mahoning 
& Shenango Railway and Light Company, at New Castle, officers 
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were elected as follows: president, E. N. Sanderson, New York; first 
vice-president, Randall Montgomery, Youngstown ; second vice- 
president, M. E. McCaskey, New Castle; secretary, Leighton Calkins, 
New York; treasurer, S. C. Rogers, Youngstown. 


NEW CASTLE, PA.—Application for a charter for the Beaver 
Falls, New Castle & Youngstown street-car line indicates a merger 
of all the proposed interurban lines between New Castle and the two 
other cities named. The right of way designated is from Beaver 
Falls to Hoytdale and Wampum to New Castle. A branch line is 
also provided for from Wampum to Ellwood. The incorporators 
are C. J. D. Stroheckler, N. B. Duncan, Jordan Johnson, M. Bliss 
Dewey and George Nye. 


SPRINGFIELD, ILL.—At the meeting of the Illinois Traction 
Company it was given out that the proposed interurban line be- 
tween Springfield and Jacksonville would be built, and that work 
would commence at once. It was also officially stated that a line 
would be built from Lincoln to Peoria in the near future. The line 
from Springfield to Jacksonville will be thirty-three miles long and 
through a densely populated country. The intention was also made 
known to construct a line from Danville, Ill., to Crawfordsville, 
Ind., thus connecting the Illinois system with the electric lines of 
Indiana and the East. 


SPOKANE, WASH.—An order has been placed by the Spokane 
Traction Company for five more cars to be used on the city lines. 
The cars are to be made in St. Louis and patterned after the style 
now in use on some of the lines in the city. The dimension of the 
cars will be forty-one feet in length and they will accommodate 125 
people. Each car will be equipped with four motors of forty horse- 
power each. This makes a total of fifteen cars that have been 
ordered by the traction company for March delivery, ten others 
having been ordered a few’weeks ago. With the placing of these 
cars in commission, the Spokane Traction Company will have a 
total of fifty-five cars in service. 


LORAIN, OHIO—At the annual meeting of the Cleveland & 
Southwestern Traction Company, held at Berea, President F. T. 
Pomeroy, in his annual report to the stockholders, submitted figures 
showing that the gross receipts of the company for the calendar 
year were $645,849, an increase over 1905 of $102,623. Net earnings 
after deducting operating expenses were $363,856, a gain of $53,020. 
During the year the company purchased fifteen new cars which, 
including the fifteen purchased the year before, made a total new 
investment in rolling stock of $225,000. The stockholders reelected 
former directors, and voted approval of the acts of directors in 
important steps recently taken for the enlargement of the system. 


ALLENTOWN, PA.—At the annual election of the Lehigh Val- 
ley Transit Company, which controls the trolley lines in the Lehigh 


Valley, these directors were elected: E. B. Smith, W. F. Harrity, 


G. H. Frazier and A. E. Newbold, Philadelphia; H. C. Trexler, E. 
M. Young and G. O. Albright, Allentown; Tom L. Johnson, mayor 
of Cleveland, and David Young, of Newark. The directors reelected 
the old officers. The annual statement for the year ending November 
30, 1906, was issued. The gross earnings amounted to $892,845, and 
the net profits $348,750. The total net income, after deducting taxes 
and interest on bonds, was $255,370. Of this surplus $93,380 was 
upplicable to the shares of the railway company. 


SAN FRANCISCO, CAL.—Ernst Thalmann, president of the 
United Railways Investment Company, has issued a statement 
that in spite of the delays and losses occasioned by the fire and 
strike in San Francisco, the gross receipts of the united railroads 
of that city for the year 1906 have decreased only $1,116,000 from 
the earnings in 1905, which were $5,941,000. The officers and 
directors of the company are confident that the earnings for 1907 
will exceed those of 1905. They report that the labor situation is 
steadily improving and that the company now has no difficulty in 
obtaining all the labor necessary for the reconstruction of its old 
cable lines. Several of these have been completed and the entire 
work of reconstruction will be finished by spring. 


COLORADO SPRINGS, COL.—St. Louis capitaHsts, represented 
by E. R. Stark, of Colorado Springs, expect to construct an electric 
railway from Colorado Springs to Denver, and will shortly ask the 
city council for a franchise through the streets of the city and for 
a terminal station. The promoters promise a rate of $1 between the 
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two cities and to reduce the running time from two hours and a 
half to one hour and forty minutes. Should the proposition be 
carried out, the capitalists intend eventually to continue the road 
to Pueblo, Cripple Creek, and possibly Cafion City and Florence. 
Denver will be connected with Fort Collins, Greeley and Boulder, 
and the entire chain of towns in the northern agricultural district. 
Upwards of $2,000,000 will be expended. 


TRENTON, N. J.—The stockholders of the Trenton Street Rail- 
way Company, Trenton, Pennington & Hopewell Street Railway, 
Mercer County Traction Company and Trenton Traction Company 
have reelected directors as follows: Trenton Traction Company, 
Ferdinand W. Roebling, John A. Rigg, John L. Kuser, Remi Remont, 
William S. Bell. Mercer County Traction Company, John A. Rigg, 
Ferdinand W. Roebling, Joseph L. Caven, Peter E. Hurley, W. S. 
Bell. Trenton Street Railway Company, John A. Rigg, William S. 
Bell, Robert N. Carson, Philadelphia; Joseph L. Caven, German- 
town; Ferdinand W. Roebling, J. H. Blackwell and Peter E. Hurley, 
Trenton. Trenton, Pennington & Hopewell Street Railway, John 
A. Rigg, Ferdinand W. Roebling, Peter E. Hurley, Remi Remont, 
Robert N. Carson, W. S. Bell, Joseph LU. Caven. 


SPOKANE, WASH.—Work on the Inland Empire system will 
be pushed forward the coming spring, a contract for 7,000 tons of 
sixty-pound and seventy-pound rails having been placed by the com- 
pany. This steel is for the extension from Palouse to Moscow, on 
which grading was recently begun. A portion of it will be used for 
the Liberty lake line, which will be completed early in the summer. 
There will be sufficient left for building to Lake Pend d’Oreille 
and also the proposed Jine down the Spokane river, provided the 
subway franchise is granted. The extension of the Spokane & 
Inland from Palouse to Moscow is about sixteen miles; the spur 
to Liberty lake is about two miles, and the line as surveyed from 
Hayden lake to Pend d’Oreille is seventeen miles in length. Ma- 
terial for the completion of the Spokane & Inland to Colfax and 
Palouse is being delivered on a former contract as construction work 
progresses. With the completion of the Spokane & Inland to Mos- 
cow and the Coeur d’Alene extension to -Liberty lake the Inland 
Empire system will have a total of 200 miles, not including the 
Pend d’Oreille and Nine Mile bridge lines. 


UTICA, N. Y.—The Utica & Southern Railway Company, which 
has been organized for the purpose of operating a standard gauge 
electric road in Oneida and Madison counties; the Oriskany Hydro- 
Electric Company of Utica, incorporated for the purpose of equip- 
ping the line, and supplying power, and the Utica Southern Con- 
struction Company, incorporated for the purpose of constructing 
the line, have perfected their organization. The Utica & Southern 
Railway Company. was organized with these officers: president, 
Henry J. Coggeshall; first vice-president, Adon N. Smith; second 
vice-president William M. West; third vice-president, Thomas F. 
McBride; treasurer, Fred G. Mott; secretary, Edwin H. Risley. The 
principal offices of the company will be located in Utica, and the 
company begins business, it is announced, with a capital stock of 
$600,000. The directors are: G. W. Sanborn, E. H. Risley, F. K. 
Baxter, S. A. Miller, Utica; William West, A. N. Smith, F. G. Mott, 
Hamilton; M. W. Terry, H. J. Coggeshall, R. W. Roberts, Water- 
ville; H. W. Roberts, O. J. Burns, T. McBride, Clinton; H. H. 
Hathaway, Oriskany Falls; L. Fuess, Madison. The Oriskany 
Hydro-Electric Company, of Utica, the power concern, was organized 
with these officers: president, Henry W. Roberts; first vice-president, 
Thomas F. McBride; second vice-president, George W. Sanborn; 
third vice-president, Harry H. Hathaway; treasurer, Fred G. Mott, 
and E. H. Risley, secretary. The directors are: G. W. Sanborn, 
E. H. Risley, Utica; M. W. Terry, Waterville. The concern starts 
with a capital of $500,000. The intention is to establish a power 
plant on Oriskany creek, capable of developing 3,000 horse-power. 
Besides providing energy for the railway, the company proposed 
to provide light and power for villages. The Utica Southern Con- 
struction Company was organized with E. H. Risley as president 
and secretary; H. J. Coggeshall, vice-president; Fred G. Mott, 
treasurer. The directors present were F. G. Mott, E. H. Risley 
and H. J. Coggeshall. This concern is to build the road, and is 
capitalized at $200,000. It is the understanding that application 
will at once be made to the state railroad commission for consent 
to construct the road. 
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NEW INCORPORATIONS. 


WATERBURY, CT.—Quinnipiac Power Company, of Meriden. 
$16,000. 


WERNERSVILLE, PA.—Heidelberg Electric Light, Heat and 
Power Company. $5,000. 


SPRINGFIELD, ILL.—Decatur, Taylorville & Litchfield Traction 
Company. $5,000. Incorporators and first board of directors: 
Dudley Taylor, Frederick W. Job, Thomas B. O'Donnell, Alma L. 
Dorothy and W. W. Taylor. 


COLUMBIA, S. C.—Greenville & Greenwood Railway Company. 
To build a steam or electric railroad from Greenville to Greenwood. 
$100,000. H. H. Prince, president; S. A. Anderson, of Marietta, 
Ga., vice-president; F. C. Owens, Atlanta, treasurer, and T. J. Con- 
ners, secretary. 


ALBANY, N. Y.—The Aero Telegraph and Telephone Company, 
of New York. To build and maintain lines from Trenton, N. J., 
to New York city, to Montauk Point on Long Island, and generally 
in the boroughs of Manhattan, Brooklyn, Queens, the Bronx and 
Richmond. $50,000, consisting of shares of $100 each. Directors: 
L. H. Gunther, of Brooklyn; J. D. Baker, of Yonkers, and E. B. 
Howard and B. S. Mantz, of New York city. 


HARRISBURG, PA.—Harrisville Telephone Company. To build 
a line in Butler, Venango and Mercer counties, extending from 
Harrisville through Butler, Mercer, Slippery Rock, Murrinsville, 
Anandale, North Washington, Mercer, Grove City, North Liberty, 
Clintonville, Berkeyville, Bullion and Mechanicsville to Franklin. 
$5,000. Directors: W. A. McMillan, H. A. Kelly, W. B. Campbell, 
E. E. Wick, J. J. Imrie, J. C. Buchanan, H. L. Johnson, Harrisville. 


GUTHRIE, OKLA.—The Niles Telephone Company, of Niles; 
$1,000; incorporators: W. F. Stipp. J. E. Starbuck and J. B. Green, 
of Hinton; E. E. Longfellow and H. W. Nance, of Niles. The Blue 
Ridge Telephone Company, of Fargo; $1.000; incorporators: G. E. 
Cashman and S. A. Hall, of Gage; J. J. Johnson, Louis Zahn, W. H. 
Morgan, J. E. Hutchinson and Will Stephens, of Fargo. The Mound 
View Telephone Company, of Hydro; $2,000; incorporators: W. H. 
Dooley, J. F. Ralf, E. J. Eperly, G. H. Reher, E. Lemon, R. S. 
McKee and F. L. Newton. 

HARRISBURG, PA.—Beaver Falls & New Castle Street Railway 
Company; to build a line from Beaver Falls to Ellwood City; 
$60,000; president, C. J. D. Strohecker, Zeleinople. Friendship 
Avenue Street Railway Company, Pittsburg; $15,000; president. 
Moulton J. Hosack, Pittsburg. Linden Street Railway Company, 
Pittsburg; $27,000; president, Moulton Hosack, Pittsburg. Potato 
Creek Railway Company; to build twenty-eight miles of railroad 
from Keating Summit to Clermont; president, Marlin E. Olmsted, 
Harrisburg. Wampum & New Castle Street Railway Company; to 
build a line from Wampum to New Castle; $42.000; president, 
C. J. D. Strohecker, Zeleinople. 


i NEW PUBLICATIONS. 

THE ELECTROTECHNIC CLUB, FORT WAYNE, IND.—The 
Electrotechnic Club, of Fort Wayne, Ind., has issued a year book 
containing the constitution and by-laws, together with a roll of 
members. This enterprising organization meets monthly, and at 
each session a paper devoted to some important phase of electrical 
engineering or physics is read and discussed. 


RAILROAD DEPARTMENT, YOUNG MEN’S CHRISTIAN 
ASSOCIATION —The International Committee of Young Men’s Chris- 
tian Associations has published a handsome booklet devoted to a 
summary of the growth for the year 1906 and the outlook for 
1907 of the railroad department. The text is supplemented by 
numerous illustrations of headquarters of the different railroad 
departments in various parts of the country. 


THE KANSAS GAS, WATER AND ELECTRIC ASSOCIATION 
—The proceedings of the ninth annual meeting of the Kansas Gas, 
Water and Electric Association, held at Lawrence, Kan.. October 
16 and 17, 1906. have been published by the secretary. The society 
has a total membership of 155. The officers for 1907 are: president. 
E. S. Springer, Leavenworth; first vice-president, C. I. Brown. 
Abilene; second vice-president, F. L. Williamson, Clay Center; 
third vice-president, H. F. Jackman, Minneapolis; secretary and 
treasurer, James D. Nicholson. Newton. The next meeting of the 
association will be held at Topeka, October 16, 
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ELECTRIC LIGHTING. 


PAW PAW, W. VA.—The town has voted in favor of the installa- 
tion of an electric light plant. 


WAYNESBORO, GA.—The private electric plant owned by J. I. 
Lindter has been sold to the city. 


NILES, OHIO—The annual report of the municipal electric 
light plant for 1906 shows net earnings of $8,977.24. 


DAYTON, FLA.—The city has entered into a five-year contract 
for street lighting with the Schantz Electric Light Company at $90 
per year for each arc light. 


WORCESTER, MASS.—The Worcester Electric Light Company 
has reduced the price for lighting the municipal buildings. from 
eight to six cents a kilowatt-hour. 


FORT PLAIN, N. Y.—A franchise has been granted to the 
Hudson River Power Company to string poles and wires in this 
village for the transmission of electricity for light and power. 


HARRISBURG, PA.—Judge Kunkel, of the Dauphin county 
court, has issued a decree that ends the equity suit of the state 
against McCall Ferry Power Company. Work on the dam will now 
be resumed. 


UTICA, N. Y.—The Hudson River Water Power Company has 
purchased a large tract of land in Hadley, Saratoga County, for 
$160,000. The land is taken for the development of the territory 
along the Sacandaga river. 


ST. LOUIS, MO.—The electric plant of the Laclede Gas Light 
Company burned on January 16, with a loss of $300,000. Three 
thousand subscribers were affected, being without lights and power 
until a temporary service was established. 


SOUTHBRIDGE, MASS.—Southbridge is to take its electric 
current for street lighting from Webster, on a moonlight schedule, 
with light till one o’clock, at a rate that saves $500 a year as com- 
pared with the charges of the local company. 


LEBANON, PA.—The Edison Electric Illuminating Company has 
elected the following officers: president, John A. Rigg; vice-presi- 
dent, Remi Remont; secretary and treasurer, K. A. Fichthorn; 
solicitor, Simon P. Light; superintendent, Harry G. Louser. 


COXSACKIE, N. Y.—At a meeting of the village board the con- 
tract with the Upper Hudson Electric Light Company for lighting 
the streets of the village was renewed for five years at $3,100 per 
year. Seven additional lamps are to be added and an all-night 
service will be given. 


WASHINGTON, D. C.—Electrical Engineer Walter C. Allen has 
recommended to the commissioners that the regulations governing 
electrical wiring in the District be so amended as to provide that 
all service wires to buildings be placed under ground, whether con- 
nected to mains in conduits or on poles. 


GALVESTON, TEX.—Improvements that will aggregate $20,000 
are being made at the central station of the Galveston Electric 
Company. While the greater portion of this money is being ex- 
pended in equipping the station with additional boiler capacity and 
other machinery, many alterations are being made to the building 


itself. 


MONTGOMERY, ALA.—The Montgomery Light and Water 
Power Company held a directors’ meeting recently at which matters 
were discussed by the board, outlining the policy of the company 
for the coming year, also for the extension of gas mains and electric 
lines into new territories, and for the further development of the 


property. 


LITTLE FALLS, N. Y.—The Hudson River Power Company has 
filed with the city clerk its acceptance of the franchise granted to 
it on November 20 by the common council. With the acceptance 
was a bond of $10,000 furnished by the American Surety Company, 
guaranteeing that the company would abide by the provisions of 
the franchise. 


ARTESIA, N. M.—The town board of trustees has granted to the 
Artesia Ice and Light Company a franchise to install an ice and 
light plant, construction on the light system to be begun within 
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sixty days. The company is composed of business men of Artesia 
and Oklahoma, with a capital stock of $35,000. 


ROCKFORD, MICH.—At the annual meeting of the Rouge River 
Electric Light and Power Company directors were reelected as fol- 
lows: G. A., Samuel and Otto A. Krause, H. Œ. Hessler and E. W. 
Johnson, who in turn reelected the following officers: G. A. Krause. 
president; H. C. Hessler, vice-president; Samuel Krause, secretary, 
and E. W. Johnson, treasurer. 


TAMA, IOWA—Tama is soon to vote on the bonding of the city 
to provide a municipal electric light plant. Ex-Mayor N. S. Beale 
makes the city an offer. He agrees to operate the pumping plant 
and electric light plant for ten years, pay the city $1,000 per year 
interest on bonds, and furnish water at the present rate and lights 
at twenty-five per cent less than paid at present. 


ALLENTOWN, PA.—The Allentown Electric Light and Power 
Company, the last of the subsidiary companies of the Lehigh Valley 
Transit group, organized by the election of these officers: president, 
Col. H. C. Trexler; vice-president, E. M. Young; secretary, Charles 
N. Wagner; treasurer, C. N. Wagner; directors, David Young, John 
C. Dawson, Edward Thomas and T. E. Ritter, beside the above- 
named officers. 


MOBILE, ALA.—Mayor Lyons and President Jackson, for the 
Mobile Electric Company, have signed the contract for the lighting 
of the city offered by the electric company, and amended in two 
particulars by the city council, thus settling for ten years the light- 
ing of the city streets and the rates to domestic consumers. The 
city gets nearly 200 more lamps for street lighting at the same 
annual outlay as for the lights now in service. 


PARK RIDGE, N. J.—The municipal ownership electric light at 
Park Ridge has been advertised to be sold at public auction at the 
court house, in Hackensack, on the afternoon of February 19. The 
plaintiffs against the Park Ridge borough council are C. E. Hewitt 
& Company, who built the plant. United States Marshal Alcott 
levied on the plant to satisfy a judgment of $6,000 secured in the 
United States District Court, at Trenton, before Judge Lanning. 


KALAMAZOO, MICH.—Improvements which mean the expending 
of over $100,000 by the Commonwealth Power Company in Kala- 
mazoo will be started at once by the company. The rewiring of 
certain districts of the city and the extending of the services to 
sections not at present reached is part of the plan. Jackson and 
Kalamazoo are now connected by power lines and it is the intention 
of the company, in the near future, to develop more power for the 
service. 


ALBANY, N. Y.—An application has been filed with the state 
lighting commission by the West Shore Electric Company, asking 
consent to furnish the towns of Coeymans and New Baltimore with 
lights. The Upper Hudson Electric Company furnishes lights in 
the village of Ravena, located in the town of Coeymans. The peti- 
tioner asks also for authority to issue $30,000 of its authorized 
capital stock and also to issue bonds in the amount of $25,000, 
the proceeds of both issues to be used in purchasing property and 
in construction and equipment work. 


OKLAHOMA, OKLA.—The Muskogee electric light, gas and ice 


| plant has been sold to a syndicate of Oklahoma, Chicago and New 


York capitalists, a charter having been issued at Guthrie incor- 
porating the new company. A natural gas plant is also included 
in the deal and the capitalization is $1,500,000, indicating that the 
metropolis of the Creek nation is to have its public utilities de- 
veloped upon a very large scale. D. T. Flynn, of Oklahoma, is 
president of the new company, and C. Hiser, also of Oklahoma, is 
secretary. The other Oklahoma City stockholders are C. B. Ames, 
O. L. Avey and H. B. Carson. l 


WESTERVILLE, OHIO—The board of public affairs has entered 
into a contract with the Westerville Electric Company whereby the 
present plan of lighting the streets, stores and homes will be con- 
tinued until the new municipal light plant is erected. Bond was 
given the board for the faithful carrying out of this contract, after 
which the board turned over to the electric company $2,500, the 
purchase price for the outside construction, franchise and privileges 
for the use of telephone poles. This was in accordance with the 
agreement, made before the bond issue for the municipal light 
plant was submitted to the people. 


February 2, 1907 


TELEPHONE AND TELEGRAPH. 


NEW YORK, N. Y.—The Atlantic Telephone Company, independ- 
ent, whose application for a franchise in this city has been on file 
for some months, will install a specimen plant in police head- 
quarters. 


IRON MOUNTAIN, MICH.—The Amberg Telephone Company 
will build a toll line from Pembine to Niagara. The company al- 
ready has toll lines to Wausaukee and Pembine. Lines will also be 
built to towns on the Wisconsin & Michigan road as far east as 
Miscouno Inn. 


MONTROSE, PA.—The Montrose Telephone and Telegraph Com- 
pany at its annual meeting elected the following directors: C. A. 
Jayne, W. D. B. Ainey, E. B. Lacey, H. J. Brande and R. B. Swisher. 
The officers elected are: president, C. A. Jayne; secretary and treas- 
urer, H. J. Brande. 


SPARTA, TENN.—The Gainesboro Telephone Company, with 
headquarters at this place, has made the Union Bank and. Trust Com- 
pany trustee in a mortgage for $100,000 on its holdings in Tennessee 
and Kentucky to secure first mortgage bonds which are now being 
placed on the market. The territory covered is in Tennessee and 
Kentucky, embracing twenty-five exchanges and twenty-five hundred 
miles of toll line. ` 


SALT LAKE CITY, UTAH—The Blue Mountain Telephone and 
Electrical Company, of Moab, formed to do a general telephone 
and telegraph business in Utah and Colorado, has filed articles 
of incorporation with the secretary of state. It is capitalized for 
$10,000, the par value of the shares being $1. The officers are: 
president, D. Goudeleck; vice-president, J. M. Cunningham; treas- 
urer, V. P. Martin; secretary and manager, J. N. Corbin. 


CLEVELAND, TEX.—At a stockholders’ meeting of the Cleve- 
land Telephone Company it was decided to increase the capital stock 
from $1,000 to $2,000 and build a line from Cleveland to Thicket, 
in Hardin county. The directors elected officers for the ensuing 
year as follows: president and general manager, J. T. Tanner; 
secretary, M. W. Harrell; treasurer, Dr. T. A. Boothe. The Cleve- 
land Telephone Company now has connection with the South- 
western Telegraph and Telephone Company. 


WASHINGTON, D. C.—The annual report of the Chesapeake & 
Potomac Telephone Company on its operations in the District of 
Columbia during the calendar year 1906, has been submitted to 
Congress, showing receipts aggregating $1,011,119.73 and expendi- 
tures aggregating $860,231.67, leaving net earnings amounting to 
$150,888.06. The sum of $101,648.30 is set down for depreciation, 
leaving the revenue balance at $49,239.76. The cost of work, not 
including real estate in the District of Columbia, up to December 
31 last, is given as $3,325,358.63. During the year $281,514.51 was 
spent on construction of underground conduits and cables, $279,- 
170.20 on central office equipment and $84,331.98 on poles and aerial 
wires. Telephone earnings during the year were $956,574.73 and 
the real estate earnings $54,545. 


ALLENTOWN, PA.—At the annual meeting of the Consolidated 
Telephone Companies of Pennsylvania, the following directors were 
elected: George O. Albright, R. E. Wright, Allentown; A. J. Brum- 
bach, Reading; Thomas Daugherty, Allentown; Frank M. Green, 
Washington, D. C.; Wilson J. Hartzell, Allentown; J. P. Helfenstein, 
Shamokin; A. P. Trautwein, Carbondale; George N. Reichard, 
Wilkes-Barre; John R. Hendel, Reading; Geo. R. Bedford, Wilkes- 
Barre; W. A. Lathrop, Philadelphia, president of the Lehigh Coal 
and Navigation Company; C. D. Simpson, Scranton; I. A. Stearns, 
Wilkes-Barre; C. W. Kline, Hazleton. Mr. Hendel takes the place 
on the board of Isaac Hiester, of Reading. The board elected these 
officers: president, Robert E. Wright; vice-president, C. W. Kline; 
secretary and treasurer, C. M. W. Keck, Allentown; general super- 
intendent and assistant secretary, Charles West, Allentown. The 
annual report of Superintendent West shows gross revenues of 
$376,659.94. After deductions for operation and maintenance ap- 
plicable to fixed charges, there was a balance of $176,530.59, and a 
very satisfactory surplus. There are thirty-eight exchanges and 
16,944 telephones. The increase in telephones was 22.6 per cent 
during the year, and the gross revenue from toll business was nearly 
$70,000. More than $3,000,000 worth of stock was represented at the 
meeting. 
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INDUSTRIAL ITEMS. 
THE INTERNATIONAL ELECTRIC METER COMPANY, Chi- 
cago, Ill., is distributing an attractive calendar for 1907. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has is- 
sued a revised edition of its bulletin No. 1,045, descriptive of Allis- 
Chalmers rotary converters. 


M. W. DUNTON & COMPANY, 65 Atlantic avenue, Providence, 
R. I., is issuing an attractive calendar for 1907. This calendar 
shows the products which the company manufactures. 


V. C. GILPIN, 120 Liberty street, New York city, announces that 
he has been appointed eastern sales agent for the Sterling Electric 
Company for its flexible steel conduit and armored conductor. 


THE EUREKA PACKING COMPANY, 48 Warren street, New 
York city, is distributing an attractive folder entitled, “A Short 
Argument.” This details the advantages secured by the use of 
“Eureka” packings for engines and pumps. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces the cancellation of bulletin and price list 
No. 7914, dated May, 1906, covering drum-type machine-tool con- 
trollers with automatic release. The superseding bulletin will be 
mailed at an early date. 


THE PIERCE SPECIALTY COMPANY, Elkhart, Ind., has pub- 
lished a new catalogue descriptive of steel construction specialties 
for telephone, telegraph, electric light, power, transmission and all 
other electrical purposes. In addition to the text there are numer- 
ous illustrations, both of individual pieces of apparatus and typical 
applications. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has published a series of booklets de- 
voted to motor applications. These include motor-driven black- 
smith blowers, dish washers, sweeping and scrubbing apparatus, 
ticketing machines, ice-cream freezers, sewing machines, coffee 
grinders and dough-mixing machines. Any of these bulletins will 
be furnished upon request. 


THE ECK DYNAMO AND MOTOR WORKS, Belleville, N. J., 
has been reorganized and a new company formed to take over the 
business formerly operated by C. A. Eck. The officers of the new 
company are: president and treasurer, William J. Wallace: vice- 
president, Walter G. Clark; secretary, Charles H. Dilg. The old 
name of the company will be continued, and the Eck dynamos 
and motors and fan-motor apparatus will be manufactured as here- 
tofore. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., and Fort 
Worth, Tex., announces a new factory building at the corner of 
Eighth street and Clark avenue, St. Louis. This five-story brick 
building has been equipped with the most modern machinery for 
the manufacture of a complete line of telephone instruments and 
accessories. The factory is now in operation. A portion of it is 
being equipped for the manufacture of knife switches, panel boards, 
cut-out cabinets and switchboards. Other electrical specialties will 
be brought out from time to time. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, 111., has published two catalogues devoted to wireless clus- 
ters and lighting specialties. Catalogue B-17 forms a ready refer- 
ence book on these devices. The general construction is described, 
together with suggestions for the use of Benjamin wireless clusters. 
Instructions for ordering are also given, and detailed descriptions, 
together with capacities and prices. Catalogue B-17A is smaller in 
size, and is intended for a reference catalogue where the larger 
work is not available. Both of these catalogues will be sent to any 
one interested upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of advertising literature. Bulletin No. 4,469 
describes pocket {nstruments, types O and OS, for direct or alter- 
nating current, and supersedes bulletin No. 4,378. Bulletin No. 
4,472 describes and illustrates mercury arc rectiflers, superseding 
bulletin No. 4,411. The GE-76 railway motor is described in bulle- 
tin No. 4,474; type PP dial controllers In bulletin No. 4,476; accessi- 
ble manhole junction boxes, type SD, in bulletin No. 4,477 (super- 
seding No. 4,326); parts of type K series parallel controllers in 
bulletin No. 4,478 (superseding catalogue No. 7,560); pipe thawing 
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transformers in No. 4,480; and the General Electric automatic time 
switch, type T, for alternating and direct-current circuits, in bulle- 
tin No. 4,483. In bulletin No. 4,479 is given a description of the 
Toledo & Chicago interurban single-phase railway, by John R. 
Hewett. There is also an errata to accompany bulletin No. 4,441, 
descriptive of type H subway transformers, and revised pages 
57, 58, 59 and 60, for the G. E. specialties catalogue, dated June, 
1906. 


THE GERMANIA ELECTRIC LAMP COMPANY is now well 


established in its new factory, which is located at 420-422 Ogden. 


street, Newark, N. J. After a business career of seven years in 
Harrison, N. J., the company out-grew its plant there and has 
been obliged to move into larger quarters to supply the greatly 
increased demand for lamps of the “Germania” standard and re- 
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flector types. The new factory is a modern, well-lighted building, 
centrally located and well adapted for the manufacture of electric 
lamps. The company has materially enlarged its equipment of 
up-to-date lamp-making machinery, which increase, together with 
a large and carefully assorted stock, enables it to make prompt 
shipments. The “Germania” lamps are made in practically al! 
standard types, and they also include a special reflector lamp which 
This is due to its having a 
backing of metallic copper instead of the usual enamel paint, and 
as the copper is not affected by heat, it is claimed that the reflector 
gives efficient service during the whole life of the lamp. The Ger- 
mania Electric Lamp Company wishes it announced that its factory 
is operated independent of any understanding or agreement with 
any other manufacturer or association of manufacturers of electric 
lamps. 


Reeord of Electrical Patents. 


Week of January 22. 


841,709. ELECTRIC BRAKE. Frank C. Newell, Wilkinsburg, Pa., 
assignor to the Westinghouse Air Brake Company, Pittsburg, 
Pa. Braking and running controllers are provided, both of 
which actuate the brake. 

841,710. ELECTRIC BRAKE. Frank C. Newell, Wilkinsburg, and 
Edward H. Dewson, Edgewood Park, Pa., assignors to the West- 
inghouse Air Brake Company, Pittsburg, Pa. The momentum 
of the car drives a dynamo controlled by shunting the field. 

841,720. ELECTROLYTIC APPARATUS. John H. Ryan, Portland, 
Ore. Plates placed in the bath deflect the electrolyte. 

841,747. TELEPHONE TRUNKING CIRCUITS. Harry G. Web- 
ster, Chicago, Ill., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. A number of relays at the incoming end 
of tne trunk enable the current to be cut off from it. 


841,874.— ROTARY CURRENT MOTORS CONNECTED IN CASCADE SYSTEM. 


841,765. ILLUMINATING APPARATUS. Norman D. Bishop, Los 
Angeles, Cal., assignor to Donald G. Bishop, Los Angeles, Cal. 
A glass tube containing movable illuminating devices. 

841,769. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A testing outfit is combined with a relay to 
control the connection of the circuit. 

841,820. ELECTRIC ARC LAMP. Braxton L. Scott, Washington, 
D. C. The lamp is regulated by a pair of series magnets. 
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842,082.—CIRCUIT CLOSER. 


841,849. ELECTROTHERMAL PROTECTOR. Frank B. Cook, 
Chicago, Ill. The melting of an easily fusible insulating mate- 
rial closes the circuit. 

841,855. ELECTRIC SIGNAL. William F. Dreer, Coulters, Pa. The 
wheel flanges open and close the signal circuit. 

841,870. HOISTING APPARATUS. Charles H. Hunt, New York, 
N. Y. The motor, running as a generator, provides an addi- 
tional brake, 


841,993. 


842,020. 


841,814. ROTARY CURRENT MOTORS CONNECr'ED IN CAS- 


CADE SYSTEM. Coloman de Kandó, Budapest, Austria-Hun- 
gary, assignor to Westinghouse Machine Company. Several 


rotors are placed on the same driving shaft with means for 
connecting them electrically. 


841,975. 
Irving, Quincy, Mass. 


ELECTRICALLY OPERATED HAMMER. Ronald P. 
The hammer is operated by a solenoid. 


842,134.—SPACE TELEGRAPHY. 


TELEPHONE SWITCH HOOK. Ray H. Manson, Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. A 
hook stamped and folded from sheet metal. 

RECEPTACLE FOR INCANDESCENT ELECTRIC 
LAMPS. Bert E. Salisbury, Syracuse, N. Y., assignor to Pass & 
Seymour, Incorporated, Solvay, N. Y. Grooves are provided in 
the porcelain bases for holding the wires. 

842,082. CIRCUIT CLOSER. Ernest S. Clayton, Newark, N. J. 
The circuit is opened and closed by the change in position of 
the float. l 

842,099. ELECTRIC MELTING OR REDUCING FURNACE. Gil- 
bert C. Landis, Carlisle, Pa., assignor to American Phosphorous 
Company, Camden, N. J. A furnace with a fluid gas seal. 


842.154.—TELEGRAPH TRANSMITTER. 


842,134. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegraph and Telephone Company, Boston, 
Mass. A high-potential key switch enables the antenna to be 
connected to the sending or receiving apparatus. 

842,154. TELEGRAPH TRANSMITTER. Horace G. Martin, New 
eh ts N. Y. Two contacts are provided, one being carried on a 
vibrator. 


Rahan’ 


7 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


CHARLES W. PRICE . 

STEPHEN H. GODDARD 

WM. HAND BROWNE, Jr. a> nie 
AINSLIE A. GRAY 6S. en WOO Be chs a S 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
. TECHNICAL EDITOR 
MANAGING EDITOR 


NEW YORK 


PUnLISHUING OFFICE me ce os 13-21 ParK Row 
CHICAGO 

WESTERN OFFICE, L. W. MARSHALL, Manager, . MANHATTAN BUILDING 
BOSTON 

NEW ENGLAND OFFICE, . a 006006 6 8 ee tt 95 MILK STREET 
LONDON 


Bc RroreaAN OFFICE, HENRY W. HALL, Manager, 42 OLD BRoAD STREET, E. C. 


oe — = ee E iD ga 


TELEPHONE AND CABLE 


TELEPHONE “21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: “Electview,” New York. 


SUBSCRIPTIONS 
ne Year, United States and Canada $3.00 
(one Year, Foreign Countries eh. peta A ee at Ses Se Oe cat 2 OS 5.00 
Single copy, 10 cents. Back numbers, beyond one month, each . . .25 
ADVERTISING 


CHANGES for advertisements should be in this office by Friday noon for the 
following week's Issue. 


New ADVERTISEMENTS should be in the office not later than Monday noon 
to assure publication In that week's Issue. 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS 
EDITORIAL: 

Magnetic Survey of the United States............... 0.0 eee ees 209 

The Search for High-Efficiency Incandescent Lamps.............. 210 

Proof, Not Faith, Needed « oo 664064 coe ke tek ee es ba eR ES He 210 

The: Electrice (Purnace y6..6446 Ve ees eee a eh a oO ee Se SS HS 211 

The Vienna Locomotive... ....... 0.0.0. e ewe wee eee eee ee eee aes 211 
British Hydroelectric Installations, by A. H. Bridge.................. 212 
New Incandescent Lamps, by J. Swimburne......... 2.2.0.0 0 ce ee eee ee 214 
Practical Instruction at the Iowa State College........... 0.0... ee eee 214 
The Tampa (Fla.) Electric Light Plant........... 0.0... e eee ee ee eee 210 
Technical Publicity Assucialion.. . 0... ec eee ee et eee 219 
Boor REVIEWS = ceee ana tae ene ie cae a hak OU a a e ea Ae a 220 
The Commercial Value of the Microscopic Examination of Metals...... 220 
Warranptable Expense for Meter Testing, by Oliver J. Bushnell......... 221 
On the Substitution of the Electric Motor for the Steam Locomotive— 

lI, by Lewis B. Stillwell and Henry St. Clair Putnam............ 225 
Meeting of Boston Section of Illuminating Engineering Society........ 229 
Armature Laminations for DynamMo8S.....sssesesesssosassssasssesee 229 
The New Power Station of the People’s Light, Heat and Power Com- 

pany, Springfield, O10s 0s. 685s sas a enee ees ae eee ee ne ee Ee aes 230 
National Electric Light Assoctlation Offices............ 2... cece eee eee 232 
Letters to the EGlt 00.) 6 2644 nas we ba ee ee i ed Se ee bo 232 
Electrical Notes from Europe....... ccc cece cence eee reece tenes neee 233 
Steel Smelting by Blectrichv ys. 4c en ees Sse ke 6 Se SA Se te wR 234 
Analysis of Alternating-Current Waves, by L. A. Hazeltine........... 235 
Electrical Notes from Great Britain............ Beste Ota ee ate rae at at ean AE 237 
LUG Faraday: SOCOLY @ 6s ree ae Ai Hi ole RAS EERE OTR WSS 238 
The Zircon-Wolfram Metallic Filament Lamp..................00 cee 239 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE. ...... 240 
General Electric Company Meeting............. ee ee ee ee ee eee 241 
MErHUoDS OF GETTING NEW BUSINESS....... 0. ccc eee cece eee eeeeeses 242 


INDUSTRIAL SECTION: 
Allis-Chalmers Direct-Current Motors and Generators—Type “K".. 246 


Starting of Carnegie Steel Gas Bngine.......... 0... ce ee eee 247 
Electrical Advertising for Central Stations...............000 08. 248 
Crocker-Wheeler Annual Convention.............c0ccc0ccecvces 248 
The Meeting of the Buckeye Club............. eee era ane are wr eon ee 249 
“American” Vartable-Speed Planers...... Sa ayia E E A @ Bee Weg aS a 249 
Sunbeam Tungsten Lamps... .. 0.00. ccc te tee eee eee 240 
DIRECTORY oF ELECTRICAL AND ALLIED ENGINEERING AND SCIENTIFIC 
SOCIETIES «6 dese tee E eae eS ips lg Ba OA kang a aA ea RE 254 
RECORD OF ELECTRICAL PATENTS.........0..20ceeeeeeee ere eae: 255 


Copyright, 1907, by Electrical Review Publishing Co. 


NEW YORK, SATURDAY, FEBRUARY 9, 1907. 


ISSUED WEEKLY 


MAGNETIC SURVEY OF THE UNITED STATES. 

Two important reports have been issued by the department 
of terrestrial magnetism of the United States Coast and Geodetic 
Survey, giving certain results of the careful magnetic survey 
which is being carried out by this department. The present 
reports cover the territory of the United States, and include 
a comparatively small area of water and of the neighboring 
countries. It will be remembered that important work has 
been done by the department in making a magnetic survey of 
the Pacific Ocean, which hitherto has been almost a blank. 
Certain of the results of these measurements made near the 
western coast have been available for use in the present reports. 

An important feature of this survey is the large number of 
observation stations. Measurements have been made at about 
3,000 points, and have thus given the department what is 
probably the most complete data that any country has dealing 
with this matter. The completeness of the survey is well indi- 
cated by the chart accompanying the report, which shows no 
resemblance to the smooth, easy curves which would be drawn 
between points widely separated. The lines twist and turn in 
a most extraordinary way, and bring out very markedly certain 
effects due to physiographical conditions. Thus, the lines along 
the coast, and particularly those along the Appalachian Mount- 
ains, are very tortuous. A discussion of this feature of the chart 
is promised for a subsequent report. 

The report also shows the lines for equal secular change, 
and contains tables giving the secular changes for every state 
and territory, from the earhest observations, thus enabling any 
one to determine the declination of any previous date. These 
tables should be of very great value to engineers, besides being 
of much scientific interest. 

A study of terrestrial magnetism is not only of great 
scientific interest, but is of considerable practical importance. 
The work which the department has been doing not only throws 
a great deal of light upon the conditions as they now are, but 
gives the student of this natural phenomenon something to work 
upon. Only by such painstaking efforts can we hope to arrive 
at any satisfactory explanation of the earth’s magnetism. It 
is to be hoped that it will not be many years before a similar 
work is undertaken in exploring the atmosphere. At the pres- 
ent time our knowledge of atmospheric electricity is very small— 
in fact, we know very little about the air, as the observations 
we now depend upon for the weather predictions are limited 
to a few conditions, such as the wind and temperature, and are 
made within a very thin laver. What is going on above we can 
only surmise. 
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THE SEARCH FOR HIGH-EFFICIENCY 
DESCENT LAMPS. 


The search for methods or materials for making what are 


INCAN- 


called high-efficiency incandescent lamps goes vigorously on, 
and each announcement of a new lamp brought more or less 
to a practical stage of development is followed by another relat- 
ing to still another lamp. Meanwhile the various aspects of the 
lamp situation are being discussed by the different societies 
interested in the work, so that there is to-day a wider apprecia- 
tion of the factors entering into the problems of making and 
introducing the new lamps. 

Perhaps it may not be amiss to call attention to the fact that 
the expression “high-efficiency lamp“ is correct in a limited 
sense only. The usual use of the term “efliciency” in engineer- 
ing language is to denote a ratio of two similar physical quan- 
tities. In photometry, however, it is used to denote a ratio 
between two dissimilar quantities. In the ordinary sense, the 
efficiency or, to be specific, the energy efficiency of the new 
lamps is not high when compared with other electrical apparatus, 
though it may be two or three times better than that of the old 
lamp. It is high in the limited sense—that is, as expressing a 
ratio of energy consumed to light given out, because the per- 
formance of the new lamps is much better than that of the 
old. It may be questioned whether the latter use is desirable, 
as it is apt to lead to confusion. Moreover, since the ratio is 
usually given as watts per candle it is anomalous to have a 
higher efficiency denoted by a smaller ratio. 

One interesting phase of the lamp problem was discussed 
in a paper read recently by Mr. James Swinburne before the 
This 


paper, after touching upon certain features of the development 


Institution of Electrical Engineers of Great Britain. 


of the carbon filament, described briefly the various methods 
now being tried for forming filaments from other materials, and 
discussed the known physical and chemical properties of a num- 
ber of elements which seem to offer some possibility of making 
more efficient incandescent lamps. An abstract of this part of 
Mr. Swinburne’s paper is given on another page of this issue. 
Although there is not very much information available con- 
cerning a number of the elements thought to offer possibilities 
of an improved filament, by means of the periodic law those 
elements most likely to give success may be picked out. It was 
pointed out that those elements having a high melting point 
usually have small atomic volumes, and that the electrical con- 
ductivity seems to follow a similar rule. Fortunately, during 
the discussion of Mr. Swinburne’s paper Dr. J. A. Harker was 
able to give a table showing the most recently determined values 
These 


values, which are given in the table reproduced with Mr. Swin- 


for the fusing points of a large number of the elements. 


burne’s article, show that there are only a few elements which 
are not fused at a temperature of 1,500 degrees centigrade. It 
must be remembered, however, that the fusing point does not 
determine whether an clement will be suitable for such use, for, 
as was pointed out by Dr. C. P. Steinmetz in his recent paper 
before the American Institute of Electrical Engineers, it is more 


important that the vaporizing point should be high. A material 
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Which vaporizes at a comparatively low temperature is obvioush 
unsuitable for forming filaments. It is not essential that the 
filament should consist of an element, as a suitable compound 
may be used. The carbides seem to offer the best field for 
experiment, but some of the carbides are insulators at low 
temperatures, and therefore are not suitable, since they would 
require a starting device. It is probable that those filaments 
made by depositing other materials upon carbon consist, in 
part at least, of carbides, as even when it is endeavored to drive 
off all the carbon it is likely that part, at least, will remain in 
combination with the other elements. In this connection it is 
interesting to note a remark by Dr. Harker during his discussion 
regarding the use of silicon. Sir Joseph Swan attempted to 
make filaments from carborundum, but found that above 1,900 
degrees centigrade there was little affinity between the carbon 
and the silicon, and at 2,000 degrees the silicon distilled out and 
burned, leaving only the carbon behind. This statement is sug- 
gestive when taken with a description of the Helion lamp given 
in the issue of the ELectrrican Review for January 19, the 
filaments of which were said to be formed by depositing, from 


their vapors, “silicon and other materials” on a carbon filament. 


PROOF, NOT FAITH, NEEDED. 

There is, unfortunately, often too great a tendency on the 
part of many of us to accept without question explanations given 
of physical phenomena. When the authority for the statement 
is given, and if this authority be good, there is reason to put 
some trust in it; but even then one is not likely to go wrong if 
he examines the phenomenon for himself and tries to see why 
the result should be as it is. On the other hand, when no author- 
ity is given for the explanation it should never be accepted 
without a critical examination. Often a pretty idea is offered 
which might possibly be true, but which is very unlikely. It is 
better, before agreeing to this, to see whether there is not some 
other explanation which is more probable. Of course, it is 
necessary in all engineering work to rely largely upon the results 
of the work of others, but these results should never be used 
unless it is known whence they came. _ 

An example illustrating this idea of always questioning every 
The 


An electro-plating company installed a dynamo 


explanation is found in a recent issue of a new journal. 
story is this: 
to take the place of the batteries previously used. During the 
first day work went on nicely, but, in the evening, an inexpert- 
enced attendant, in his hurry to leave the shop as soon after 
the blowing of the whistle as possible, merely stopped the 
dynamo, leaving a good deal of work in the plating vats, and 
without opening any switches. In the morning the work was 
started again by starting the dynamo, but it was found that 
now the current was stripping the work and plating the silver 
electrodes, and, therefore, in some way or other, the current 
through the vats had been reversed. 

The cause of the stripping was evident, but the question is 
raised, how did it happen that the current was reversed on the 
second day? After 
stopping the dynamo the plating vat formed a primary battery 


The explanation offered is as follows: 
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and sent a current in the reverse direction through the dynamo, 
thus reversing its polarity; consequently, on the second day what 
had been the positive brush became the negative, and the current 
through the vat was reversed. This is a possible reason for the 
trouble, but it hardly seems probable; in the first place, the only 
electromotive force available for driving the current through the 
dynamo was due to polarization at the electrodes in the vat, and 
it as hardly likely that this was sufficient to accomplish the 
result, since, no doubt, the dynamo was given a voltage con- 
siderably higher than that utilized in the vat, and therefore the 
voltage available for reversing the dynamo fields was, in all 
probability, too small to reverse them, Moreover, this reversal 
would not take place if the machine were shunt wound, and it 
is hardly likely that it was a simple series-wound generator. It 
must therefore have been a compound machine, in which case 
the number of series turns would be comparatively few and the 
ampere-turns, due to the current of polarization, would be too 
small to reverse the fields. It seems more likely that the inex- 
perienced attendant reversed the connections at the vat as this 
was not difficult to do. Or there may have been other causes 
not mentioned. Such reversals of magnetization were not in- 
frequently encountered in the early days of electric lighting and 
railway work, and often the cause was very hard to find. That 
given above may very properly be questioned and it illustrates 
the point, that it is always better to see whether a given explana- 


tion fits the facts, rather than to accept it unquestioned. 


THE ELECTRIC FURNACE. 

The electric furnace has given us a number of materials 
heretofore inaccessible—in fact, it has progressed faster than 
the mechanical industries and has made available, at moderate 
cost, metals and other substances which were formerly chemical 
curiosities, and for which there has, as yet, developed little 
demand. It has also made some progress in replacing older 
and less effective methods, and its enthusiastic supporters have 
frequently predicted that in a few years all our iron furnaces 
will be out of commission, What changes may come about in 
ten or fifteen years no one can say, but there is. no evidence 
to-day indicating that the blast furnace is an antiquated device. 
In fact, it is highly efficient and has a large productive capacity, 
two features which are of very great value. 

In other branches of the iron industry there are greater 
possibilities, such, for instance, as in the production of high- 
grade steel; and here the electric furnace has some advantages 
on its side which may more than balance certain disadvantages 
accompanying it. It is in such directions that the electric 
furnace must make its way. In fact, the situation does not 
differ from that in very different industries. The electric 


method has been adopted because, for certain particular uses, 


it was better than any other, and its application in this way, 


under average working conditions, made possible improvements 
and advances which led to further extension until, in some 
cases, it has seized almost the entire field. Electrical method= 
are even uscd where there are others in some ways better, but 


the objection to employing two svstems in one industry must be 
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weighed against the advantages of a certain process in one 
small branch. A more expensive process is justifiable for a 
small part of the work if it simplifies the entire equipment of 
the shop. It is probable that for reasons of this kind the use 
of the electric furnace will be extended; but as yet no work 
has been done which indicates a wholesale change in all 


metallurgical processes. 
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THE VIENNA LOCOMOTIVE, 

In the issue of the Evecrrican Review for February 2 a 
description was given of a very interesting locomotive built for 
the Vienna City Railway, which is well worth examination, This 
locomotive is equipped with direet-current motors built for com- 
paratively low potentials, although the supply is to be at the 
fairly high direet-current potential of 3,000 volts. The method 
of bringing this about is to connect the four motors of the loco- 
motive in series, so that the voltage of each will not be more 
than 750. A serious objection to connecting motors in series is 
the liability to slipping. One motor begins to slip its wheels, 
the tractive coetlicient is thereby decreased so that the speed 
tends to increase, and as the speed increases the ditference of 
potential across the brushes increases, so that this skidding motor 
is drawing excess power at the expense of the other motors. To 
avoid this contingency the motors are grouped in pairs, each 
pair being geared to one axle; therefore it is impossible for one 
motor of a pair to race at the expense of the other. It is still 
possible, however, for one pair to speed up, but as the locomotive 
is carried on two axles only, this is not so likely to happen. 
Moreover, shpping is most apt to cause trouble when starting, 
and the method of starting the locomotive obviates this. And 
furthermore, current is supplied to the locomotive by means of 
two overhead wires, the rails being used as the centre wire of a 
three-wire system, an arrangement which will prevent racing of 
one pair of motors. To start the locomotive the two pairs of 
motors are connected in series between one overhead wire and 
the rail, so that the voltage across them is only half of the 
normal, A comparatively small resistance is employed to pre- 
vent excessive acceleration. After the motors have come up to 
half speed in this series arrangement, one pair is cut out and 
thrown across the other side of the system and they are brought 
to full speed by again cutting out the resistances reintroduced 
during the transfer. By this means the benefits of a series- 
parallel arrangement are used without the motors really being 
connected in parallel, Other features of the locomotive of inter- 
est are the small auxiliary motors, which operate at the normal 
potential of 1,500 volts. 

If this locomotive should give satisfactory results, by sul- 
stituting the newer direct-current motors, which are suitable for 
higher voltages, a still higher supply voltage may be emploved. 
Four 1,500-volt motors used in this way will raise the supply 
voltage to 6,000. By using only 3,000 volts two pairs of motors 
may be connected in parallel, without resorting to the three- 
wire system, Tn case of the disablement of one pair, the toco- 


motive could get home by means of the other, 
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British Hydroelectric Installations. 


THE UNDERTAKING AT LOCH LEVEN, SCOT- 
LAND. 

NE of the principal electrical un- 
dertakings that is in the construc- 
tion stage at the present time in 

the United Kingdom is the hydroelectric 

scheme of the British Aluminium Com- 
pany, Limited, which is laying out more 
than three million dollars upon works, 
plant, a great dam, a four-mile conduit, 


By A. H. Bridge. 


is still a long way from being an accom- 
plished fact. In the event of the demand 
for aluminum continuing as large as ıt 
was during 1906, it is the British Alu- 
minium Company’s intention to use the en- 
tire power available from the Loch Leven 
scheme for this purpose. The contract 
for the works is in the hands of Sir John 
Jackson, Limited—it was let to that firm 
in July, 1905, operations being commenced 


own engineer. If, as we have suggested, 
it is decided to utilize the whole available 
power in aluminum production, there can 
be produced at Loch Leven three times as 
much as can be turned out at the existing 
works at Foyers. 
THE DEVELOPMENT OF LAKES GLAS LYN 
AND LLYN LLYDAW, NORTH WALES. 
The most recently actually completed 
hydroelectric installation of any size in the 


NortTH WALES POWER COMPANY. 
STATION. 


workmen’s buildings, etc., in Scotland, for 
the utilization of Loch Leven water power. 
It is, of course, common knowledge that 
the company has been utilizing the Falls 
of Foyers in connection with its aluminum 
manufacturing operations for many years, 
but as it became clear that the maximum 
that could be produced at Foyers would 
not meet the demand, extensions are be- 
ing pushed forward at the Larne works. 
The completion of the Loch Leven scheme 
is, however, the great event toward which 
the company is looking, though that event 


3.—WooDEN PoLE-LINE NEAR DINORWIC QUARRY. 


1.—PIPE-LINE with PowER-HOUSE IN THE DISTANCE. 


immediately thereafter. The great dam 
will be eighty feet high, 1,000 yards long, 
eighty feet wide at its base, and ten feet 
wide at the crest. It will hold up water 
which will form a lake of four square 
miles, and according to J. D. Bonner, 
the chairman of the company, it will con- 
tain more water than any other artificial 
lake in Europe. The conduit is to be four 
miles long, and the power station and 
generating equipment are being designed 
by Sir Alexander Kennedy, in conjunc- 
tion with Mr. Morrison, the company’s 


2.—PIPE-LINE LEADING DOWN TO POWER 
4.—TRANSMISSION LINE -ACROSS LLANBERIS Pass. 


United Kingdom is that to which some at- 
tention is at present being given in North 
Wales. While those who have been so 
unfortunate as to put money into the 
electric-power supply undertaking in 
South Wales, either as general investing 
shareholders or as plant or cable manu- 
facturers who took shares in part payment 
for the work under the contracts, are be- 
moaning the financial weakness of the con- 
cern, and while the company is itself shiv- 
ering on the brink of ruin, this other 
scheme in the North, which embodies 
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many very interesting features, is getting 
well to work. Any attempt at estimating 
the financial probabilities would be quite 
useless at the present stage, but the supply 
of energy is first being given to a number 
of quarries in the district; an electric 
railway now being constructed for the 
convenience of quarry workmen and tour- 
ists will take supply shortly, while some 
of the local authorities will take elec- 
tricity for lighting their districts before 
very long. 

The undertaking is owned by the North 
Wales Electric Power and Traction Com- 


Norta WALES Power COMPANY. 


pany, Limited, for whom Harper Brothers 
and Sir Douglas Fox and partners have, 
in the capacity of consulting engineers, 
supervised the laying out of the various 
hydraulic and electrical equipment for the 
utilization of the 1,100-feet drop from 
Lakes Glas Lyn and Llyn Llydaw, which 
are situated about halfway up Mount 
Snowdon. The pipe-line is approximately 
a mile and a quarter in length to the 
power station in the valley below. The in- 
take works consist of a tunnel of six 
feet diameter, which terminates in a du- 
plicate pipe-line, as will be seen in one 


PELTON WHEELS, 


ELECTRICAL REVIEW 


of the accompanying engravings. Either 
of the pipe-lines would be sufficient to 
meet the needs of the station in the event 
of a prolonged drought, though the latter 
is not expected, judging from past experi- 
ence. 

The power station building is about 145 
feet long by forty-five feet wide by fifty 
feet high, and, on account of the locality, 
a special design of roof was put on’ for 
protection in snowy periods. From the 
view herewith of the interior of the sta- 
tion it will be seen that there are in- 
stalled so far four 1,500-horse-power twin 
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Pelton wheels, which are direct-coupled 
to three-phase alternators of Bruce 
Peebles’s design and build. The Pelton 
wheels are of ordinary design, having steel 
buckets bolted on to the periphery of a 
turned steel disc, and having hydraulic 
governors to regulate the speed, which 
normally is 500 revolutions per minute. 
Each of the alternators has twelve poles, 
and its rated output is 1,500 kilovolt- 
amperes at 10,000 volts, fifty cycles. They 
are all of the revolving-field type supplied 
by Bruce Peebles & Company, Limited, 
of Edinburgh, Scotland, who, indeed, were 
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the contractors for the complete undertak- 
ing. Each alternator shaft carries, on an 
extension, a four-pole, forty-five-volt ex- 
citer. There is a ten-ton hand crane in 
service in the station for repair and such 
purposes. 

The switch gear part of the equipment 
is of Ferranti make and it is located in 
a room which opens into the station and 
has switch panels on two sides facing each 
other, the other two sides having protective 
wire grills. There are six machine panels, 
six feeder panels, two summation panels 
and two spares, all of white marble. Bare 
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DRIVING 1,500-KILOVOLT-AMPERE, 10,000-VoLT, THREE-PHASE ALTERNATORS, 


copper leads carried on porcelain insulators 
run through the basement from the gen- 
erators to the oil circuit-breakers, leading 
thence to ring bus-bars supported by porce- 
lain insulators on the bar-frame above. 
The feeder connections are taken from the 
opposite half of the ring, the meters being 
interposed between the generator and feed- 
er sections. From the bus-bars the feeder 
connections pass down to the feeder oil- 
switches, from which the outgoing feeders 
are led up to the board, through choking 
coils, and down to a(strain;frame Outside 
the building:'“Phe power station qiantand 
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the framework of the switchboard are 
earthed on a structure of copper sheets on 
a copper frame, sunk in the bed of a 
stream near by. 

Altogether the North Wales Company 
has twenty-six miles of transmission lines. 
A three-phase line goes over the mountains 
to feed quarries situated at Blaneau Fes- 
tinlog, some seven miles away, but another, 
the chief transmission, consists of three 
three-phase lines (nine millimetres) which 
run over Llanberis Pass, a six-millimetre 
line branching off to feed some quarries 
at Dinorwic; a further transmission pro- 
eceds to Penyrorsedd Quarries, at Nan- 
tlle. For the transmission lines creosoted 
wooden pole-work is mainly employed, but 
for specially severe weather conditions at 
the Llanberis Pass section, steel lattice 
poles, each stayed at four points, are used. 

At every three miles British Thomson- 
Houston lightning arresters are provided, 
and lightning protectors are also installed 
at the power station. 

In the North Wales district the slate- 
quarrying industry is a large one and the 
company expects a good power demand 
from this class of consumer. The pres- 
ent consumers are the Dinorwic quarries, 
taking 250 horse-power ; Penyrorsedd, tak- 
ing. 750 horse-power, and Oakley, taking 
1,900 horse-power for haulage, air com- 
pressor, sawing and trimming, pumping, 
and other classes of electrical service. 

For the accompanying photographs the 
writer is indebted to Bruce Peebles & 
Company, Limited, the contractors. 


—_____<@—<—___ 


Practical Instruction at the 
lowa State Coliege. 


Headed bv Professors F. A. Fish and 
Adolph Shane, a party consisting of fifte:n 
seniors of the electrical engineering course 
of the Iowa State College, Ames, Jowa, 
has completed a tour of the principal elec- 
tric plants and factories manufacturing 
electrical apparatus in Chicago and Mil- 
waukee. The trip was timed so as to 
enable the students to visit the Electrical 
Show at Chicago. During their stay m 
the city the students also inspected the 
plants of the Commonwealth Electric 
Company, the Western Electric Company, 
the Kellogg Switchboard and Supply 
Company, the Automatic Telephone Com- 
pany and the power plant of the Metro- 
politan Elevated Railroad Company. In 
Milwaukee the students were given an in- 
sight into up-to-date methods of manu- 
facturing electrical apparatus at the works 
of the Allis-Chalmers Company and the 
Cutler-Hammer Manufacturing Company. 


ELECTRICAL REVIEW 
NEW INCANDESCENT LAMPS. 


BY J. SWINBURNE. © 


When we come to the question, “What 
metals or compounds are available for 
lamp filaments?” we have to consider the 
melting point, the specific resistance, and 
the possibility of making the filaments in 
practice. As to the melting point, it has 
been quite impossible to melt many of the 
metals until the electric furnace came into 
use; but the electric furnace generally 
deals with the metals in the presence of 
carbon, which probably alters their melt- 
ing points. But apart from that, before 
the recent development of the study of 
radiation, there was no means of measur- 
ing such temperatures as the fusing point 
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mium, molybdenum, a ghost, and tungsten 
and uranium. In Series 6, running 
through Groups IV, V, VI, we get zir- 
conium, niobium, molybdenum; and in 
Group VIII, rubidium, rhodium and pal- 
ladium. Series 10. which contains tan- 
talum and tungsten in Groups V and VI, 
has osmium, iridium and platinum in 
Group VITI. 
melting points are known to be high as 


By using elements whose 


a sort of guide posts, we can thus pick 
out the elements most likely to have high 
melting points. 

Instead of using a table of elements we 
may work from curves. Fig. 1 shows 
three curves. Jn all the horizontal dis- 
tance is the atomic weight. In the top 


CHARACTERISTICS OF ELEMENTS USED IN INCANDESCENT LAMP FILAMENTS. 


of tungsten, for example. Even yet we 
have no data as to the melting. points of 
most of the refractory metals. The best 
guide available is the periodic law. 

We may take what is generally known 
as the fourth group, and take the even 
series. This gives us carbon, titanium, 
zirconium, cerium, an element not yet dis- 
covered, and thorium. We may also take 
in, for consideration, boron, which is next 
to carbon, but in the third group, and 


silicon, which is also next to carbon, and 


in its own group, but in the third odd 
series. Then in the fifth group we may 
take the even series and get, after nitro- 
gen, vanadium, niobium, didymium, tan- 
talum, and an unknown element. In the 
next group we get, after oxygen, chro- 


1From a paper read before the Institution of Fiec- 
trical Engineers of Great Britain on Janyary 10, 


curve the height is fusing point; in the 
middle curve, atomic volume; and in the 
lower curve, conductivity. It must be ad- 
mitted that the information obtained is 
very vague, and it can be used only as a 
sort of index to show the probable direc- 
tions for success. The melting points 
when high are very indefinite, so the 
peaks of that curve have been omitted. 
There are very few accurate data avail- 
able as to conductivity of the metals. 

Tt will be seen that the high melting 
points correspond with small atomic vol- 
umes. Electrical conductivity seems to 
follow the same sort of rule. 

In making carbon filaments the prac- 
tice is to make a thread of cellulose and 
carbonize it; but in—early days.it was 
proposed to make- the filaments of| a paste 


February 9, 1907 


such as lampblack and tar worked up 
No practical lamps were ever made in this 
manner; but straight rods about a milli- 
metre diameter were made as are-light 
carbons, I think, by Messrs. Carré, and 
these were made into incandescent lamps. 
They were probably ground retort carbon 
made into a putty with sugar, treacle, or 
tar, and carbonized, 

In making metal or carbide filaments 
there are several processes, 

A carbon filament may be made first, 
and this may be coated by electrical heat- 
ing with other substances, and the carbon 
can then be volatilized, 

The same process can be carried out 
except that the carbon, instead of being 
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run like a Nernst lamp, except that the 
process 1s carried out either in vacuo or in 
hydrocarbon gas, so that the oxvgen is 
removed, leaving metal. These are the 
most likely, or the least unlikely ways of 
making filaments. 

The plan of coating a carbon and then 
volatilizing the carbon by heat has a 
heroic ring about it, which promises a 
lamp capable of very high efficiency; but 
I want to see it done. Most metals are 
likely to form carbides rather than let the 
earbon go off. 

The Cruto lamp of about 1884 was sup- 
posed to be made by the converse process 
of depositing carbon on a fine platinum 
wire, and then heating the carbon till the 
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volatilized, is combined, making a car- 
bide. A wire may be deposited electro- 
Ivtically from a solution. 

The material may be ductile, in which 
case it is drawn into wire in the usual 
way. 

The material may be made into a very 
fine, smooth powder, and mixed with some 
avelomerant, aud squirted. The squirted 
filament is then dried, baked and heated 
electrically to get rid of carbon if an 
organic binding material has been used. 

An oxide may be mixed with carbon 
and made into a paste and squirted. The 
filaments, after baking, are heated elec- 
trically tn vacuo; the carbon then reduces 
the oxide, making either metal or carbide 
according to the proportion of carbon em- 
ploved. The carbon may be supplied by 
heating in hydrocarbon vapor. 

The oxide may be made into a rod and 
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platinum boiled off. The actual filaments 
were of such low specific resistance that 
platinum must have remained there. 

The electrical deposition of metal fila- 
ments is generally troublesome because 
most of the metals that might do for 
lamps will not deposit uniformly enough, 
and electrolytic deposits of hard metals are 
not capable of being drawn down into 
wire. For such a process to be successful 
the core or mandrel must not be made of 
a metal that will form an alloy. It need 
not necessarily be metal at all; presum- 
ably such a material as nitrocellulose coat- 
ed with blacklead, or made conductive 
by any of the ordinary methods, would 
serve. The resulting filaments would be 
tubes, of course. 

Drawing down fine wire is generally 
impossible, as few of the metals are duc- 
tile. The drawing down of tantalum by 


(Thin table, illustrating the periodic law, waa submitted bv Dr. J. A. Harker during his “dlacuasion of the 
naper. It gives the melting points of Se abil go far as known, in degrees centigrade, The table is repro. 


duced from the Electrician, London.—Ep. 


215 


Siemens and Halske is a perfect triumph 
when not only the real but the reputed 
properties of that metal are considered. 
Whether they draw the metal down by 
itself or by the Wallaston method I do 
not know. Tantalum is not soluble in 
the ordinary acids. 

The metal filament is very seriously 
handicapped by its softness when hot and 
its brittleness when cold. Many of the 
metal lamps will run in only one position, 
otherwise the wire sags. The wires are 
also often very fragile when the lamp is 
not in use. 

It might be urged that alloys should 
be used for lJamp-wires, on the ground that 
many brittle and intractable metals may 
make ductile alloys. There is another 
point; allovs have generally high specific 
resistances, and this is, of course, a very 
great point. Even a very small addition 
of another metal may increase the specific 
resistance very considerably. Unfortunate- 
lv alloys generally have low fusing points. 
Where a very fusible and a refractory 
metal are alloyed, the addition of the 
refractory to the fusible metal generally 
first lowers the melting point. The melt- 
ing point then rises in one wav or an- 
other, according to whether definite com- 
binations occur, until the melting point 
of the refractory metal is reached. If 
the metals have about the same melting 
point, their alloy mav be taken as having 
a lower melting point. This is not a 
law, however. The allovs of antimony 
and aluminum have much higher melt- 
ing points than the component metals. 
Starting from pure antimony, the melt- 
ing point falls a little on the addition 
of a small percentage of aluminum and 
then rises quickly. An alloy of aluminum 
and gold has also a higher melting point 
than either of its components. It 
possible, therefore, that alloys may ba 
formed which have very high melting 
points. Perhaps metals of the same group 
and series may give refractory alloys. Pla- 
tinum-iridium has, I believe, a high melt- 
ing point. Tungsten and osmium are in 
the same series, but are in the sixth and 
eighth groups. Tantalum and tungsten 
are in the same series and neighboring 
groups. 

The addition of a very little of one 
metal to another may be worth while if 
it increases the specific resistance very 
considerably and lowers the melting point 
very little. Where you add a trace of in- 
fusible to a fusible metal the first result 
is generally to reduce the melting point; 
but after a very small! percentage the melt- 
ing point rises very rapidly.» If you begin 
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with the infusible metal, the addition of 
the fusible component brings the melting 
point down very rapidly. In alloying two 
metals of about equal melting tempera- 
tures, the first addition of either brings 
the melting point down rapidly. The al- 
loys with high melting points generally 
contain definite compounds, and com- 
pounds are often much more infusible 
than their components; ammonium nit- 
rate, chloride, and chlorate are extreme 
but not apt examples. 
antimonides are not wholly unlike phos- 
phides and even sulphides. 

Alloying has a possible disadvantage in 
reducing the resistance-temperature coeffi- 
cient. The rise of resistance is a most 
_ valuable property in a wire lamp, as it 
protects the lamp against overrunning, 
and allows it to be run bright on a more 
variable supply circuit. 

One of the difficulties in squirting fila- 
ments of a paste of finely divided metals 
and an agglutinant is to get the metal fine 
enough to squirt smoothly. This is also 
a question of the agglomerant used. Some 
of these metals in the form of powder will 
not squirt properly; the paste comes out 
thin at first and then particles choke the 
nozzle and the squirting stops. _ Gum 
tragacanth is a very convenient material 
to use. It was used by Farneljehm for 
squirting thin threads of magnesia, out of 
which he made beautiful little haskets for 
use as mantles on water-gas burners. These 
have been supplanted by the Welsbach 


mantles. After a metal filament is squirt- ` 


ed it must hold together until it is heated 
to a temperature high enough to sinter 
the particles together and make the fila- 
ment into a sort of wire. Obviously it 
must be difficult to make very fine fila- 
ments in this way; and verv fine filaments 
are necessary for reasonably high press- 
ures, If the agglutinant is carbon there 
is a chance of its being taken up by the 
metal and either making the carbide or 
reducing the melting point, just as carbon 
reduces the melting point of iron or man- 
ganese. 

Squirting a mixture of oxide and car- 
bon and then electrically heating to get 
metal does not look promising because 
the resulting filament will probably con- 
tain carbon, or he a carbide, or else the 
metal will be only a sort of framework. 
as the volume of the metal must be less 
than the volume of the oxide plus enough 
carbon to reduce it. Such a filament will 
have a large diameter for a given weight 
of metal, and will most likely be very 
weak, 

It may often be easier to squirt a very 
fine filament of pure oxide than of metal 
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powder. The oxide can then be reduced, 
in many cases in hydrogen or even carbon 
monoxide, without forming carbide. In 
some cases I have found very fine “im- 
palpable” powders can be made by calcin- 
ing such salts as the oxalates. Prolonged 
kneading has a marked effect on the ex- 
trudibility of many pastes. A paste is 
much improved by being worked for hours 
in a small Pfleiderer, or by more power- 
ful kneading. The attrition of the parti- 
cles seems to grind the corners of the 
particles off. If you step on wet sand 
whose particles are sharp, the sand just 
round your foot looks dry, because the 
particles are moved out of their compact 
position, and constrain one another so that 
the interstitial spaces are increased, and 
the water is thus mopped up and drawn 
from the neighboring sand. On raising 
the foot the sand sinks back into compact 
positions, and looks wetter than ever. The 
same thing is noticed on a small scale with 
(unboiled) starch paste. The action ia 
very marked, and starch and water will 
not squirt well. Gum tragacanth may act 
partly as a smooth cushion which prevents 
crystalline or angular particles locking; 
but prolonged kneading appears to grind 
off the corners. 

A filament made by reducing a paste of 
oxide with hydrogen is also more likely to 
be dense and strong than one which had 
the reducing material in its body in addi- 
tion. 

The method of making a squirted fila- 
ment of oxide and reducing it by run- 
ning it as a Nernst lamp in vacuo is 
troublesome, and does not give much 
promise of supplying long, thin filaments. 
If vou consider the length and diameter 
of the Nernst rod for 100 volts, and com- 
pare it with a tantalum wire for the same 
pressure, it is evident that the method is 
almost hopeless. A wire the length of a 
tantalum lamp filament and approximate- 
lv of the same diameter could not be made 
of oxide, and could not be run as a Nernst 
filament with any reasonable pressure if 
made. 


Though metal filaments have been re- 


ferred to so far, it must be remembered 
that there is no reason to limit the possi- 
ble conductors to elements. To begin 
with. we have the first of the new lamps, 
the Nernst, made of oxides. The Nernst 
is now so well known, and in such ex- 
tended commercial use, that there is no 
need to say very much about it. The 
stick of oxides, or glower, as it is gen- 
erally called, has such a high specific re- 
sistance that it need not be long and thin 


to meet ordinary conditions. On the other 


hand, the rods can not be made very thin, 
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as the oxide is soft when hot, and is 
fragile when cold. The smallest rods made 
are for 0.25 ampere. On 100 volts these 
give about sixteen candles. The makers 
do not make rods to take 0.125 ampere 
so as to give sixteen candles on 200 volts. 
As the lamp requires a heater to start 
it, and an electromagnet to put the heater 
out of circuit, and a series resistance, or 
“ballast,” it has always appeared to me 
the real field for the Nernst is not in 
competition with the sixteen-candle car- 
bon incandescent, but in the region of 
fifty to 500 candles. The proportion of 
cost of the electromagnet, the resistance, 
and the heater is smaller in this case, and 
there is a more open field in competition 
with small arcs and Welsbach mantles. 

I do not know what the Nernst glowers 
are made of now; they used to be a mix- 
ture, of yttria, or “yttrite earth” with 
zirconia, and it is probable the same or a 
similar mixture is still used. There may 
be a very large field for improvement 
here. The conditions are that the rod 
should stand a high temperature without 
getting too soft, and it should begin to 
conduct at a low temperature, so that 
starting should be easy. Nernst, no doubt, 
went over the ground pretty thoroughly 
in the first instance; but there are so many 
possible combinations that it looks as if 
there might be room for further good 
work. On the other hand, the lamp is of 
course patented, so there is not much en- 
couragement for workers making improve- 
ments. It may be thought, however, that 
it would be better to employ some black 
substance, such as some oxides or sul- 
phides which conduct even cold, so that 
preliminary heating might be omitted. It 
is a very curious thing that there doe: 
not seem to be any such black or colored 
compound in existence. There is a curious 
phenomenon in this connection. Some 
black or dark compounds, such as oxide 
of copper or oxide of vanadium, made in 
the ordinary way conduct well when cold, 
and can be heated electrically until fused. 
when they continue to conduct, of course; 
but if they are now allowed to cool they 
no longer conduct. Heating has changed 
their physical or crystalline state in some 
way. Both oxides of copper and vanadium 
are far too fusible for lamps. I do not 
think there are any promising sulphides. 
Most of the sulphides are easily fusible. 
As to the melting points of the telluride; 
and selenides, I am sorry to sav I can 
give no information, as I am not at all 
well acquainted with those compounds. 

It may be supposed that a Nernst glow- 
er should be run m vacuo, so a to avoid 
the loss)'byceonvection.’ Thesglower ap- 
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pears to conduct electrolytically exactly 
in the manner of a fused salt; and it 
would further appear that with a direct 
current you would get oxygen at one ter- 
minal and zirconium at the other, and 
that in a few minutes the glower would 
be entirely reduced to zirconium if the 
oxygen were pumped out as liberated. 
What really happens is that the lamp goes 
out. It does the same in an atmosphere 
of coal gas. This may be because the 
zirconium is liberated in a modification 
which does not conduct. 

The metals may now be discussed in the 
order given by the periodic law. 

Titanium is a metal with a very high 
melting point. It is comparatively plenti- 
ful, especially in Scandinavia; at least, I 
presume it is, as some years ago the owner 
of a titanium property was trying to find 
an outlet. I could not suggest any at that 
time. 

Zirconium is said to fuse fairly easily; 
on the other hand, people are said ta 
make lamps of it. As a matter of fact, 
it is not easy to get such a metal as zir- 
conium pure, and it is quite possible the 
melting point is very high, and that some 
particular alloy that was really being ex- 
amined melted more readily. Nearly all 
the melting points of such metals are un- 
certain. It is not very difficult to sep- 
arate zirconium from other metals, even 
from thorium, if trouble is taken; but the 
purification by precipitation is exceedingly 
tedious, as the hydrate does not filter well. 
In addition, it is difficult to remove the 
alkali metals completely. 

Zirconium lamps are made for up to 
110 volts at one candle per watt. Whether 
they are made of zirconium or its carbide 
I do not know. Obviously if zirconium 
is not very infusible, lamps can not be 
made of it. Zirconium carbide I know 
from experience stands a high tempera- 
ture. 

Cerium is said to have a low melting 
point—below silver, in fact—and is there- 
fore probably useless. I must repeat, how- 
ever, that it is very difficult to get such 
metals pure. Cerium is very difficult to 
get approximately pure, as it is apt to cou- 
tain other metals from the same group 
of earths. It is ductile. I do not know 
if a fine wire would be oxidized quickly 
on exposure to air. An alloy of cerium 
and iron makes sparks when filed or 
scratched ; so it is probable cerium would 
be difficult to work into fine wires in the 
moist air. 

Thorium—This metal has probably a 
very high melting point. Thoria is in 
great demand for gas mantles, and the 
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demand has created a good supply, so 
there would be plenty for making fila- 
ments. I have tried running a thoria 
“Nernst” glower in vacuo. It can be start- 
ed either by coating with platinum, bv 
dipping in chloride and heating, or by a 
Ruhmkorff coil. A direct-current elec- 
trolyses it too quickly, and an alternatiny 
too slowly, so I superposed one on the 
other without the companies making any 
objections. 

After some time the rod conducts when 
cold, and apparently consists largely of 
thorium, but there is difficulty with the 
connections. This method is applicable 
to the reduction of a large number of 
oxides. 

Boron—Some work has been done on 
coating carbons with boron, but I have 
never heard that it was successful. Neither 
do I know if boron conducts at all. Of 
course many bodies that are really con- 
ductors will not conduct when they are 
in the form of fine powder, unless the 
powder is strongly compressed. 

Silicon—In the early days of the carbon 
lamp, silicon was regarded as a possible 
rival, and some work was done on it. I 
do not know the result. The tetrachloride 
of silicon is a volatile liquid. I remember 
trying to deposit silicon on carbon fila- 
ments about twenty years ago by heating 
them electrically in an atmosphere of gas 
and silicon chloride, the idea being that 
the hydrogen of the gas would take the 
chlorine, and the carbon would get coated 
with silicon. I got no results. Much work 
has been done on these lines since, but I 
have not heard of any satisfactory result; 
and I ‘have no reason to suppose they made 
better lamps than pure carbon.’ Of course 
silicon deposited on carbon might form a 
coating of silicon carbide. Some years 
later a great deal of work was done on 
deposition of silicon from the chloride by 
Langhans. 

In old days silicon was not a familiar 
substance, and, even if you made it, there 
seemed to be no way of making it into 
filaments. Now it is a commercial article. 
But this does not help us much, as, ac- 
cording to modern authorities, it is fusible 
at too low a temperature to be any use 
in this connection. 

Vanadium—This seems a likely metal, 
but the fusing point is not at present 
known. It is not expensive. 

Niobium—Very little is known about 
the physical properties of this metal. It 
probably resembles tantaluin pretty closely. 

Didymium—This has been separated 
into prazeodymium and neodymium by 
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Welsbach; so the melting point of didy- 
mium, if determined, would only be that 
of an alloy. Didymium can only be sep- 
arated into its elements by very long and 
tedious fractionation, and it is therefore 
practically impossible to get the metal 
pure enough to have a high melting point. 

Tantalum is an exceedingly hard metal, 
and in its pure state is ductile. I do 
not know that any one knew it was ductile 
before Siemens & Halske’s chemists 
tackled the matter. It was generally 
known as a powder only. Tt has a specific 
resistance of 16.5 microhm centimetres 
cold, or about eighty-five at the tempera- 
ture of a lamp. It has a high tensile 
strength, namely,  ninety-three kilo- 
grammes per square millimetre, or fifty- 
nine tons per square inch. 

Tt is drawn into wires of 0.05 down to 
0.035 millimetres; the large wire gives 
twenty-five-candle-power lamps on 110 
volts. Such a lamp has a filament of six- 
ty-five centimetres, or 2514 inches long, 
and a pound of tantalum will make 20,000 
of these lamps (Böhm). The tantalum 
is melted in an electric are or furnace, 
and the ingots are heated red, and ham- 
mered into sheet, and the sheet is drawn 
down into wire. Whether it is drawn 
plain, or by a special method, there is no 
information. The metal is so hard that 
a diamond drill, run at 5,000 revolutions 
per minute for three davs and three nights 
without stopping, only made a depression 
of a quarter of a millimetre or so. The 
experiment has been quoted a good deal, 
but one would like to know the state of 
the diamond drill. It may have lost its 
teeth in the first half-minute. Siemens 
& Halske intend to make various uses 
of the marvellous properties of tantalum, 
and we will probably soon have tantalum 
pens, drills, cutting tools, unoxidizable 
springs, and other desirable objects. 

Siemens & Halske do not recommend 
their lamp for alternating currents, and 
it can not therefore be as good as on 
direct-current circuits; but it runs on al- 
ternating currents very well, though per- 
haps not as long. On the other hand it is 
said that the alternating current alters 
the physical nature of the wire, rendering 
it brittle, so that it breaks, not by fatigue, 
but by any slight shock it happens to get. 
The Nernst lamp has shown peculiaritics 
in this connection. Some glowers wili 
run with direct and not with alternating 
currents, and some with alternating only. 
Direct-current glowers also go wrong if 
the poles are changed. These mysterious 
properties of the Nernst do not seem to 
have anvthing to do with the behavior 
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of the tantalum lamp, however, but all the 
same there may be something in common. 
It is said that the makers have now over- 
come the aversion of tantalum lamps to 
alternating circuits. I have heard of tan- 
talum lamps running on the County o: 
London alternating circuits for over 600 
hours with no failures. The makers at- 
tribute the breakages to the trembling ac- 
tion due to the repulsion of the wire near 
the bends. This will most likely be over- 
come by making the zigs and the zags so 
that the wire does not come close to itself. 
At present they are very acute angles. 
The wires are often in movement through 
a sort of Trevelyan rocker effect at the 
points of contact of the wire with its 
numerous supports. 

Chromium is largely used in making 
chrome steel, but the metal itself is not 
often seen. It can be reduced from its 
oxide by aluminum. — Its melting point 
seems to be high. I know of no work 
done on chromium filaments. 

Molybdenum is very similar to tung- 
sten, and unless the melting point is lower 
than that of tungsten, we shall probably 
soon have molybdenum lamps. The tri- 
oxide (the anhydride of molvbdic acid) 
is volatile, and might therefore be used 
for deposition of molybdenum on a car- 
bon filament, so as to replace it. 

Tungsten is a very hard and brittle 
metal, which is sold in the form of a black 
powder, or a ferrotungsten. It was for 
a long time considered infusible, but the 
electrical furnace showed, of course, that 
it could be melted. The powder is diffi- 
cult to squirt, even mixed with a good 
deal of tragacanth. Kuzel has invented 
what seems to be an admirable way olf 
getting over the difficulty. He gets the 
tungsten in the form of an exceedingly 
fine powder by employing a method that 
was used by Bredig for getting what is 
known as colloidal platinum. An arc is 
made to play under water between tung- 
sten electrodes, and this is said to pro- 
duce a very finely divided form of metal. 
This is collected and worked up into a 
stiff enough paste and squirted. Tung- 
sten is not an expensive metal, so the 
only cost is in making the filaments. 
Whether the filaments of this paste can 
be squirted so as to be fine enough for 
200 volts will be a matter for the future 
to decide. 

There have been processes proposed or 
worked in which carbon is heated in a 
vapor of a volatile tungsten compound, 
such as the trichloride, or oxychloride, 
in the presence of hydrogen. If the re- 
duction in the case of a chloride is due to 
the hydrogen, thus involving no oxidation 
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of the carbon, a ailament must be ob- 
tained of carbon coated with tungsten, or 
of carbide of tungsten; but if there is any 
oxygen involved in the reduction, as in 
the case of the oxychloride, the carbon 
is burnt out, and the result is a filamen: 
of tungsten, 

Uraninuin—It is doubtful if the meit- 
Ing point is sufficiently high. 

Ruthenium is like osmium, but is said 
to fuse at a slightly lower temperature. 

Palladium is the most fusible of its 
group, and is therefore useless for lamp 
filaments. 

Osmium is a ervstalline metal which 
can not be drawn into wire. It is verv 
The Welshach 
osmiuin lamp is said to he made by mak- 
ing a paste of finely divided osmium and 
an organic binding material, and squirt- 
ing it. The filaments are then baked, and 
heated electrically to a very high tempera- 
ture to eliminate the carbon. The osmium 
lamp so far produced is for low pressures, 
as might be expected, but it has a very 
high efficieney. 

Making lamps of osmium must be an 
exceedingly difficult matter, or, at any 
rate, the problem of how to make them 
must have been very troublesome to solve. 
Apart from the metal being very hard 
and infusible, it ‘oxidizes in the air if 
very fine, though this oxidation does not 
take place if the fine powder has been 
heated to a high temperature. The per- 
oxide of osmium formed is very poison- 
ous. It gives off enough vapor at ordi- 


hard, scratching quartz. 


nary temperatures to give much trouble, 
and especially to injure the eves very seri- 
ously. This oxide might be used for 
replacing a carbon filament with osmium. 
No doubt that has been tried. The osmium 
was, I think, the first of the new metal 
lamps, and was invented by Auer von 
Welsbach. It is made up to seventy-five 
volts with forty candles by the Vienna 
firm, now the Westinghouse-Metallfaden- 


Glühlampfabrik, but 100-130-volt lamps 


of only thirty-two candles are supplied 
by the General Electrice Company of this 
country. The rated efficieney is 0.8 candle 
per watt. 

The osmium wire is said to be as small 
as 0.03 millimetre whieh js 
rather less than the finer tantalum wire. 

There is some doubt. whether the lamps 
known as osmium are made of osmium 
or an alloy of osmium with tungsten. 
Tungsten is a curious metal, and it is 
not very easy to get into alloys, but it 
may alloy with osmium perfectly for all I 
know to the contrary. 

Iridium is a very hard and brittle 


diameter, 
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metal, Iridium lamps are being studied 
by Gtlcher. He makes a paste with an 
organie binding material, and squirts it. 
The filaments are then heated electricially 
until the carbon is burnt out, and some 
particles of metal have sintered together, 
This lamp, like other metal lamps, labors 
under the disadvantage of being only for 
low pressures. It would seem that squirt- 
ed metal filaments are less likely to be 
made fine than those made from drawn 
wire. 

The carbides of the various element- 
It is difficult to 
know which have high enough melting 
points. A great many are said to be 
transparent, and are therefore non-con- 
ductors. Among these are the carbides of 
aluminum, cerium, lanthanum, lithium. 
silicon, thorium and yttrium. A grear 
many decompose water, or are acted upor 
by the moisture of the air. This would 
make it very difficult to make lamps of 
carbide of aluminum, barium, calcium, 
cerium, glucinum, lanthanum, lithium. 
manganese, strontium, or uranium, Among 
the possible carbides left are those of 
boron, cromium, molybdenum, titanium 
and zirconium, I do not know anything 
about the carbides of palladium, tan- 
talum or tungsten, 

Tt will be asked, What will be the effect 
of these new lamps on the industry? In 
the first place they will increase the out- 
put of stations, just as machinery in- 
creases labor. But there is more difficults 
in foresccing the result of high efficiency 
hampered with low pressure. A probable 
solution is that people will gradually take 
to using large lamps taking the same press- 
ure, and about the same power as carbon 
lamps, but giving, say, four times the 
hight. 

As to the lamp-making industry, one 
might prophesy without much danger that 
the present makers will merely alter their 
manufacture and make metal lamps. This 
will pay inventors better, because the exist- 


remain for discussion. 


ing makers have their commercial organ- 
izations and their facilities for distribu- 
tion, Besides, all the works except the 
parts devoted to making the filaments will 
be available. Tt is possible new works 
will be set up to make filaments, and that 
the lamp makers will buv the filaments 
and make them up into lamps. There 
are so many possible ways of making meta! 
filaments, that it us doubtful whether 
large monopolies can be secured by pat- 
ents; and it is much more likely that 
most of the present carbon lamp makers 
will work out particular processes of their 
own, and will put their own metal lamps 
in the market. 
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The Tampa (Fia.) Electric 
Light Plant. 
In 1893 the Consumers’ Electric Light 
and: Street Railroad 
the water 


Company purchased 
power plant of the 
Lumber Company, 


Harney 
situated on the Hills- 
borough river seven miles from the city 
of Tampa, 12.000 people. 
consisted of a 


then a CIV of 


This plant tmber-erib 


dam and a wooden power-house, This 


was remodeled, and one %00-kilowatt rail- 
way generator and one fifty-kilowatt light- 
ing generator installed, run bv one thirty- 
siy-inehn, one forty-tive-inch and two titty- 
inch Leffel water-wheels on stone founda- 
tions. 

The dam was ninety feet long, with 
stone abutments, with a capacity of fifteen 
fect head. This plant was used by 
this company up to 1897. The plant was 
too small for the demand for light and 
power, and in 1896, a new dam and 
power-house was started a mile and a 


DAM AND WaTER-POWER STATION, 


half below the old dam. This dam con- 
sists of timber crib built up of logs, the 
most of which were found in the bed of 
the river and aged yearly to a state of 
petrification. The sork was filled 
with earth and stone. The face is con- 
creted over and curved to make an easy 
run for the water, and the foot is made 
of concrete. The foundation was set 
four feet below the bed of the river, and 
in the centre of the dam there is a four- 
foot concrete wall running from the wheel- 
pit walls to the gate walls. The dam is 
126 feet long from the flume walls to the 
logway. There is a head of twenty feet. 
and by adding splash boards, twenty-three 
feet head can be obtained. 
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The gate or logway is twenty feet wide, 
constructed of removable plank to enable 
the reservoir to be drawn off and allow 
logs to pass over the dam. The gate tim- 
bers are set into conerete retaining walls 
on either side. The reservoir is main- 
tained by two dirt wines, the one on the 
north side being 400 feet long and the 
one on the south side 150 feet long, with 
a line of matched pile through the centre, 

The hydrauhe equipment includes four 
pairs of thirty-siv-inch MeCormuck hori- 
zontal water-wheels with a 
1,100 
head. 


capacity of 


horse-power at nineteen inches 
The wheels are set on a concrete 
foundation with concrete walls around 
the pits. Two pairs of wheels are con- 
nected together and belted to a jack shaft 
in the power house, The draught tube is 
seven inches mm diameter and enters the 
tall-race under the power-house, walled up 
to maintain the necessary height of water 
to hold the 


vacuum. Phe wheels are 


r 


Mae Farce 
V9 me 100 
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governed by two Lombard) water-wheel 


governors, 

The power-house is built of wood, 133 
feet by forty-seven feet. There are ne 
300-kilowatt, 6.600-volt, two-phase, 133- 
eyele Stanley generators divided into pairs; 
each pair being on the main shaft driven 
by engines and connected to the water- 
wheels by jack shafts. The jack shafts are 
connected to the main shaft by clutehes. 

The steam plant consists of one Atlas 
engine, tandem compound, twenty mches 
by thirty inches by thirty inches, and one 
Corliss twenty-two inches by forty-eight 
giving a steam of 850 
which can be used in con- 


inches, capacity 
horse-power, 


nection with the water power. The boiler 
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built of wood and contains 
six Bigelow boilers of 150 horse-power 
each, The stack is built of brick on the 
spoke idea with a base of fourteen feet 
and seven and one-half feet at the top, 
100 feet high. 

Current is sent out over a duplicate 
set of lines, each line having four wires, 
two for each phase, and run to a substa- 
tion in Tampa, five miles from the power- 
house, at 6,600 volts. At the substation 
the current is stepped down to 2,400 volts 
for commercial purposes. The substation 
is equipped with two motor-generators, 
used originally for railway purposes, and 
new in case of an emergency, in case of 
a shutdown at the railway steam plant of 
the company. 

— -0 
Technical Publicity 
Association. 

"Sales Nicht”? of the Technical Pub- 

Association was held at the rooms 


house Is 


heity 


ems 
DRA a 
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TAMPA (Fra.) ELECTRIC PLANT. 


of the Aldine Association, New York CHUN, 
Thursday, January 31. The association 
received the first report of its circulation 
committee. 

The companies represented by members 
Yale & Towne Man- 

Company, Johns-Manville 
American Wood Working Ma- 
chinery Company, FL R. Almond Manu- 
facturing Company, General Electric 
Crocker-Wheeler | Company. 
American Locomotive Company, Cameron 
Steam Pump Works, New York Tete- 
phone Company, New York Edison Com- 
pany, Bo F. Sturtevant Company, A. A. 
Grifing Pron Company, A. Allan & Son. 
Goulds Manufacturing(Compamy Prentiss 


at the meeting were: 
ufacturmg 
Company, 


( ‘ORAL, 


- 
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Tool and Supply Company, J. G. Brill 
Company and Lidgerwood Manufacturing 
Company. 

J. Robert Crouse described the plan of 
the Cooperative Electrical Development 
Association, already well under way, to 
stimulate the use of electric current in 
every branch of industry throughout the 
country, and A. L. Doremus, head of the 
sales division of the Crocker-Whecler 
Company, of which he is vice-president 
and secretary, spoke on the relation of 
advertising to sales. W. J. Marsden, of 
the Yale & Towne Manufacturing Com- 
pany, made some remarks on export trade. 

The next meeting will be called “Rail- 
road Night,” at which a prominent rail- 
road advertiser will be the principal 


speaker. 
— aea 


BOOK REVIEWS. 


“Self-Propelled Vehicles.” Fifth edition, 
revised and enlarged. J. E. Homans. New 
York. Theodore Audel & Company. Cloth. 
598 pages. 6 by 8⁄4 inches. Illustrated. 
Supplied by the ELECTRICAL REVIEW at $2. 


In this book the practical features of 
motor vehicles are dwelt upon rather than 
the theoretical, the latter only being taken 
up when necessary for a clear explana- 
tion. 
up to the gasolene vehicle, as at the pres- 
ent time this seems to be the one most 
in favor. The accessory apparatus is de- 
scribed by means of typical examples, 
no attempt being made to mention every 
method or apparatus that has been put 
out. There are several chapters devoted to 
electrical apparatus, such as motors, bat- 
teries and controllers. 3 


“Engineering in the 
Frank Foster. Manchester, England. 
University Press. Boards. 106 pages. 
9 inches. Price 1s. 


There have been established at the Uni- 
versity of Manchester, England, a num- 
ber of scholarships for graduate students. 
These Gartside scholars, as they are called, 
are required to spend a certain amount 
of time in England, upon the Continent, 
and in the United States, studying various 
phases of engineering and manufacturing. 
The present volume is the result of twelve 
months spent in this country, during 
which the author not only visited various 
parts of the country, but spent some time 
as a worker in a manufacturing estab- 
lishment and in a power station. The im- 
pressions which he obtained are in some 
cases favorable, but in others have led, to 
criticism. As might be expected, a con- 
siderable part of the volume is descriptive. 
Chapter J discusses the general engineer- 
ing policy, pointing out the tendencies 
towards specialization and to avoid un- 
necessary expense in finishing work. 
Chapter II deals with the relations exist- 


United States.” 
The 
6 by 


A good part of the volume is given- 


ELECTRICAL REVIEW 


ing between employer and employés. Here 
the greater freedom which the latter have 
in making suggestions is thought to be 
good. Chapter III deals with education, 
and is mainly a description of the methods 
followed. Chapter IV discusses the vari- 
ous phases of street railway work. Chap- 
ter V is concerned with wages and prices. 
Chapter VI with engineering establish- 
ments. Here the general policy of taking 
good care of the employés is warmly ap- 
proved. Chapter VII deals with electric 
power stations. While much of the book 
contains nothing new to American readers, 
some suggestions may be obtained from 
the comments inspired by one who looks 
at matters from a little different point of 
view. 

“Tce Formation, with Special Reference to 
Anchor-Ice and Frazil.” Howard T. Barnes. 
New York. John Wiley & Sons. Cloth. 260 


pages. 6 by 9 inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $3. 


The first part of this book discusses 
the physical constants of ice. It shows 
with what difficulty these have been de- 
termined, and gives the accepted values. 
Next the formation and structure of ice 
are taken up, first sheet ice, that form 
with which every one is familiar. It is 
followed by a study of what are called 
frazil and anchor ice. Sheet ice is formed 
only on the surface of still water, and it 
has a characteristic crystalline formation. 
If the water is disturbed by winds or by 
passing over rapids, frazil ice is formed; 
and it is this form of ice that gives the 
greatest amount of trouble to hydraulic 
power stations. The water freezes then in 
long, needle-like crystals which pack 
against the strainers, and, unless removed, 
will eventually close the inlet. Anchor 
ice is ice which is found attached or an- 
chored at the bottom of a river or stream. 
It does not give much trouble. An in- 
teresting point brought out is the con- 
stancy of the temperature of the waters 
of the northern rivers. It has been found, 
after the most careful measurements, not 
to vary more than a few thousandths of 
a degree, and this fact accounts not only 
for the rapidity with which ice is formed, 
but it points out the proper method to be 
followed in fighting it. The last part of 
the book discusses the ice problem in en- 
gineering work. It has been found that 
radiation is the main cause of the forma- 
tion of ice, as the temperature of the water 
itself remains very constant. Wherever 
radiation is prevented, as, for example, by 
a bridge or overhanging building, ice is 
not formed. This suggests that the sun 
may be utilized for preventing the clog- 
ging of intakes, as only a slight amount of 
heat is required to loosen the attached 
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mass of ice from the grill. By exposing 
an ice-clogged grill to the sun, the at- 
tached mass of frazil ice may soon be re- 
moved. On the other hand, if the bars 


_of the grill be exposed to the wind they 


become chilled below the temperature of 
the water and will hold any loosened mass 
of ice which may come in contact with 
them. It is suggested by Dr. Barnes that 
the most promising method of fighting 
frazil ice is to heat the grills by means 
of a well-insulated steam pipe. While, 
on first thought, this seems to be im- 
practicable, as has been pointed out but 
a very slight change in temperature is 
needed to cause the attached ice to loosen; 
there is no necessity to heat up a large 
mass of water nor to melt all of the ice 
present. The book will be found not only 
of great interest scientifically, but verv 
suggestive and helpful to engineers who 
are confronted with this winter problem. 


| —__-@—___ 
The Commercial Value of the 
Microscopic Examination 
of Metals. 


In an article dealing with the practical 
value of metallography, published in a re- 
cent issue of the Revue de la Metallurgie, 
M. Henri Le Chatelier remarks that 
while every one admits the interest and 
value of the microscopic examination of 
metals, many are disposed to question 
whether in practice the cost of the ap- 
paratus and equipment is not so large 
as to more than offset the value of the 


information thus obtained. Whilst he 
welcomes the fact that this considerable 
outlay on the part of manufacturing firms 
has popularized micrographic methods 
and established their value, he contends 
that this elaborate equipment is not really 
essential, and that a complete and c'li- 
cient equipment can be provided at a cost 
much below that of the chemical labora- 
tory of the works, and be run also at a 
very much smaller annual expenditure. 
He declares that microphotography is un- 
necessary, save where records are require: 
for scientific purposes. The apparatu~ 
necessary for making the photograph is 
expensive, and themanipulationcomplicat- 
ed. In works practice an eye examination 
through the microscope is all that is re- 
quired, and the apparatus necessary for 
this costs only abo@t eight pounds, instead 
of nearly eighty pounds. M. Le Chatelier 
continues that much of his own early work, 
including even the taking of photographs 
magnified 1,000 diameters, was accom- 
plished with a microscope then thirty 
vears old, to which he added, at a cost 
of eight shillings, a small mirror giving 
perpendicular illumination of the object. 
As for the operator, M. Le Chatelier does 
not consider a specialist necessary or even 
wise, and maintains that the chief engi- 
neers of the works should themselves 
examine the samples, as they now do frac- 
tures.—Engineering ~ (London), January 
25. 
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WARRANTABLE EXPENSE FOR 
METER TESTING. ' 


BY OLIVER J. BUSHNELL. 


Probably the most important point to 
be considered in connection with our sub- 
ject, is the frequency with which meters 
should be tested. Most central station 
managers believe that, as a matter of gen- 
eral policy, meters should not run much 
longer than a year without testing, both 
as a protection to the company against 
loss, and as an assurance to their cus- 
tomers of the correctness of their bills. 
These men would doubtless also assent 
to the proposition that it would pay to 
give special attention to meters involving 
a large amount of income. We can not, 
however, arrive at the proper frequency 
of tests with any correctness without a 
study of the conditions which affect meter 
accuracy. 

We find that in all meters the revolv- 
ing part is mounted on a jeweled bearing 
which in time becomes rough; again, that 
the permanent drag magnets are liable 
to change from aging, rough handliny 
or short circuits; again, that in com- 
mutator-type meters the commutator and 
brushes will wear and become rough from 
sparking; lastly, that all meters are in- 
fluenced more or less by vibration, damp- 
ness, dust and other conditions of installa- 
tion. Jewel wear, the first of these causes 
which affect meter accuracy, is influenced 
chiefly by the weight of the moving cle- 
ment, the number of revolutions of the 
shaft and vibration.‘ The first of these 
is constant for a given type of meter, the 
second is easily ascertained from the meter 
readings, and the influence of the last 
can be learned from successive tests. 

Just how much wear a jewel will stand 
is somewhat uncertain. Sapphire, which 
is almost universally used, is of uneven 
structure, and variations in the quality of 
jewels can not be eliminated by the most 
careful inspection in their manufacture. 
In a report on “Jewels and Pivots” in 
commutator meters made a few years ago 
by the Meter Committee of the Associa- 
tion of Edison Illuminating Companies, 
it was suggested as a result of about 200 
time tests that 800,000 revolutions be 
taken as the limit of wear of sapphire 
jewels in meters not subject to vibration, 
with half that number as the limit where 
vibration was constant. Since that time 
commutator-type meters have been very 
much improved and in the latest type the 
weight of the moving element is only one- 
third as much as formerly. It does not 


'A paper read before the Northwestern Electrical 
tion, Chicago, Ill.. January 16. 


ELECTRICAL REVIEW 


appear that the decrease in jewel wear 18 
directly proportional to the decrease in 
weight of the moving element, but it Ip 
probably nearly so. It would doubtless 
be more accurate to adopt a different limit 
of revolutions for each type of meter in 
which the weight of the moving element 
is different, but for convenience 1,000,000 
revolutions has been quite generally adopt- 
ed as the limit of wear for sapphire jewels 
in all commutator meters. 

The writer has not any direct data ou 
the wear of sapphire jewels in induction 
meters and here again the weight of the 
moving element varies in different types 
of meters; but from a comparison of these 
weights with those of the moving elements 
in commutator-type meters and from the 
lesser number of jewels found defective 
in annual tests of induction meters, it is 
evident that a jewel will stand at least 
two or three times the number of revolu- 
tions in an induction meter that it will 
in a commutator type. The writer 
believes the limit of wear of 2,000,000 
revolutions, adopted by a large eastern 
company, is certainly safe. 

About two and one-half years ago there 
was discovered a process of cupping dia- 
mond jewels for meters and since then 
they have come into considerable use. One 


company has made tests of these jewels 


up to 9,500,000 revolutions without the 
stone showing any wear, but in some of 
the tests the shaft points became so flat 
as to introduce considerable friction. 
What the average life of the jewel is we 
can not state, but believe that it can 
safely be taken at five times that of sap- 
phire jewels and that it is probably more 
than this. Although the adoption of dia- 
mond jewels largely removes jewel trou- 
bles, the elements of magnet change, com- 
mutator friction and deterioration due to 
local conditions still remain to be con- 
sidered. These are so uncertain that they 
can not be classified directly and the old 
limits of registration between tests orig- 
inally adopted for sapphire jewels have 
been adhered to quite generally among 
those companies which are using diamond 
jewels on account of possible deterioration 
from these other causes. 

There is an important fact also in meter 
construction to be considered in this con- 
nection which makes the size of the meter 
an element to be considered in determin- 
ing the frequency of tests. Meters of a 
given make have approximately the same 
full load torque in all sizes. It follows 
that a meter of large capacity will at 
times necessarily operate with much less 
torque than a meter of sinall capacity 
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with a resultant increased lability to er- 
ror. To illustrate, suppose a five-ampere 
100-volt meter and a fifty-ampere 100-volt 
meter are both recording a load of 1-50 
watt lamp. The first is running on a ten 
per cent load with ten per cent of its full 
load torque and the other on a one per 
cent load with only one per cent of its 
full load torque. As the full load torque 
of both meters is the same it follows that 
the small meter has ten times as much 
torque on one lamp as the larger one. 
Suppose also that it takes one-half of one 
per cent of the full load torque to over- 
come the friction of the bearings, the 
small capacity meter would run five per 
cent slow while the large capacity meter 
would run fifty per cent slow on the fifty- 
watt load. It is at once evident that 
meters of large capacity should be kept in 
better condition, and more frequently test- 
ed than those of small capacity. 

In acordance with the foregoing con- 
siderations meters should be classified for 
testing somewhat as follows: 

First—A limit should be set within 
which all meters should be tested. 

Second—A classification should be made 
according to sizes so that the large meters 
will be tested oftener than the small ones. 

Third—aA classification should be made 
according to the work done by the meter so 
that they will not be allowed to exceed 
a fixed number of revolutions between 
tests. 

Fourth—Changes in classification 
should be made to allow for local condi- 
tions as made evident by the results of 
successive tests. 

In order to find out the methods now 
used in meter testing, the writer sent 
out a number of questions on the sub- 
ject to twelve of the largest companies 
in the country. The first two were as 
follows: 

First—How often are your electricity 
meters tested ? 

Second—On what basis is the frequency 
of tests determined ? 

The following are four of the answers 
received : 

First Answer—(1) By inspection once 
a year. (2) The basis of the frequency 
of tests is assumption that meters should 
he inspected at least once a year. 

Second Answer—(1) From one month 
on largest meters to fifteen months on in- 
duction meters in residential districts, all 
meters coming as a rule within either one, 
three, six, nine or twelve months’ classes. 
(2) On the basis of the work which the 
meter is doing, the intention being to test 
at every millon revolutions of the dise 
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in direct-current meters and every two 
million revolutions in induction meters. 
Third Answer—(1) As a general rule 


once in twelve months, some are tested: 


monthly, three monthly and six monthly. 
(2) The period is decided by the amount 
of the monthly registration varying, of 
course, with the various sizes of meters. 
All meters tested more than once a year 
are equipped with diamond jewels. Our 
data shows that a meter equipped with a 
diamond jewel need not be tested until it 
has made a million or more revolutions. 

Fourth Answer—Our meters are tested 
each time they are returned to meter shop, 
regardless of time they have been in- 
stalled. Others that have been installed 
three years are changed, tested and cleaned 
up. We do not test meters on customers’ 
premises unless requested to do so. 

Commenting on these replies, the writer 
believes that the first system must result 
in the meters measuring the largest con- 
sumption showing the poorest accuracy. 

The second tends to keep all meters on 
a level of accuracy at the same per cent 
loads, but will result in a disproportionate 
loss from the large capacity meters on 
light loads. 

The third system, which takes the size 
of the meter also into account, will not 
only keep up the accuracy of the meters 
under heavy service, but will also main- 
tain the accuracy of the large capacity 
meters operating considerably under light 
load conditions. : 

The fourth system, the writer believes, 
is faulty both in allowing too long a time 
between tests, even for induction meters, 
and also in the method of testing, which 
will be taken up later. 

The classification adopted by the writer 
about two years ago for commutator meters 
was as follows: 

Annual tests for meters of five to ten 
amperes capacity. 

Semi-annual tests for meters of fifteen 
to fifty amperes capacity. 

Quarterly tests for meters of seventy- 
five amperes capacity and above. 

Meters making over 1,000,000 revolu- 
tions of the dise between tests on above 
classification to be changed to more fre- 
quent class so as not to excced that num- 
ber between tests, up to the quarterly class. 

It has not been thought necessary to 
test any meter oftener than once in three 
months. Where a meter has not retained 
its calibration for this length of time an 
investigation has been made. Such rapid 
loss of accuracy is usually found to be 
due to commutator trouble caused either 
by excessive vibration or heavy momentary 


overloads. In the first case the meter 
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has been moved or mounted on a spring- 
board, and in the latter a larger meter 
has been installed with a better resultant 
accuracy than if the old meter had been 
left as it was and tested monthly. AN 
incters tested quarterly have been equipped 
with cupped diamond jewels and the semi- 
annual class are being so equipped as 
rapidly as they can be obtained. 

A study of the data compiled from the 
tests made according to the foregoing 
schedule reveals some interesting facts. 
In the first place the accuracy of the 
meters Improves in an increasing ratio 
the more frequent the testing. The quar- 
terly tests at one-half load show fifteen 
per cent more of the meters to be accu- 
rate than the annual tests, and ten per cent 
more than the semi-annual tests, while 
the improvement shown by the light load 
tests, which are made at one-tenth load, 
is still more marked. The same. inereas- 
ing ratio of improvement the more fre- 
quent the testing, is seen in the average 
accuracy obtained from these tests which 
was as follows: 
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of commutator friction these meters re- 
tain their accuracy much better than the 
commutator type. Data compiled from 
about 14,000 annual tests showed an ac- 
curacy almost identical with that of com- 
mutator meters under quarterly testing. 
As it is probable, however, that the meters 
measuring the largest consumption are be- 
low the general average, it is expected 
the coming year to test the larger meters 
and those showing over 3,000,000 revolu- 
tions between tests on a semi-annual basis. 

Having decided on some schedule for 
periodie testing an important point to be 
next considered is the advisability of mak- 
ing installation tests. It is well known 
that meters transported some distance are 
liable to slight changes in calibration, 
also that direct-current meters, unless 
connected according to polarity markings 
or even if so connected where influenced 
by magnetic fields from other conductors. 
will show some error on light loads. The 
questions sent out by the writer brought 
hack the information that two of the larg- 
est companies in the country make a test 


Annual testS............0...00000- ', load 97.3% 1-10 load.... 00.0... 89.64% 
Semi-unnual tests.......0 .......6. 1, load 97.8% 1-10 load.... 2.0.0... v0.8 
Quarterly tests................... l, load 99.1% = 1-10 load... 2. ee. 96.52 


An important showing from the data 
of the meters out of calibration is the 
ratio of the meters slow, to those fast, 
which at one-half load was more than two 
to one, while at one-tenth load it was five 
to one. On still lighter loads the ratio 
would doubtless be further largely in- 
creased. It was also shown by the data 
that the type “C”? commutator meters 
maintained their accuracy much better 
than the older types with heavier moving 
elements, especially on light loads where 
the greatest improvement was needed. A 
better accuracy was shown by the annual 
tests of type “C” meters than by the 
semi-annual tests of meters of the older 
types. 

The writer has not given the above 
schedule, however, as a model, but rather 
as an illustration. In the light of the 
results obtained he expects to make some 
changes for the coming year. It would 
seem as though some differences should be 
made in the classification of commutator 
meters as regards the type, though the use 
of diamond jewels in all of the older types 
may largely obviate the necessity. In 
particular, however, it would doubtless be 
advantageous to test more of the meters 
quarterly, placing at least more of the 
meters of the older types in this class. 

Induction meters have so far been 
classified by the writer on an annual basis 
for testing. Owing to the light weight 
of the moving element and the absence 


on every meter installed before the first . 


bill is rendered, notwithstanding the fact 
that the meters have previously been cor- 
rected in the testing room. In the Chi- 
cago Edison Company it has been the 
practice to have all meters after installa- 
tion inspected, and cleaned and adjusted 
if necessary, so as to run freely on a light 
load. In order to get some information 
as to the condition of meters after their 
installation and as to whether an inspec- 
tion or test is advisable, the writer made 
100 tests of commutator meters and 100 
tests of induction meters immediately after 
they were installed, these meters having 
all been adjusted in the shop before being 
sent out. The accuracy after installation 
as shown by these tests was rather dis- 
appointing, especially so in commutator 
meters on light loads. Tests were then 
made on an equal number of meters after 
the usual starting inspection. These tests 
showed a decidedly improved condition of 
these meters over the others, especially on 
light loads, and a better accuracy than 
that shown by any of our periodic tests. 
Still there were some meters which 
showed a change of from five to ten per 
cent in their whole calibration. It is 
particularly desirable that the bills of a 


new customer should be absolutely correct. 


If a meter is slow for two or three months 
and then is corrected, it leads to the sus- 
picion when the bill goessip that the com- 
pany is pincreasing, the bills arbitrarily 
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after it feels sure that the customer will 
be permanent. The conclusion seems war- 
rantable that both alternating-current and 
direct-current meters involving consider- 
able consumption ought to be tested with- 
in one month after installation. The di- 
rect-current meters will be left in a more 
permanent condition if allowed to run for 
two weeks before testing so that the com- 
For 
the large class of small meters for offices, 
apartments and houses a careful inspec- 


mutator will have become oxidized. 


tion appears to be a sufficient safeguard. 
Perhaps a good division would be that 
meters which it is advisable to test oftener 
than once a year should have an instala- 
tion test and others an inspection only. 

The methods of testing should have 
some attention, which of necessity is very 
much abbreviated. The first) important 
point is to have accurate standards. A 
laboratory standard volimeter, a standard 
shunt and a precision indicating watt- 
meter make excellent working standards. 
These should be returned to the factory 
occasionally for calibration unless the com- 
pany has a laboratory where they can be 
checked. In the absence of these a set 
of the working instruments should be kept 
for checking other instruments only, and 
returned to the factory for recalibration 
every six months. 

Meters can be tested on the customer's 
premises or brought in and tested in the 
shop. Some have contended that the lat- 
ter is the more accurate way as condi- 
tions are more favorable for correet meas- 
urements. The necessity for installation 
tests which is shown in a previous part of 
this paper proves conclusively, however, 
that meters should be tested under local 
conditions in which they are to operate, 
and after all danger of change from trans- 
portation is over. Even if a meter is 
taken out and installed with the utmost 
care so as not to disturb the original 
calibration in the slightest, frequently 
some change in the light load adjustment 
is necessary to adapt it to local conditions 
of vibration or adjacent macnetic fields. 

Four methods of testing are in general] 
use: 

First—With 
stop watch. 

Second—With calibrated 
Voltmeter and stop watch. 

Third—With indicating wattmeter and 
stop watch. 

Fourth—With cheek recording watt- 
meter, 

The first method is used only on direct- 
current work and the seeond should be 
only so used unless the resistance is abso- 
lutely non-inductive. Self-contained shunt 


ammeter, voltmeter and 


resistance, 
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Weston on account of tem- 
perature error, should not be used except 
in small-sizes, and even then the current 
should be kept on the instrument only 
during the time necessary to make each 
test. Resistance shunts with negligible 
temperature coefticient and milli-volt me- 
ters should always be used for measuring 
large currents. 


amimeters, 


The indicating wattimeter 
should be used only for alternating-cur- 
rent work, as it is not reliable to direct 
current, owing to the influence of exter- 
nal magnetic fields. The check-recording 
wattmeter has the advantage of not re- 
quiring a stop watch, vet if a portable 
load is used the inspector can tell the per 
cent load on the meter with suflicient ac- 
An ordinary meter can be placed 
In a carrying box and used for checking, 
but it is better to use one of the special 
test meters of which there are two or three 
kinds on the market. These meters are 
built with several field windings so that 
the full torque of the meter is available 
at different loads. The meter under test 
can accordingly be tested with equal ac- 
curacy at heavy and light loads by con- 
necting to the field coils of the corre- 
sponding capacity in the test meter. This 
method is particularly advantageous where 
a meter must be tested on a tluctuatine 
load. 

Each method of testing has it advan- 
tages and each will be found best doubt- 
less for some kinds of work. 


curacy. 


The writer 
has had all in use and finds no particular 
advantage of one over the others in the 
amount of work which 
plished. 


can be accom- 
He inclines to the belief, how- 
that the test meter with several 
field windings will soon have more gen- 
eral adoption and prove slightly more 
economical than other methods. 

The number of meters which can be 
tested by an inspector in one day has been 
variously reported by the different com- 
panies from which data was secured at 


ever, 


from six to ten. The writer believes an 
average of about seven should be obtained 
In testing commutator meters and eight 
or more in testing induction meters. 
The use of diamond-cupped jewels is 
recommended in all of the older type com- 
mutator meters where the jewel is subject 
to heavy wear. Sapphire jewels may be 
once repolished but the stones should be 
removed from the screws and polished and 
inspected the same as new stones and ect 
If polished in the old 
setting some of the powder is apt to be 
Pivots 
also may be used a second time if they 
are carefully repointed and polished. A 


In Dew screws. 


left in the serew and cause trouble. 
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new pivot or shaft should always be in- 
serted when a jewel is changed. 

lt is advisable to test meters at two 
The hght load calibration is 
usually made at one-tenth load and heavy 
load at from one-half to full load. It 
makes no difference whether one-half or 
full load is used as far as the final cali- 
bration of the meter is concerned, but 
the reports of the meters as found would 
doubtless show better on a full load test. 
One-half load is used by the writer as 
being nearer the running condition of the 
meter. 

Whatever tests are made an accurate 
record should be kept and the results care- 
fully tabulated. Sample forms for this 
purpose are appended to this paper. Only 
by an accurate knowledge of the condi- 
tion of his meters and a study of the re- 
sults of his testing can a central station 
manager satisfy himself as to whether or 
not he is warranted in the expense he 
is incurring. 

We come now to the question which 
many may consider the most vital to the 
subject. What will a thorough system of 
meter testing cost? Whatever is said on 
the subject will doubtless be questioned 
by a good many, as the practice of differ- 
ent companies varies so much, both as to 
the amount of testing and the expense 
Items which are included under this head. 
The expense in the same company also 
would vary with the character of the cus- 
tomers served and the amount of consump- 
ton measured. 


points. 


Nevertheless approximate 
figures may be arrived at as a general 
guide to good meter practice. These fig- 
ures might be expressed in cents per kilo- 
watt-hour generated output or in per cent 
of metered income, but it seemed to the 
writer that they would be more readily 
understood and of more accurate applica- 
tion if based on the number of meters in 
service. The writer collected some data 
on this subject, but the classification of 
accounts varies so in different companies 
that the figures are not readily compar- 
able or all applicable to the expense of 
meter maintenance only. Meter testing, 
in the broad sense we wish to use, should 
include all maintenance expenses and cover 
periodie testing, shop testing and repair- 
ing and installation tests and inspections. 
The money actually spent on this work 
In different companies from which figures 
were received varied rom forty-eight cents 
to $1.63 annually per meter installed. 
The writer must accordimely draw largely 
on his own experience and the figures of 
the companies withowhich he isy connected 
cone losiens) 


for [his Naturally the ex- 
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pense for direct-current meters is greater 
than for induction meters. It is custom- 
ary also to distribute direct current large- 
ly in business districts where the wear 
on the meter is greater on account ot 
longer use, and alternating current in resi- 
dential districts. A thorough system of 
testing based on the principles outlined 
in this paper can not be carried on, ac- 
cording to the estimate of the writer, for 
less than about seventy-five cents per meter 
installed for induction meters, and $1.50 
per meter installed for commutator-type 
meters annually. It is possible that there 
are some companies with few large cus- 
tomers and little increase in busines. 
which could do the work for two-thirds 
these figures, but for a progressive growing 
company they are not too high. These 
figures include the cost of all instruments, 
apparatus and supplies. necessary for car- 
rying on the work as well as the cost of 
material used in the meters and labor. 
The salaries of meter testers is assumed 
to be from $50 to $65 per month for the 
most part and helpers for testing large 
meters at $40 per month. It must be 
borne in mind that the amount given will 
not be spent on every meter. A third of 
it would cover the cost for a large part of 
the meters which are tested annually, but 
two or three times this amount would be 
necessary for other meters which are test- 
ed quarterly. The general average is also 
brought up by the cost of installation tests 
and inspections, and of repairs to defective 
meters, together with the cost of instru- 
ments and general supplies. These figures 
are based on a system of testing which 
experience has shown to be advantageous. 
It is not the intention, however, to limit 
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sapphire jewels, but their use is fully war- 
ranted both by the better accuracy ob- 
tained and by the longer life of the jewel. 
The Chicago Edison Company has put in 
service over 3,000 of these jewels in the 
last two years, half of which have been 
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in use over a year and as yet only about 

one per cent of them have become worn. 

Compare these results with data on sap- 


phire jewels of which forty to sixty per — 


cent are found defective in annual test- 
ing and the value of the cupped-diamond 
jewel is readily apparent. 

It may be objected that not yet has it 
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which will hardly leave any doubt as to 
its truth. 

About two years ago the Chicago Edison 
Company changed from a system of an- 
nual testing, with semi-annual testing of a 
few of the largest meters, to the classified 
system outlined in this paper. Under the 
old system the meters ran from fifteen to 
sixteen months between tests owing to in- 
terruptions in the work and changes of 
inspectors. After the change sufficient 
help was employed to keep the work strict- 
ly up to the schedule. As a result of this 
testing the unaccounted for output de- 
creased from 8.7 per cent to 7.1 per cent 
of the total generated showing a saving of 
1.6 per cent. As the generated output 
for the year was 76,454,000 kilowatt-hours 
the saving amounted to 1,223,264 kilo- 
watt-hours. This represents additional 
energy paid for, so to determine the in- 
come saved to the company it must be 
multiplied by the average price received. 


Assuming this to be seven cents per kilo- 
watt-hour, we find the saving amounted 
to over $85,000. This is sixty per cent 
more than the total meter department ex- 
pense, about three times the total expense 
for testing and repairing meters, and eight 
times the additional expense over that 
previously expended for testing. 

Take another example. In a suburb 
near Chicago the meters had been allowed 
to run much as they pleased for several 
years. A year ago they were all over- 
hauled and some of the old types dis- 
carded. This fall the income showed an 
increase of thirty-eight per cent over the 
previous year and one-half of this increare 
was attributed by the manager to the im- 
proved accuracy of the meters. 

Meter testing, however, as stated above, 
is a matter of ethics as well as economy. 
Suppose your average accuracy is at pres- 


MONTH OF... .....-...------—-- 190... 


FORM OF SHEET FOR RECORDING RESULTS FROM INSPECTOR’S TEST REPORTS. 


the expenses to these amounts as further 
experience may demonstrate the advis- 
ability of still more expenditure for this 
purpose. Of course for meters measuring 
little consumption, the limit of expense 
is reached when reasonable accuracy is 
obtained, but for meters measuring a large 
consumption the cost of meter mainte- 
nance may be inconsiderable as compared 
with a loss of a fraction of one per cent 
in registration. The high cost for direct- 
current meters is partly on account of the 
introduction of cupped-diamond jewels. 
These cost about five times as much as 


been shown that the estimated expense 
for meter testing is warrantable. The 
reply in the first place is that any reason- 
able expense is warrantable which will 
make a company’s bills accurate and its 
dealings with its customers honest. In 
the second place that in all probability 
the expense will be more than met by the 
increased revenues from accurate meters. 
This statement is difficult of demonstra- 
tion as we are unable to know just what 
the accuracy of the meters is under work- 
ing conditions, cither with or without test- 


ing, but we will give two illustrations | 


ent so high that the cost of testing will 
not be covered by the increased income, 
still it is the duty of lighting companies 
to take all possible precautions to pre- 
vent inaccuracies in their bills. For- 
tunately the meters manufactured to-day 
retain their accuracy better than those of 
a few years ago and when these older 
tvpes have all been worn out or discarded 
it is hoped that less frequent testing will 
be necessary. Present conditions, how- 
ever, demand that companies should give 
more attention to meter testing than is 
ordinarily done. Tt is also a fact that 
those companies which have done the most 
in this line best appreciate its economic 
value. 
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ON THE SUBSTITUTION OF THE ELEC- 
TRIC MOTOR FOR THE STEAM 
LOCOMOTIVE. '—I. 


BY LEWIS B. STILLWELL AND HENRY ST. 
CLAIR PUTNAM. 


“MAINTENANCE OF EQUIPMENT.” 


Item 11. “Cost of superintendence” 
will not be changed. 

Item 12. “Repairs and renewals of 
locomotives” amounts to 7.509 per cent 
of the average operating expenses of our 
steam railroads. This item, as we find in 
the classification of operating expenses 
prescribed by the Interstate Commerce 
Commission, “does not include the ex- 
pense of cleaning boiler tubes and pack- 
ing cylinders, nor ordinary regular in- 
spection, this being charged to the item 
‘Engine and roundhouse men’.” It does 
include “all expenditures for account of 
repairs and renewals and rebuilding of 
locomotives, tenders, snow-plows (when 
attached to locomotives), furniture and 
loose and movable tools and supplies used 
in connection therewith. It also includes 
the cost of locomotives, tenders and ap- 
purtenances thereunto belonging, built or 
purchased to make good the original num- 
ber charged to construction or equip- 
ment.” 

As regards “Repairs and renewals of 
electric locomotives,” actual experience 
to date is not sufficient to justify us in 
fixing a figure for this item which can be 
regarded as established. There is, how- 
ever, evidence sufficient to justify an esti- 
mate which in the average case should be 
approximately correct. 

For the year ending June 30, 1901, the 
car-mileage operated by the Manhattan 
Elevated Railway was 43,860,158. The 
cost of repairs of steam locomotives was 
$173,609, or 0.39 cent per car-mile. 

For the year ending June 30, 1906, 
the car-mileage operated by the Manhat- 
tan Elevated Railway was 61,723,112. 
The cost of repairs of the electric equip- 
ment, including lamps, lamp wiring, and 
heaters, was $171,927, or 0.28 cent per 
car-mile. i 

Had electric locomotives been used in- 
stead of the multiple-unit system, the 
number of parts constituting the electric 
equipment would have been about one- 
third that now in use. These parts would 
have been larger and more expensive than 
the corresponding individual parts con- 
stituting the multiple-unit equipment, but 
the cost of repairs of the aggregate elec- 
trical equipment (which is largely labor 
of inspection) probably would not ex- 


1 A paper presented at the 218th meeting of the 
American Institute of Flectrical Engineers. New York, 
January 25. Condensed. 
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ceed sixty per cent of the present cost. 
The results are further influenced un- 
favorably to electric traction as regards 
this comparison by the fact that the speed, 
and consequently the power consumption 
per car, have been radically increased, and 
by the fact that the repairs and renewals 
of lamps, heaters and wiring are included. 

A careful consideration of the detailed 
factors involved has led to the conclusion 
that had electric locomotives been sub- 
stituted for steam locomotives, and had 
the weight and speed of trains not been in- 
creased, the cost of repairs of electric 
equipment would have approximated 0.2 
cent per locomotive mile. We estimate 
also that the cost of repairs to these small 
locomotives exclusive of their electric 
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of the contemplated adoption of elec- 
tricity.? 

For the year ending June 30, 1906, the 
car-mileage operated by the New York 
Subway was 31,931,073. The cost of re- 
pairs and renewals of electric equipment 
of rolling stock was 0.38 cent per car-mile. 
Estimating the probable cost of repairs 
and renewals of electric equipment, were 
electric Jocomotives in use instead of the 
multiple-umit car equipment, the approxi- 
mate cost in this case works out at 0.7 
cent per train-mile. A locomotive doing 
the same work as the electric equipment 
of the average train in the subway (about 
five cars) must be capable of exerting a 
draw-bar pull of 50,000 pounds, which, 
with twenty per cent adhesion, call for 


TaBLE I— Continued. 


Amount 
Item 1905 
Maintenance of Equip-| 
ment............-- 


11. Superintendence.. 


12. Repairs and renew- 
als of locomotives. 114,988,428 


13. Repairs and renew- 
als of passenger : 
CarB.............! 27,342,129; 1.971 

14. Repairs and renew- 
als of freight cars.) 113,723,239] 8.199 

15. Repairs and renew- . 


als of work cars..... 3,360,300] 0.242 
16. Repairs and renew- 
als of marine equip- 
2,650,543] 0.191 
17. Repairs and renew- 
als of shop machin- 
ery and tools..... 9,186,101] 0.663 
18. Stationery and 
printing.......... §95,571 


19. Other expenses.... 


1905 | 1904 


0.704 


0.043] 0.042 
8,334,240! 0.601] 0.637| 0.519 


1903 


0.544] 0.507] 0.562 


Note.—It is customary with some railroads using electric equipment to include under 
the general heading ‘ Maintenance of Equipment." the maintenance of the power plant 


and electric transmission systems. 


Both of these, however, are more conveniently treated 


by including them in the cost of electric power delivered to the overhead trolley system 


or third rail. 


equipment operating under the existing 
conditions would not have exceeded 0.2 
cent per locomotive-mile, and that the 
total cost would have approximated one- 
fourth of the cost of the corresponding 
item under steam traction. This figure, 
of course, is available only as a ratio in 
our consideration of the general railway 
problem. 

The very low cost which was actually 
obtained in the case of steam locomotives 
on the Manhattan; viz., 1.57 cents pe: 
Jocomotive-mile, is explained by the ex- 
tremely simple construction of the en- 
gines, the fact that they were not over- 
loaded, were operated on an elevated 
structure, and were admirably maintained. 
It is also to be noted that the amount ex- 
pended for repairs was minimized in view 


seventy-five net tons on drivers. This is 
about double the weight on drivers of the 
average steam passenger locomotive, and 
the figure 0.7 cent per train-mile, obtained 
in actual service under conditions very 
severe in respect to maintenance of electric 
equipment, by reason of the presence of 
creat quantities of brake-shoe dust, is to 
be compared with the cost of maintenance 
of steam locomotives exclusive of run- 
ning-gear, frame, cab and those other 
parts common to both electric and steam 
equipment. 

Operation for the Year 1905 of the 
Wilkes-Barre & Hazleton Railroad— 


1 In thir connection it is interesting to note that the 
cost of maintenance of locomotive and average train 
under steam operation for the year ending June 30, 1101 
was 4.2 cents per train-mile, while the cost in the case v 
an equivalent electtic train, as shown by records for 
corresponding months for the year ending June 30, 1408 
was 2.1 cents per train-mile. 
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The equipment comprises — motor-cars 
weighing forty-three tons without pas- 
sengers, and equipped with four 125- 
horse-power motors and multiple-unit 
control. The effective draw-bar pull, 
(twenty per. cent adhesion), is 17,000 
pounds. The speed of operation in local 
service is thirty miles per hour. The total 
length of run is twenty-seven miles. The 
average number of stops is six. The car- 
mileage operated in 1905 was 262,947. 

Cost of repairs and renewals of elec- 
trie motors was $1,021.70, or 0.39 cent 
per car-mile. 

This road operates in a mountainous 
country, ranging in elevation from about 
500 feet to 1,700 feet above sea-level. 
About one-third of the length of the road 
is on a grade of three per cent. 

Operation of the Lackawanna & 
Wyoming Valley Railroad for a Period 
of Four Months ending October 31, 1906 
Equipment: a, sixteen passenger cars, 
77.5900 pounds each; b, fourteen passenger 
cars, 64,500 pounds each; c, four freight 
and express motor-cars, 61,300 pounds 
each; d, one electric locomotive, 94,600 
pounds. 

The car-mileage operated was 527,554. 

Cost of repairs and renewals of electric 
equipment was $4,450.45, or 0.84 cent 
per car-inile. | 

Operation of the Niagara, Buffalo & 
Lockport Railroad for a Period of Six 
Months ending November 30, 1906— 
Equipment: passenger cars weighing 
about 60,000 pounds, driven by four 
direct-current motors. — 

Average speed outside of Buffalo city 
limits, twenty miles an hour. Approximate 
number of stops one way trip:’thirty on 
Buffalo & Niagara Falls division and six 
on Buffalo & Lockport division; length of 
run outside of Buffalo, approximately 
twenty miles; car-mileage operated, 1.- 
309,682. 

Cost of repairs and renewals of electric 
equipment was 0.79 cent per car-mile. 


Perhaps the best instance of electric . 


operation directly comparable with cost 
of steam operation is afforded by the 
records of the actual results realized on 
the Rete Adriatica-Valtellina Railroad 
(Italy), where both freight and passenger 
traflie are operated over a line sixty-six 
miles in length, traversing a very rugged 
country and in the winter exposed to 
severe climatic conditions. The equip- 
ment. for the vear ending July 1, 1904, 
comprised ten motor-cars and five seventy- 
ton locomotives. The service performed 
amounted to 61.934.569  ton-kilometres 
The average annua] mileage of motor- 
curs and locomotives amounted to 54,351 
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kilometres, while the steam locomotives 
superseded by electrie equipment never 
exceeded an average of 29,000 kilometres. 

The total cost of electrical and mechan- 
ical repairs to locomotives and motor-cars, 
for the vear ending July, 1904, works out 


at 1.4 cents per locomotive or motor-car- 


mile. 
Summarizing the foregoing we have the 
following: 


Manhattan Railway............0 0... eee ee ee eee 
SUDWAY CAIN ccs eure ade eee eee ts Sawin eos 


Wilkes-Barre and Hazleton Railroad.............. | 
Lackawanna and Wyoming Valley Railroad....... 
Niagara, Buffalo and Lockport Railroad.......... 
Rete Adriatica-Valtellina line .................... 
Freight locomotives. 40:24 i602 cs'sad eed wets 5 
PSSSen eC? CATS! o's ne adaieeachs wie beta e teas 


The reports of the Interstate Com- 
merce Commission do not show what pro- 
portion of the item, “Repairs and renew- 
als of locomotives” is chargeable to re- 
newals, but from inspection of detailed 
reports of our most important railway 
systems it seems fair to assume that in 
the case of the average railway from four 
per cent to five per cent of the total cost 
of repairs and renewals of locomotives 
represents the cost of renewals. 

Taking into account all of the various 
considerations which must affect the con- 
clusions in the general case, so far as we 
have been able to gather them, we are of 
the opinion that for equal draw-bar pull, 
the repairs and renewals of electric equip- 
ment of locomotives, assuming good de- 
sign and construction according to pres- 
ent standards of the art, should not ex- 
ceed one cent per locomotive-mile, and 
will probably approximate 0.9 cent per 
locomotive-mile. 

Taking the higher figure, it is evident 
that the substitution of electric equipment 
for all parts of a steam locomotive other 
than frame, wheels, axles, cab, and other 
parts which are common both to electric 
and steam locomotive construction, a verv 
great saving is effected. Wo have been 
unable to fix with satisfactory exactness 
a figure representing the average cost of 
repairs and renewals of these parts, but 
it would seem liberal to allow 1.5 cents per 
locomotive-mile, this being equivalent to 
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an allowance of something over $400 per 
annum per locomotive. Taking this fig- 
ure and adding the estimated costs of re- 
pairs and renewals of electric equipment, 
we have 2.5 cents per locomotive-mile as 
the estimated total cost of repairs and re- 
newals of electric locomotives, performing 
the average work now done by steam loco- 
mottves. 

In 1904 the aggregate revenue train- 
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mileage operated was about 1,050,000,000. 
To cover locomotive mileage in switching, 
operating work-trains, and pushers we as- 
sume 1,300,000 locomotive-miles. In 
1904 the aggregate repairs and renewals 
of locomotives was $105,633,752, the 
average cost per locomotive-mile, there- 
fore, being 8.1 cents. A reduction 
to 2.5 cents, is equivalent to a saving 
of seventy per cent in the cost of this item, 
or 5.256 per cent of operating expenses, 
reducing this item to 2.253 per cent of 
total operating expenses under electric 
operation. 

In the foregoing consideration of the 
item, repairs and renewals of locomotives, 
we have assumed equal locomotive mileage 
per day in steam and electric service. The 
item of expense under consideration will 
be proportional, approximately, to the 
mileage, and therefore we have made the 
comparison upon this basis. Nothing 
short of years of actual experience can 
establish definitely the ratio of electric 
to steam locomotives required in average 
service, but it seems reasonable to assume 
that this ratio will not exceed two to three 
and will probably approximate one to two. 

Item 13. “Repairs and renewals of 
passenger cars.” In cases where electric 
locomotives are substituted for steam loco- 
motives, there should be some reduction 
in this item. Painting should be con- 
siderably reduced by reason of the elimin- 
ation of .smoke., , The life, of (the œp- 
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and interior decoration of the 
car will be increased, 

Item 14. “Repairs and renewals of 
freight cars.” This item will be favor- 
ably and very materially affected if it 
should ever prove practicable to operate 
heavy freight trains by locomotives lo- 
cated at intervals throughout the trains 
and controlled by the multiple-unit svs- 


tem. 


holstery 


“3 
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wheels and brake equipment in descending 
long grades, by reason of the opportunity 
afforded to brake the trains by causing 
the motors to operate as generators. 

No statistical data are available upon 
which to base an estimate of the probable 
reduction in this item to be expected from 
this cause. On comparatively level lines 
it will not be important, but on mountain- 
grade divisions it should operate to pre- 


TABLE [—(ontinued. 


Estimated 


Aver- | Cost of 
° Per cent. operation 
i y Elec- 
ltem 1905 | 1904 | 1903 | 1902 | 1901 | Years| tricity ° 
Conducting Transporta- 
a E E eee 769,613,017155 . 486/56 .670|55 .893|54.671|54.979|55.540| 43.454 
20. Superintendence . .| 25,007,322] 1.803] 1.779| 1.742) 1.711] 1.726 1:752 
21. Engine- and round: 
house men........ 130.437.844] 9.404] 9.550} 9.562] 9.401| 9.340 4.710 
22. Fuel for locomo- i 
tive8.......... .. .1156,429,245|11.278|12.128/11.675|10.776|10 .6021|11 .292 56.553 
23. Water supply f 
locomotives....... 9,147,590} 9.660) 0.659] 0.614] 0.623] 0.612 0.000 
24. Oil, tallow, and 
waste for locomo- 
CiVOSsoiiacee cokes §,442,970] 0.392} 0.397] 0.389] 0.366} 0.361 0.250 
25. Other supplies for . 
Jocomotives....... 3,295,384| 0.238} 0.248] 0.232] 0.218) 0.206 0.228 
26. Train service......| 90,654,520) 6.536] 6.735| 6.677] 6.737| 7.011 6.739 
27. Train supplies and 
expenses.. 21,963,086] 1.583} 1.581} 1.552] 1.500] 1.471 1.000 
28 Switchmen, flag- 
men and watch- 
men... .. .. .| 60,141,422] 4.336] 4.386] 4.813] 3.984] 3.848 4.173 
29. Telegraph expenses} 24,823,266} 1.790] 1.788] 1.754} 1.784 1.485 2.000 
30. Station service.. 89,304,658] 6.438] 6.605] 6.664} 6.832) 6.947 6.697 
31. Station supplies. ..| 8,961,573} 0.646] 0.686] 0.667] 0.676) 0.672 0.669 
32. Switching chara t 
balance.. 4,201.050' 0.303] 0.280] 0.244) 0.272} 0.319 0.284 
33 Car per diem and i ” 
mileage, balance. .| 18.835.325] 1.358] 1.358] 1<400] 1.480] 1.618 1.423 
34. Hire of equipment, 
balance.......... 3,040,641/ 0.219) 0.195) 0.214) 0.180] 0.161 . 0.104 
35. Loss and damage..| 19,782,692) 1.426) 1.279] 1.004] 0.990] 0.819 0.750 
36. Injuries to persons.| 16,034,727] 1.156} 1.196) 1.120) 1.048) 0.941 1.000 
37. Clearing wrecks...| 3,594,658} 0.259] 0.275] 0.284] 0.221] 0.189 0.200 
38. Operating marine 
equipment........ 9,903,479) 0.714) 0.696) 0.745! 0.721] 0.862 0.748 
30. Advertising....... §,959,380, 0.430] 0.418] 0.428] 0.420] 0.428 0.427 
40. Outside agencies. .| 19,688,261) 1.419] 1.411] 1.4490] 1.879] 1.615 1.495 
í 41, Commissions... ...| 233,987] 0.017| 0.022] 0.044] 0,077] 0.089 0.050 
42. Stock yara mi 
elevators....... 786,850) 0.057] 0.060] 0.057] 0.069] 0.075 0.064 
43. Rents of tracks, 
yards and termi- . 
f nals.. .......... .| 23,047,881| 1.727] 1.563| 1.544) 1.519| 1.724 1.618 
44. Rents of building i 
and other property| 4,814,407; 0.347) 0.382| 0.411] 0.440| 0.440 0.404 
45. Stationery 
printing.......... 8,772,789; 0.632) 0.640] 0.642] 0.622] 0.638 0.634 
46.. Other expenses 4,408,010} 0.318] 0.353] 0.876] 0.416] 0.510 0.395 


assuming that the methods of train 
operation remain the same, the adoption 
of electricity will still effect a reduction 
in the cost of Item 1-4, and for two rea- 
sons, viz.: 

1. The practical elimination of damage 
by fire which now frequently is superim- 
posed upon damage caused by collision or 
derailment. 

2. Reducing the 


wear and tear of 


vent a very large proportion not only of 
wear and tear directly due to grade but 
also of the destructive freight wrecks 
which are now so frequent. In the way 
of an estimate, nothing more definite than 


‘a guess based upon consideration of prob- 


abilities and the views of various operat- 
ing officials, ean be advanced; but in the 
opinion of the writers the general substi- 
tution of electricity for steam operation in 


27 
freight service should reduce this item 


from 7.657 per cent to something like six 
per cent of operating expenses. 
Item 15. “Repairs and renewals of 
work cars,” 
Item 16. 
marine equipment,” 


will not be changed materially, 

“Repairs and renewals of 
obviously will not be 
changed. 

Item 17. “Repairs and renewals of 
shop machinery and tools,” will be re- 
duced under electrice operation since the 
repairs to locomotives will be radically de- 
creased as shown and since the tool equip- 
ment required for the electrical machin- 
ery is materially less expensive and varied. 
It would seem reasonable to expect that 
this item would be reduced from 0.662 
per cent to about 0.5 per cent of total 
operating expenses. Of course a large 
proportion of the shop machinery and 
tools are for car repairs. 


Item 18. “Stationery and printing,” 
will not be changed. 
Item 19. “Other expenses.” The 


classification of operating expenses in- 
cludes under this item “all expenditures 
for account of electric light, torches and 
lamps used in machinery department, 
shops, roundhouses and offices and the oil 
and material for the same; the proportion 
of labor and material for the proper oper- 
ation and repair of electric hghts used in 
connection with other departments; wages 
of engineers and firemen and the cost of 
fuel and water in operation of stationary 
engines or boilers for supplying power and 
heat to shops, buildings and roundhouses.”’ 

Other factors comprised are compara- 
tively small and it is evident that the 
ability to electricity for light and 
power purposes in shops, roundhouses and 
oflices. produced at a works-cost of 0.6 
cent and delivered to the point of con- 
sumption at a figure which on the aver- 
age will approximate 0.75 cent will effect 
a material reduction in this item. We 
estimate that it will be reduced to about 
0.4 cent. 

CONDUCTING TRANSPORTATION, 

Item 2 “Superintendence,” will not 
be changed, 

Item 21. “Engine and roundhouse 
includes in addition to the engine 
crew, roundhouse work, of 
course, is chiefly 
cleaning and maintenance of the engines. 
This item averages for the railroads of 
the United States 9.451 per cent of the 
ninety-one 


Use 


men,” 
men whose 


in connection with the 


operating expenses, of which 
per cent, or about 8.6 per cent of the 
operating expenses, isforengihe men and 


for-firemen, OYOfthis’ 8.6 -appreximately 
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5.5 per cent is for engine men and 3.1 
per cent for firemen. 

If we compare conditions which now 
exist upon such systems as the Manhat- 
tan Elevated with the conditions which 
existed before electricity was adopted, it 
scems reasonably clear that, with a com- 
petent motorman operating a controller 
which instantly cuts off power and ap- 
plies the brakes in case the hand of the 
motorman is removed from the handle of 
the controller, the safety of trains and 
passengers is assured in higher degree 
than it was under the old condition. In 
case of injury to an engineer on trunk- 
line railways there would be some advan- 
tage in the presence of the fireman, owing 
to the fact that, if competent, he could 
operate the train to the next station. This 
point might be met by having the train 
conductor or brakeman or flagman quali- 
fied to operate the electric train to its 
destination in case of accident to the 
motorman. The degree of skill required, 
so far as actual manipulation of the 
mechanism is concerned, would be far 
less than in the case of the fireman who 
might in emergency be entrusted with the 
responsibility of : operating the steam 
train. | 

It would seem that there can be no 
question of the reasonableness and safety 
of entrusting the operation of an electric 
locomotive to one man, provided the con- 
trol system is equipped with effective ap- 
pliances arranged to cut off the power and 
apply the brakes in case the motorman’s 
hand leaves the handle of the controller. 

The work required of the motorman 
operating an electric train is far less 
onerous and is performed under condi- 
tions much less severe than is the case 
with the locomotive engine-driver, nor is 
the motorman, in order effectively to per- 
form his duties, required to serve years of 
apprenticeship during which he must be- 
come familiar with the complicated 
mechanism under his control and com- 


petent to make, upon the road, any ordin- ` 


ary repairs. ‘The work required being 
relatively easy, the apprenticeship com- 
paratively short, and the mechanical 
knowledge necessary greatly reduced, it 
is reasonable and proper that the com- 
pensation of the motorman, under aver- 
age conditions, should be less than that 
of the engineman. 

Apart from the attitude to be expected 
upon the part of employés, and aside 
from any question of sentiment, however, 
the management of a railway contemplat- 
ing the substitution of electricity for 
steam would not be justified in lowering 
the standard so far as character and judg- 
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ment are concerned, which are requisite 
for the motorman equally with the engine- 
man. lt must be remembered also that 
familiarity with the road and with signals, 
cte., is as Important in his case as in that 
of his predecessor. 

It is impossible, of course, to fix, with 
definiteness, a figure representing the 
wages of the motorman in railway serv- 
ice as compared with that of the engine- 
man whom he may succeed, but it seems 
reasonable to assume that under average 
conditions the services of thoroughly com- 
petent motormen can be obtained at a 
figure which will represent a reduction of 
one per cent in operating expenses, mak- 
ing this item 4.5 per cent instead of 5.5 
per cent. 

The expenses for roundhouse men, 
which under steam operation is about 8.5 
per cent, will be greatly reduced both by 
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railway in the United States for the five 
years 1901 to 1905, inclusive, constituted 
11.292 per cent of total operating ex- 
penses. The aggregate cost in 1905 was 
$156,429,245. | 

The following figures show comparative 
fuel consumption upon the Manhattan 
Elevated Railway during the year ending 
June 30, 1901, when steam locomotives 
were employed and during the year end- 
ing June 30, 1904, when electricity was 
used. During the period first mentioned 
one pound of coal produced 2.23 ton-miles, 
if the weight of the locomotive be in- 
cluded, and 1.5 ton-miles, if the weight 
of the cars only be considered. 

During the latter period (electric trac- 
tion) one pound of coal burned at the 
power-house produced 3.85 ton-miles, ex- 
cluding weight of locomotives; therefore, 
the ratio of ton-mileage per pound of coal 


TABLE I— Continued. 


Per cent. 
Amount |——— 
Item 1905 1905 | 1904 | 1903 
General Expenses..... 55,022,127| 3.965| 3.844] 3.789) 3.947 


ig Salsas aN 11,676,616} 0.842 
48. Salaries of clerks 
and attendants...| 18,582,142} 1.340 
49. General office ex 
| ae a ns 3,459,470; 0.249 
50. Insurance.........| 6,885,932) 0.496 
51. Law expenses..... 7,096,275) 0.512 
52. Stationery and 
printing (general 
expenses)........{ 2,430,781! 0.176 
53. Other expenses....| 4,861,911| 0.350 
Recapitulation of Ex- 
54. Maintenance of 
55. Maintenance of 


56. Conducting t - 


0.84ł| 0.823] 0.925 


0.306/0.3330] 0.391] 0. 


rans 
portation......... 769,613,017 '55 . 486/56 .670/55 .803/54 .671154.979/55 .540 
57. General expenses..} 55,002,127| 3.965] 3.844] 3.789] 3.947 


reason of the reduction in the number of 
locomotives required for a given service 
and also by reason of the demonstrated 
less cost of maintenance per locomotive- 
unit. lt is entirely liberal to allow for 
this item one-fourth of its cost in steam 
operation, the saving here effected being 
equal to 0.64 per cent of the average oper- 
ating expenses of steam railroads in the 
United States. 

The estimated cost of the item under 
consideration, therefore, is 4.71 per cent 
of total operating expenses. 

Item 22. “Fuel for locomotives.” One 
of the marked economies resulting from 
the substitution of the electric motor for 
the steam locomotive in railway operation 
is in the reduction of the fuel account. 
The cost of fuel upon the average steam 


in favor of electric operation was 2.57 
to one. Including weight of locomotive 
it was 1.72 to one. 

The average speed under electric operà- 
tion was approximately two miles an hour 
greater than that attained by steam, and 
if correction be made for this difference 
the ratio of ton-mileage per pound of coal 
excluding weight of locomotives is ap- 
proximately three to one, and including 
locomotives two to one in favor of electric 
traction. It should be noted also that in 
this case the coal burned at the power- 
house was of lower grade, and therefore, 
less expensive than that used by the loco- 
motives, and it is reasonable to expect 
that in general electric traction will mean 
utilization of cheaper fuel: 

The advantage in favor of-electric oper- 
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ation is more marked if we assume that 
alternating-current equipment is to be 
used, as in general would be the case in 
the electrification of trunk lines or long 
divisions. In a particular case which we 
have worked out with great care, the trol- 
ley and track-rail losses average 3.9 per 
cent, the load-factor being 0.33. This is 
the result obtained in using the single- 
phase system for the equipment of a 
division approximately forty miles in 
‘length, the potential being 11,000 volts. 
The grand average of traffic in the United 
States does not exceed seven trains per 
day passing a given point in each direc- 
tion, and the trolley and track-rail energy 
losses for this traffic would be less than 
two per cent. 

Assuming that such a trolley voltage is 
used in connection with a feeder-potential 
of say 40,000 to 60,000 volts, the allow- 
able loss in these feeders at maximum load 
certainly will not exceed ten per cent and 
the energy efficiency of step-up trans- 
formers, transmission feeders, and step- 
down transformers will be ninety-two per 
cent. Combining this figure with the 
energy efficiency of trolley and track, as 
above stated, the resultant efficiency from 
bus-bars of power-house to the train will 
be ninety per cent. 

The works-cost of a kilowatt-hour at the 
bus-bars of the Manhattan plant is less 
than 0.6 cent when coal costs $3 per ton, 
this coal having a calorific value of 14,000 
British thermal units per pound. This 
cost includes fuel, water, labor, mainte- 
nance, miscellaneous supplies, and in short 
everything except capital charges. Where 
fuel is less expensive, as in the Middle 
West, large modern plants, using steam 
turbines, are producing the average kilo- 
watt-hour at a price not exceeding 0.5 
cent exclusive of capital charges, and in 
at least one case at a works-cost approxi- 
mating 0.4 cent. 

As will be shown hereinafter, were all 
the railroads of the United States to be 
operated by electricity, the average plant 
required, assuming power to be transmit- 
ted 150 miles, would approximate 4,000 
kilowatts if the plants supplied but a sin- 
gle line 300 miles in length. The great 
bulk of the total power supplied, however, 
would be derived from large plants in 
which the cost of producing the unit of 
energy, considering average costs of fuel 
and labor, should be less than 0.6 cent. 
While the small plants would exceed this 
figure, we believe that as a grand average 
0.6 cent is ample to cover the case. Water 
powers and other sources of cheap power 
supply would tend to keep down the aver- 
age cost of power under the assumed con- 
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dition of electrification of the entire rail- 
road system of the country. 

In the case of the single-phase, twenty- 
five-cvcle motor, assuming the average 
length of run for freight trains to be 
fifteen miles and for passenger trains 
twenty miles, we have calculated that of 
the energy delivered to the locomotive 
approximately eighty-six per cent will be 
effective for traction in the case of the 
passenger locomotive, which is gearless, 
and about eighty-four per cent in the case 
of the freight locomotive, which uses sin- 
gle reduction gear. Combining the two, 
it is safe to sav that of the energy sup- 
plied at the bus-bars in the power-house 
not less than seventy-five per cent will be 
effective for traction in the average loco- 
motive equipped with this apparatus.’ 

The cost of a kilowatt-hour effective for 
traction therefore is 0.8 cent and the cost 
of a horse-power-hour effective for trac- 
tion about 0.6 cent, of which 0.35 cent is 
for fuel when coal of 14,000 British ther- 
mal units per pound costs $3 per ton of 
2,240 pounds, and 0.25 cent is for other 
power-house supplies, power-house labor, 
and maintenance of power-house equip- 


ment. 
(To be concluded.) 


- -—_«@—<___-- 
Meeting of Boston Section of 
Iliuminating Engineering 
Society. 


The Boston section of the Iuminating 
Engineering Society met at the American 
House, Boston, on January 15, with Presi- 
dent Campbell in the chair. Mr. Cowles, 
of the Edison Electric THuminating Com- 
pany, gave a talk on “The Progress of 
Electrical Illumination,” during which he 
gave a brief history of the early are lamps. 
beginning with the Brush apparatus, and 
coming down through the carbon filament 
incandescents to the metal filament lamps 
and high efficiency ares. He pointed out 
the attractive features of the tantalum 
and tungsten lamps, and also discussed 
the mercury lamp and the Moore vacuum 
tube. 

Mr. Cowles was followed by J. S. Cod- 
man, whose subject was “Aids to Progress 
in Lighting.” Mr. Codinan rehearsed the 
difficulties that formerly beset an illu- 
inating engineer, say SIX or seven years 
ago, he being obliged to do his work with- 
out any assistance such as he now re- 
ceives in the shape of distribution curves 
which are now published in technical 
papers, etc., and also by calculation tables 
which save a vast amount of figuring in 
working out problems of lighting. 


1 For the motor curves upon which these firures are 
based, we are indebted to the courtesy of the Westing- 
house Electric and Manufacturing Company. 
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At the close of these talks, a general 
discussion followed, participated in by 
Professor Adams, Dr. Bell and Messrs. 
Campbell, Gifford, Clark, Hale, King and 


others. 
—__~@-—_—- 


Armature Laminations for 
Dynamos. 

It was formerly the opinion that the 
softest Swedish charcoal iron was the most 
suitable material for armature lamina- 
tions. About fourteen years ago atten- 
tion was called to the phenomenon of 
aving, in virtue of which the hysteresis loss 
occurs when iron is subjected for long 
intervals to temperatures of sixty degrees 
centigrade and higher. The rate of de- 
terioration through aging is generally 
most marked in soft Swedish charcoal 
iron, while it is low or altogether absent 
in certain qualities of sheet steel. Often 
the very cheapest qualities of sheet steel 
are the most suitable as regards freedom 
from aging. The permeability of such 
sheets is inferior to that of rolled sheets 
from charcoal iron, and the initial hyster- 
esis loss may be somewhat higher, but 
these disadvantages are reduced by an- 
nealing from the highest temperature 
which it is practical to employ. H. M. 
Hobart here gives specifications for sheet 
steel which gives a low aging factor. The 
one which he prefers contains about 0.06 
per cent carbon; 0.01 per cent silicon; 
0.08 per cent phosphorus; 0.5 per cent 
manganese, and 0.03 per cent sulphur. Any 
sheet steel showing less of impurities than 
the foregoing will be acceptable so far as 
the aging feature is concerned. Armature 
cores are usually built from laminations 
one-half millimetre in thickness. Theoreti- 
cally, sheets of different thickness should 
he emploved in designs for various pur- 
poses, but commercial reasons justify the 
keeping of but a single standard. There 
are many cases where sheets much thicker 
than this could be emploved with advan- 
tage, such as for the cores of rotors for 


There is not much to 
he gained bv the use of sheets of less 
thickness, for this ertails a higher per- 
centage of total thiekness of insulating 
varnish, so that the percentage of lost 
space will be greater. The thinner the 
plate, moreover, the greater will be the 
percentage which the skin of inferior mag- 
netic quality bears to the total thickness 
of the plate. Moreover, the price increases 
with decreasing thickness. © Departures 
from this standard will be more often 
justified when made in order to employ 
thicker sheets than to employ thinner.— 
Abstracted from the Mechanical Engineer 
(London), January-5. 


induction motors. 
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The New Power Station of the 
People’s Light, Heat and 
Power Company, Spring- 
field, Ohio. 

The rapid progress made within the last 
few years in the design and construction 
of light and power stations is aptly illus- 
trated by the new power-house of the Pe- 
ple’s Light, Heat and Power Company, at 
Springfield, Ohio. The building is of 
fireproof construction and is well lighted 
and ventilated. The exterior is illustrated 
in Fig. 1, which shows the front end 
facing on West Jefferson street. A spur 
from the Pittsburg, Cincinnati, Chicago 
& St. Louis Railroad enters the building, 
providing a means for delivering coal on 
cars directly in the boiler room, which is 
illustrated in Fig. 2. Four Heine safety 
boilers of 450 horse-power each furnish 
steam at 150 pounds pressure to four 
Westinghouse automatic compound non- 
condensing engines of 400 horse-power 
each, with evlinders sixteen inches by 


PEOPLE’S LIGHT, HEAT AND POWER COMPANY, SPRINGFIELD, OHIO. 
ENGINES IN FOREGROUND. 


twenty-seven inches and sixteen-inch 
stroke, and 257 revolutions per min- 
ute, which operate four Westing- 
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house 250-kilowatt, engine-type, re- 
volving-field, two-phase, __ sixty-cycle, 
2,200-volt generators, shown in Fig. 3. 


Fie. 1.— EXTERIOR VIEW OF POWER STATION, 
PEOPLE’s Licgut, HEAT AND POWER Com- 
PANY, SPRINGFIELD, OHIO. 
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two Westinghouse Junior automatic en- 
gines of thirty-two horse-power each, with 
eight-inch by seven-inch cylinders. These 
units are illustrated in Fig. 4. 

The switchboard shown in Fig. 5, which 
was furnished by the Westinghouse Elec- 
tric and Manufacturing Company, is con- 
structed of white Italian marble and con- 
sists of eighteen panels as follows: One 
double exciter panel on which is mounted 
one voltmeter, two ammeters, two field 
rheostats, two double-pole knife switches 
and a voltmeter plug; four generator 
panels provided with two ammeters, field 
rheostat, type D oil switch and 
voltmeter receptacle; six feeder panels, 
on which are mounted an ammeter, single- 
phase integrating wattmeter, Stillwell 
regulator and type J oil circuit-breaker ; 
two power panels, each provided with two 
ammeters, a polyphase integrating watt- 
meter and type F oil switch; four stand- 
ard constant-current regulating trans- 


switch, 


ded 110000 (Xia 
es tee Ye 


Excitation is furnished by two twenty-five- 
kilowatt, 125-volt, direct-current West- 
inghouse generators direct connected to 


Fic. 2.—BorLErR Room. 
Fia. 5.—SWITCHBOARD, 


Fig. 3.—Marn Enaines. Fic. 4.—EXCITER 

former panels. A swinging bracket is 
provided on which are mounted two volt- 
meters and one synchroscope; this with a 
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Tirrill regulator completes theswitchboard 
equipment. 

Immediately behind the switchboard 
(Fig. 6) are located five Westinghouse 
100-light, two-circuit, air-cooled constant- 
current regulating transformers, 2,200- 
volt primary, which furnish current for 
378 Westinghouse series alternating-cur- 
rent arc lamps for street lighting, the Peo- 
ples’ Light, Heat and Power Company 
having the contract for lighting the streets 
of the city. 

The Westinghouse lamp is of new de- 
sign throughout and contains many ex- 
cellent features that materially affect its 
regulation, durability and convenience in 
handling. It has a differential control, 
the arrangement of the series and shunt 
windings and core giving close regula- 
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Terrestrial Magnetism. 


Two important reports have been issued 
by Dr. L. A. Bauer, chief of the division 
of terrestrial magnetism of the United 
States Coast and Geodetic Survey, Wash- 
ington, D. C. These are designated as 
appendices 3 and 4 to the report on ter- 
restrial magnetism for 1906. Appendix 
No. 3 gives the results of magnetic ob- 
servations made by the survey between 
July 1, 1905 and June 30, 1906. The 
report includes the results of observations 
made in the United States and in the 
outlving territories during this period. 
There are five magnetic observatories in 
continuous operation, while observations 
were made in 358 localities. .\ number 
of observations were made at sea also by 
the several vessels emploved by the survey. 


Fico. 6.—Bank or Five Arc LAMP REGULATORS. 


tion from the beginning, with full length 
of carbons to the cutting out of the lamp 
with carbons exhausted. The binding 
posts, switch, cut-out gas check and ad- 
justments have all received careful atten- 
tion to obviate the faults found in so many 
lamps. 

Figures 7 and 8 give two street scenes 
in Springfield, showing the manner in 
which the lamps are distributed. 

Aside from the city lighting, this com- 
pany does a large commercial business, 
furnishing current for Nernst, incan- 
descent and multiple arc lamps and 
motors. 

The entire equipment of the power- 
house is striking in its uniformity, which 
is a great contrast to the older stations 
where many different types of machines 
are generally found, each performing its 
particular work. 


Several of the instruments emploved in 
the work have been studied carefully, and 
some of them have been discarded as un- 
satisfactory. It is the aim to reduce the 
error of observation to less than two min- 
utes in making determinations of declina- 
tion and dip, and to determine the hori- 
zontal intensity within one part in a 
thousand. The reduced results of the 
measurements are given in this appendix, 
together with a detailed description of the 
various observation stations. 

Appendix No. 4 is entitled “Distribu- 
tion of the Magnetic Declinations in the 
United States, January 1, 1905.” It 
gives a discussion of the work, and con- 
tains a large isogonic chart for the United 
States, and tables of secular changes. The 
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large number of new, reliable and well- 
established determinations for magnetic 
elements made by the survey chiefly with- 
in the past seven vears has made it possi- 
ble to undertake the construction of new 


Fio. 7.—Arc Lamp Suspension 1N CIty, 
PEOPLE's LiGnT, HEAT AND POWER COMPANY, 
SPRINGFIELD, OHIO. 

magnetic maps for the United States with 

an accuracy hitherto not attainable. The 

first of these maps is the one contained 
in the present report. Others covering 
the outlving territory will be issued sub- 
sequently. The present chart depends 

upon accurate observations made at 3,500 

points distributed over the United States. 

A new feature of the present chart is the 

extension of the isovonic lines over the 

oceanic areas embraced by it. These ex- 
tensions rest upon available recent sea 
observations made by the Coast and Geo- 
detic Survey, the United States Navy 
and the British Navy. 

A striking feature of the present chart 


Fia. 8.—Arc LAMP SUSPENSION IN SUBURBS, 
PEoPLE's Liagut, HeaT asp Power CoM- 
PANY, SPRINGFIELD, OnÌo. 


is a large number of twists and turns and 
peculiar features exhibited by the isogonie 
hnes over the land. In this respect. the 
chart represents more of these sinuosities 
and irregularities than any hitherto is- 
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sued for this country. It was thought 
that these offer a sufficient proof that the 
present chart gives a more accurate repre- 
sentation of the actual facts of nature 
than any heretofore made, and these 
sinuosities are to be considered normal 
features of the land. If more observa- 
tions were available the twists and turns 
would doubtless be more marked. Flow- 
ing curves usually indicate that observa- 
tions are too few, and no dependence can 
be placed upon them. By examination of 
the isogonic lines it is seen that there are 
a number of interesting correspondences 
between the twists and turns of the lines 
and well-known physiographic features, 
such as coast lines, mountain ranges, riv- 
ers, etc. These correspondences have been 
noted in previous charts, but they stand 
out much more clearly in the present one. 
The magnetic survey of the United States, 
as far as completed, embraces, on the aver- 
age for the entire country, one station at 
which the three magnetic elements have 
been reliably determined for an area of 
900 square miles, or thirty miles square. 
For one reason or another certain sec- 
tions of the country have more stations 
in proportion to the area, and others less. 
The work which has been done has made 
it possible to construct, in addition to the 
chart presented in this report, other charis 
showing the declination, dip and intensity, 
based upon practically the same stations 
—that is to say, upon homogeneous data. 
The mathematical analysis of all the re- 
sults of the work will be more fruitful 
than has been possible hitherto. Future 
magnetic survey work will consist in the 
multiplication of stations in regions where 
the number falls considerably short of the 
average given above and in disturbing 
regions, and also of well-selected stations 
for watching the secular changes. 

The lines giving the location of points 
where the annual change for 1905 was 
equal to show that the amount varies over 
the entire country from zero to four min- 
utes. A note on the chart states that the 
north end of the compass is moving to 
the westward for places east of the line 
of no change, and to the westward for 
places west of it at an annual rate in- 
dicated by the lines of equal annual 
change. Three regions are thus distin- 
guished. The region in the United States 
east of the agonic line or line of no mag- 
netic declination, where the declination is 
increasing from about two minutes to four 
minutes per annum. The region between 
the line of no declination and the line 
of no annual change, which two lines are 
practically parallel. In this region the 
declination is decreasing at a rate varying 
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from nothing to two minutes per annum. 
To the west of the line of no change the 
declination is east throughout, and is in- 
creasing at a rate varying from nothing 
to four minutes. The study of the isogonic 
lines and the lines of equal annual change 
seem to indicate that the magnetic pole 
during the past twenty years has moved 
chiefly southward, as the west component 
of motion is greatly subordinated to the 
southerly one. 

Owing to the large amount of new data 
available it became necessary to revise 
the tables of secular change which were 
issued with the report for 1902. An ex- 
haustive recompilation of all available re- 
liable data for the entire country was un- 
dertaken, so that that now presented pos- 
sesses a completeness which no previous 
report had. Tables are given for each 
state and territory, which show the change 
in declination from 1750 to the present 
time, enabling the declination at any past 
date to be determined. 

—___«@<_____ 
National Electric Light Asso- 
ciation Offices. 

The National Electric Light Association, 
which for years past has occupied offices 
in the Electrical Exchange Building, 136 
Liberty street, New York city, has moved 
into the new Engineering Societies’ Build- 
ing. Of late years the association has 
rapidly outgrown its old offices, and has 
therefore been prompt to avail itself of 
the facilities presented in the new home 
for engineering provided through the gen- 
erosity of Mr. Carnegie. It occupies four 
handsome and commodious rooms on the 
eighth floor of the building on West Thir- 
ty-ninth street. The suite consists of four 
rooms, namely, main office, secretary’s 
office, board room and library, and store- 
room. Each room is appropriately fur- 
nished for its specific functions and the 
association will henceforward enjoy ac- 
commodations worthy of its growing in- 


fluence and prestige. 
—__-@-—_—_— 


LETTERS TO THE EDITOR. 


“ Some Points on Illuminating 
Engineering for the Small 
Central Station.” 

To THK EDITOR OF THE ELECTRICAL REVIEW : 

A printers error in the paper which. I 
read before the last Northwestern Elec- 
trical Association Convention on “Some 
Points on Illuminating Engineering for 
the Small Central Station,” made me say 
one thing which I never intended to sav, 
and which has unfortunately, but quite 
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naturally, been incorporated in your ab- 
stract which appears on page 149 of your 
January 26 issue. By this error I am 
made to appear as condemning art glass 
domes. What I wished to condemn was 
not the art glass dome but the method 
of arranging lights in these domes which 
is most common. The common arrange- 
ment is a cluster of lamps at various 
angles, which is both inefficient and in- 
artistic. One lamp pointed straight down 
inside the dome, equipped with a proper 
translucent reflector, will both illuminate 
the dining-room table better and the dome 
itself more uniformly and hence more 
artistically. J. R. Cravatu. 
Chicago, January 29. 


Term for Wireless Message. 

The remark was made in the ELEC- 
TRICAL REVIEW a short time ago that al- 
though the adoption of the term “radio- 
telegraphy” by the International Confer- 
ence on Wireless Telegraphy gave a much 
needed name to the new system, we still 
are without a satisfactory short designa- 
tion for the messages sent by this method. 
This remark has elicited the following 
comment from Dr. Achilles Rose, of New 
York city: 

“Radio-telegraphy = actino telegraphy 
(ax rivoTmAeypadia ys i 

“Actino telegram=actino-telegraphema 
(axrivornAeypadypa ) . 

“No expert word-maker is required. 
Every Greek knows these words. Tele- 
gram can not be said; this would be non- 
sense; it would mean ‘a far line’ and even 
then incorrect. Every small boy, in fact 
everybody in Greece, says rtpAeypddypa, 
a writing into distance.” 


Name for the Wireless 
Message. 
To THE EDITOR OF THR ELECTRICAL REVIEW : 
Allow me to suggest “radogram,” cor- 
responding as it does with telegram and 


cablegram. 
E. H. MARKINSON. 


Chicago, Ill., January 23. 


Small Electric Tree-Felling 
Outfit Wanted. 
TO THE EDITOR OF THE ELECTRICAL REVIEW : 
Being desirous of ordering a small elec- 
tric outfit for cutting down trees of tropi- 
cal hard wood, and cross cutting same, we 
beg you to send us catalogues, list of 
prices and estimates for an outfit of about 
four horse-power. 
P. NANTON & COMPANY. 
25 Rue Roux, 
Port Au Prince, Haiti. 
January 29. 


ce eee 
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Electrical Notes from Europe. 


T the Paris Automobile Show there 
was observed an electric device for 
starting up the motor of an auto- 

mobile which seemed to have considerable 
merit. A number of mechanical devices 
for the same purpose have been invented, 
but the electric method has some advan- 
tages over these. It is designed to start 
the gasolene motor of the car withoutoblig- 
ing the driver to make use of a hand- 
crank, and he therefore does not need to 
leave his seat, as is usually the case when 
the motor is to be set running. Mounted 
on the chassis at one side of the motor 
is a compactly built dynamo of small size, 
in fact not much larger than the mag- 
neto, which it replaces. It is geared to 
the motor shaft by a ten to one reduction 
gearing, so that it runs at a much higher 
speed than the motor. On the road the 
gasolene motor sets the dynamo running 
and the current is used to charge a small 
storage battery which consists of a few 
cells which can be stored conveniently 
on the car. Supposing the motor to be 
stopped, it is easy to start it by making 
the dynamo run on the battery current as 
a motor, and the gasolene motor i= 
brought up to speed. A simple lever oper- 
ates the whole, so that the device is a 
great convenience. Besides, the dynamo 
affords a supply of current which can he 
used to light the car, especially the in- 
terior, which is a decided advantage, and 
as already remarked it gives the current 
for the motor ignition and thus replaces 
- the magneto, so that there is but little 
additional expense or weight. 


The Ducretet firm, of Paris, are bring- 
ing out a new type of electrolytic current 
converter which is designed to be used 
on alternating-current mains so as to se- 
cure direct current therefrom. It was 
also exhibited at the Automobile Show. 
The new converter, designed by De Faria, 
is claimed to be much superior to anything 
which has previously been made in this 
line. Its action is based on a property 
of aluminum discovered by Buff in 1857 
and brought to notice again by Ducretet 
in 1875, after which Pollak and others 
took up the question. The following phe- 
nomena are observed: When we pass a 
current in an electrolvtic cell whose elec- 
trodes are one in aluminum and a second 
of lead, we find that the current circulates 
easily when the aluminium electrode is 
cathode (negative pole) and on the con- 
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trary the current is interrupted when the 
aluminum is the anode (positive pole). 
A layer of alumina is instantly formed in 
this case which opposes a very high re- 
sistance to the passaye of the current. De 
Faria applies this principle in his new 
cell with especial reference to overcoming 
the drawbacks inherent in its use, namely, 
polarization and heating, and he also de- 
sired to increase the efliciency and make 
it independent of the temperature. The 
characteristic of his svstem is the use of 
a small rod of aluminum which is placed 
near the bottom and inside a cylinder of 
lead forming the second electrode. By 
means of holes in the latter cylinder the 
liquid keeps up a good circulation which 
prevents clogging up and gives the cell a 
long life. The lead contains some anti- 
mony in its composition. It is easy to 
remove and replace the aluminum piece 
when it is used up, but it lasts a ceon- 
siderable time in any case. The main use 
of the device is for charging storage cells 
from alternating-current mains, and there 
are naturally many other uses where di- 
rect current is necessary. 


An interesting exhibit was that of the 
Compagnie des Gaz Comprimés, showing 
their method of cutting sheet iron by an 
oxygen and coal gas blowpipe. The spe- 
cially designed apparatus which is a 
modification of the oxyhydrogen blowpipe, 
gives a very high heat and a small pointed 
flame. Thick pieces of metal can be cut 
by the flame, seeing that at a sufficiently 
high temperature iron becomes as com- 
bustible in oxygen as carbon itself. A 
jet of oxvgen sent upon a piece of iron 
or steel which has been previously raised 
to a white heat causes it to burn with so 
much energy that the metal melts like 
water and is sent off in a shower of bril- 
liant sparks. This is an interesting ex- 
periment, as well as a useful operation, 
seeing that we can cut very quickly even 
thick pieces of metal. Sheet iron four 
inches thick is cut in a few minutes and 
the cut is almost as clean as if made hv a 
saw, with a great gain in speed. The 
blowpipe is designed to work with oxvgen 
and illuminating gas. the latter replacing 
hvdrogen at a much less expense, and is 
designed to assure the initial heating of 
the piece to a white heat, then to keep 
heated the jet of oxvgen so as to increase 
the surety and the energy of its action. 
There are two concentric jets in the blow- 


pipe, an outer jet of oxygen having gas 
mixed with it so as to give a combustion 
at a very high temperature, also a cen- 
tral jet which is turned on only when the 
metal is brought to the right heat, being 
formed of oxygen under a_ regulated 
pressure, using a higher pressure for the 
larger pieces of metal. Such an apparatus 
is likely to prove of great service in metal 
working, as it saves a great deal of time in 
cutting heavy pieces of metal. By prop- 
erly directing the flame the cut can take 
any desired path, and a circular piece is 
cut out of two-inch sheet metal in a few 
minutes. 


The use of windmills for operating 
small dynamos is a question which is rce- 
ceiving some attention in Germany, and 
several firms have gone into the manufac- 
ture of windmills specially adapted for 
the purpose. Braun & Company, of 
Dresden, are now building what is known 
as the “Herkules” type, and the wheel 
has a maximum diameter of twenty-seven 
feet. In order to run the dynamo from 
the wheel shaft under the proper condi- 
tions, it is connected with the latter by 
a belt and the pullevs are so arranged that 
should the wind wheel turn at too great 
a speed owing to a high wind, the belt 
will slip upon the shaft and there will 
be no danger of the dynamo running too 
high. This answers very well for the un- 
usual cases, while for ordinary use there 
is a speed governor which acts to regulate 
the dynamo speed within the proper limits. 
An automatic device is also used in con- 
nection with the battery of accumulators 
which is generally placed on the circuit 
of the dynamo. When the speed of the 
wind falls too low, sav below twelve feet 
per second, the battery is cut out of the 
circuit so as to prevent it from discharg- 
ing into the dynamo. A characteristic 
plant of this kind is erected on the domain 
of THolzen, in the valley of the Tsar, and 
it gives enough current to operate all the 
agricultural machines used on the differ- 
ent farms; also pumps and various ma- 
chines, and supplies the lighting current 
for the property. The Herkules windmill 
plant is also used in a large varnish fac- 
torv in Germany at Nerchau, and the 
dynamo furnishes the hghting current 
hesides giving enough for running all the 
motors of the factory. Another plant is 
located at the large domain of Ohertopf- 
stadt and the currentuis used for,agricul- 
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tural machines of various kinds, water 
pumps and for lighting. 


Steam turbines have been recently erect- 
ed in two of the large electric stations 
of Berlin, namely, the Oberspree and the 
‘Moabit plants, and they are now running 
very successfully. In the Moabit station 
there were formerly installed two 1.000- 
kilowatt turbines, furnished by the Allge- 
meine Hlektricitits Gesellschaft, but later 
on these were replaced by three larger sets, 
furnished by the same company, and rated 
at 3,000 kilowatts, while the outfit was 
further increased by the addition of two 
other units built by the Brown-Boveri 
firm, these having a capacity of 5,000 
kilowatts each. As regards the 3,090- 
kilowatt groups first mentioned, they are 
direct-coupled to three-phase alternators, 
which supply current at 10,000 volts, run- 
ning at 1,500 revolutions per minute. The 
Brown-Boveri turbines are rated at 7,500 
horse-power, and are coupled to 10.500- 
volt alternators working at fifty cycles. In 
these turbines the steam pressure at the 
maximum is 12.5 atmospheres. Under- 
neath, in the cellar, is placed a surface 
condenser for each group, and the tur- 
bine pumps used for the water circulation, 
as well as the air pumps, are direct-coupled 
and run by three-phase motors of fifty 
and 150 horse-power sizes. These motors 
take current from a 500-volt circuit. It 
is stated that the steam consumption for 
these turbines is 6.6 kilogrammes per kilo- 
watt-hour when working on the full load 
of 5,000 kilowatts, and eight kilogrammes 
when running upon 2,500 kilowatts. 


A new form of screen for receiving the - 


X-rays has been brought out recently by 
the Buchler firm, of Germany, and it is 
intended to replace the platino-cyanide of 
barium screen to advantage, secing that it 
not only gives a better impression of the 
rays, but costs considerably less. Sulphide 
of zine, specially prepared, is used for 
coating the screen, and it glows where the 
image of the rays falls upon it. In this 
respect it gives a bright image of the 
X-rays, and what is a great advantage is 
that the phosphorescence of the zine sul- 
phide makes the image last for some time 


after the rays have ceased to fall upon it.. 
and it may last for five minutes supposing _ 


the ravs to have been applied during one 
minute, All residual effects of the X-rays 
can be suppressed, however, and the sereen 
made perfectly clear for another impres- 
sion, by applying a certain amount of 
heat, and for this an incandescent lamp 
serves very well. As the price of the new 
screen is only one-fourth of the platino- 
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cyanide screen, it seems to have the ad- 
vantage in all points over the latter. 


Various alloys used in metallurgical 


work are now manufactured in Europe ` 


on a commercial scale by the electric fur- 
nace process. Among these is ferro-sili- 
con, which contains from fifty to ninety 
per cent silicon. In foundry work it is 
used. for deoxidizing steel, and also enters 
into the composition of spring steel, he- 
sides having many other applications. The 
annual consumption of ferro-silicon is 
stated to be 27,000 tons. Ferro-chromium 
is another alloy to be produced hy the elec- 
tric furnace, with about sixty-five per cent 
chromium and from ten down to one per 
cent carbon. It is used for armor plate, 
projectiles, tools, ete., and the annual pro- 
duction is about 7,000 tons. Silico-man- 
vanese is an allov which is intended to re- 
place ferro-manganese and is coming inte 
use. A new alloy is also formed with sili- 
con, manganese and aluminum. Tungsten 
powder for use with special steels is re- 
placed to advantage bv ferro-tungsten, 
which is formed by treating wolframite in 
the clectrie furnace. C. L. DURAND. 
Paris, January 26. 


a 0 
Steel Smelting by Electricity. 
United States Consul Charles N. 


Daniels reports that the corporation of 
the city of Sheffield, England, recently 
conducted a three weeks’ exhibition for 
the purpose of giving greater publicity to 
the electrical supply department, which is 
a municipally owned and managed depart- 
ment of the city. 

Among the many electrical devices there 
exhibited was a small model of the Gron- 
gal Kjellin induction furnace. This 
particular furnace was built to melt plati- 
num, but during the exhibition was daily 
used to produce small ingots of steel, and 
at the close of the exhibition was taken 
to the National Physical Laboratory at 
London. On December 3 a member of the 
Kjellin company lectured before the Shef- 
field Society of Engineers and Metallur- 
wists at the department of applied science, 
University of Sheffield, upon the subject 
of steel making in electric induction fur- 
naces. 

Having pointed out that the furnace is 
simply an induction melting furnace, the 
lecturer gave a brief technical description 
of the Kjellin furnace. Currents are in- 
duced in a magnetic field by means of the 
primary circuit, maintained by an alter- 
nating current of high frequency, and this 
arrangement forms and maintains by in- 
duction a secondary circuit in the molten 
charge itself, disposed as this is in an 
annular crucible around the magnetic field. 
There 


arrangement of the primary circuit: and 


are various modifications of the 
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magnetic field in the different types of 
furnace, but the principle is the same in 
all induction apparatus. 

The lecturer said that the frequently 
made assertion that the furnace, or, in- 
deed, any type of electric furnace, could 
produce high-grade crucible steel from 
inferior material, or even direct from iron 
ore, and that in consequence the crucible 
process was doomed, is most misleading. 
It was true that impurities could be re- 
duced, to a certain extent, in this furnace 
by adding “physic,” and that rusty scrap 
iron could be properly reduced. 

It was also true that high-class iron ore 
could be reduced to pig iron by means 
of the induction furnace, but it must be 
clearly understood that for such work 
power must be so cheap that the process 
could only be carried out successfully in 
localities where power was to be had for 
next to nothing; at least the present state 
of the art had not proved a commercial 
success. The furnace was only a modified 
crucible furnace; high-grade raw material 
must now, as heretofore, be used to pro- 
duce high-class steel. It was not com- 
mercially possible to make high-class steel 
from inferior material; then, too, the dif- 
ference in price between superior and ordi- 
nary raw material, as compared with the 
price of the final product, made this point 
one of minor importance. 

What the induction furnace would do 
was to permit of larger cast, a cheaper and 
cleaner form of melting, and reduced cost 
of labor. The demand for big crucible 
quality ingots was increasing day by day. 
Die ingots ranged up to two tons weight, 
and the quality of steel must be perfectly 
regular and sound. Crank shafts and 
axles for motor. cars necessitated the use 
of heavy crucible ingots. With few excep- 
tions the crucible steel makers were con- 
fronted with really practical difficulties in 
making large ingots. 

The induction furnace solves this prob- 
lem for them, for it is as easy to make a 
two-ton charge in such a furnace as a 
sixty-pound charge in a crucible. The 
saying in cost was easily demonstrated. 
Most steel makers agreed that the cost 
of melting one ton of crucible steel was 
from $34.07 to $38.93. In the induction 
furnace it required 800 to 850 kilowatt- 
hours to a ton of steel and the cost in 
Sheffield would he from $9.73 to $10.34 
per ton. Two men and one bov would 
he able to run a furnace turning out four 
fons in twenty-four hours, so that the 
cost for labor should not exceed $1.82 per 
ton. 

The cost of lining, including repairs, 
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should not exceed fifty-one cents per ion; 
consequently the actual cost for melting 
one ton of steel should be well under 
$14.60; but if the cost was to run as 
high as fifty per cent of the cost of melt- 
ing in crucibles the induction furnace had 
a great claim for the consideration of steel 
melters. 

In addition to its freedom from in- 
jurious gases, which made it an exception- 
ally clean melting machine, the advantages 
to the men working it were considerable. 
There was no lifting of heavy crucibles, 
and tapping was easily done by tilting the 
furnace. The lining was not easily de- 
stroved, and with small repairs would 
last from seven to eight weeks. 

With regard to quality the steel made 
at Gysinge, Sweden, has been proved to 
equal the best tool steel, but the quality 
naturally depended upon the skill of the 
metallurgist and the purity of the raw 
materials used. There was no reason what- 
ever to doubt that the best crucible steel 
could be made with the induction furnace. 
unless it was proved that the impurities 
acquired by the steel melted in coke or 
gas heated crucibles improved the quality 
of steel made in these crucibles. 

Tungsten and chrome steels, as well as 
other steel allovs, could easily be made, 
and nickel steel had also been successfully 
turned out. Several furnaces of this type 
had already been erected in different parts 
of the world. At Gysinge, Sweden, a 175- 
kilowatt furnace had been in successful 
operation for the past five vears, and two 
others were being constructed at Gulds- 
medhythan. In Germany two furnaces 
were being operated and three were being 
constructed, two of which would require 
750 kilowatts. In Switzerland a 450- 
kilowatt furnace was now being worked, 
while another of 200 kilowatts was soon to 
be started in Spain. In England a fur- 
nace of 200 kilowatts was now at work 
and others were in course of construction. 

A considerable part of each charge, 


about one-third, must be left in the fur- 
nace so as not to break the ring. In orig- 
inally starting the furnace it was custom- 
arv to pour in some molten scrap. The 
higher the resistance the better the fur- 
nace would work. Brass had been suc- 
cessfully dealt with in the Kjellin furnace, 
and no doubt nickel could be very 
economically treated by its use; there is 
no difficulty in melting even copper. 

Manganese steel had been dealt with 
without trouble caused bv its magnetic 
nonpermeability. Accidental failures of 
the current, if not prolonged bevond three 
or four hours, would not spoil a charge 
in the making. It had been proved feasi- 
ble to make high steel with the furnace 
by placing chareoal in the crucible along 
with the metallic charge. 
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ANALYSIS OF ALTERNATING-CUR- 
RENT WAVES. ' 


BY L. A. HAZELTINE. 


The methods deseribed below were de- 
vised for treating electric waves graphical- 
Iv. The objects were the resolution of a 
wave into its harmonics and the deter- 
mination of the effective voltage and cur- 
rent and the mean power directly from 
the wave-forms. In this treatment the 
Waves are supposed given, as is usual, in 
rectangular coordinates, abscissas repre- 
senting time and ordinates representing 
instantaneous values of voltage or current, 
as the case may be. Time is expressed in 
angular measure, so as to be independent 
of the frequency of alternation, one period 
being expressed by 2x. For the sake of 
simplicity, reference is had only to the 
usual alternating waves of like positive 
and negative portions. It is well known 
that such a wave may always be assumed 
to consist of the sum of a series of har- 
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analysis depend may be found in any 
treatise on that subject, and a brief out- 
line only is given here. It may be shown 
that the mean product over a complete 
cvcle of two harmonie variables is zero, 
except when they are of the same period. 
In that case it is equal to half the prod- 
uct of the amplitude of one with the 
amplitude of that component of the other 
in phase with it. Considering any wave 
to be the sum of harmonic waves, the 
mean product of the successive ordinates 
of this wave with those of a unit sine 
wave of n times the frequency, will consist 
of a series of terms, each expressing the 
product of the unit sine wave with one of 
the harmonics. The value of all these 
terms is zero, except that containing the 
nth harmonic. Since the amplitude of the 
sine wave is unity, this term is equal to 
half the amplitude of the component of 
the nth harmonie in phase with it, and 
this is also the value of the complete mean 
product. Thus, if by anv means the suc- 
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monic or sine waves, whose frequencies 
are odd multiples of that of the wave it- 
self. Analvytically it is expressed by 
Fourier’s series in the form, 

p= È pn cosn {r — ra) .. (1) 
in which p is the ordinate of the irregu- 
lar wave, and pn cos n (£ — ra) is the or- 
dinate of the nth harmonic, to the com- 
mon abscissa z, measured in radians. pu 
is called the amplitude and rẹ the phase of 
the nth harmonic. An equivalent form is 

p= stp'asinnes + Ep",cosnr . (2) 
in which p's sin nz and p”, cos nr are re- 
spectively the ordinates of the sine and the 
cosine component of the nth harmonic. 
The constants in the two expressions are 
connected by the equations, 

M Sa Pa AP we. ee ee. & US) 
and 

tan Nian = Pn Pon .... (4) 

The complete proof of the principles 
on whieh all exact methods of harmonic 
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1 Reprinted from Stevens Institute Indicator. 


cessive ordinates of a wave can be multi- 
phed by the sines and cosines of multiples 
of their abscissas and the mean values of 
the products found, the amplitudes of the 
component harmonics are determined and 
from them, by equations (3) and (4), 
the amplitudes and phases of the complete 
harmonics, 

The novelty in the following method 
consists in the manner in which these 
multiplications are performed graphically 
and the products so arranged that their 
mean values can be readily obtained. 
Suppose, for instance, it be required to 
find the third harmonie of the wave shown 
in Fig. 1. Construct the curve of Fig. 2 
from it as follows: Take any point P 
whose coordinates are z AD and p 
PD; from a pole O lay off the radius 
vector OP, =PD, making an angle X, 
OP, with the initial line which is n = 3 
times AD. The curve thus obtained re- 
peats itself every half period, which is 
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completed in 4 n = 3 revolutions about the 
pole. Referring the curve to the rect- 
angular axes OY, and OX,, the ordinate 
P,D, = p sin nz and the abscissa OD, == 
p cos nz. From this polar curve two 
new rectangular curves are laid off having 
for abscissas the z of the original rect- 
angular curve and for ordinates respect- 
ively the corresponding ordinates and ab- 
scissas of the polar curve. These curves 
are shown in Figs. 3 and 4, in which 
A'D’ = A”D” = AD, P’D’ = PD, and 
P”D” = OD,; the second half periods 
are not needed as they are identical with 
the first. The mean heights of these 
waves are then determined, which may be 
readily done by means of a planimeter. 
As has been shown, these values are the 
half amplitudes of the components of the 
required third harmonic and from them 
the amplitude and phase of the complete 
third harmonic is readily calculated. 

In practice it is most convenient to 


Fic. 2.—ANALYSIS OF ALTERNATING-CURRENT 
WAVES. . 

plot the curves of Figs. 3 and 4 on the 
same sheet with that of Fig. 2, the first 
about OX, and the second about OY, 
as axes of abscissas. Points on the rect- 
angular curves are then obtained by 
simply projecting points of the polar 
curve to their proper abscissas, which, if 
rectangular coordinate paper is used, re- 
quires no other instrument than a pencil. 

With slight modification this method 
can be extended to analyze other than al- 
ternating waves, such as pulsating or in- 
termittent waves, in which a mean height 
term and even harmonics enter. This 
was done by Mr. George Crisson and the 
writer in their graduating thesis. For the 
alternating wave already shown the analy- 
sis was carried to the twenty-third har- 
monic. The correctness and accuracy was 
proved by the agreement of the sums of 
the harmonics with the original waves. 
The advantages of the method are its sim- 
plicity and its rapidity compared with the 
exact arithmetical methods. The analy- 
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sis for each harmonic is independent of all © 


the others, so that possible errors do not 
accumulate; and any accidental error is 
readily noticed from a periodic discrep- 
ancy in the fitting of the sum of the har- 
monics with the original wave. 

In the theory of alternating currents, 
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the effective value of a current or voltage 
wave is defined as the square root of the 
mean square of the instantaneous values. 
In like manner the power indicated by a 
current and a voltage wave is defined as 
the mean product of contemporaneous 
values of current and voltage. The or- 
dinary method for obtaining these quanti- 
ties from the wave-forms is by an actual 
squaring or multiplying of ordinates of 
the waves and averaging the results.: There 
is, however, a method for finding a mean 
square graphically, which is as follows: 
Referring to the alternating wave already 
considered, lay off the polar curve II’ of 
Fig. 5 as would be done in obtaining the 
first harmonic, making the radius OI = i, 
say, the ordinate of the wave, and the 
angle XOI = zx, the corresponding ab- 
scissa, measured in radians. The area of 
the polar curve thus drawn is, by the 
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familiar formula, S yi? dz. But the 
effective value of the current as defined 
beck rv dz. 
is expressed by the formula , | S LS 

o T 
Hence this effective value is given by 
multiplying the area of the curve by - 


and extracting the square root. 
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This principle has been extended to 
determine the mean power indicated by a 
voltage with a current wave. Plotting on 
the same diagram of Fig. 5 the curve of 
impressed voltage EE’, which in this case 
is a simple harmonic wave, and letting 
OE = e, the ordinate of this voltage 
wave, we have as before, for the area, the 


expression S i 4 e dz. From these two 
curves, we obtain the difference curve 
DD’ by making its radius OD = EI = 
e—t., the difference between correspond- 


ing radii of the voltage and the current 
curves. Its area is similarly expressed 


by the formula S "4 (e—i) dz. If 


now we take the sum of the areas of the 
first two curves and subtract that of the 
difference curve, the result is expressed as 


S irede+ f Tyè de 
J Z+le—i'de = f Teidz, 


expanding the last term and uniting. 
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Fig. 5.—ANALYSIS OF ALTERNATING-CURRENT 
WAVES. 


But the expression for mean power as de- 


fined is S W eidz. Hence this mean 
T 

power is given by dividing the combined 

area by r. 

If the three areas be obtained sepa- 
rately, the effective voltage and current 
as well as the mean power may be found. 
The value of the effective voltage, as 
found in terms of whatever linear unit 
has been used, is reduced to volts by mul- 
tiplying it by a constant equal to the num- 
ber of volts represented by that linear 
unit, according to the scale used. The 
value of the effective current is similarly 
reduced to amperes. To reduce the power 
to watts, the constant used is one-half 
the product of these constants, if the areas 


have each been multiplied by in the first 


place. This method was also employed in 
the thesis mentioned above and gave re- 
sults agreeing well with those derived 
from the harmonic analysis. 
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Electrical N otes from Great Britain. 


HE British Westinghouse Elecfric & 
T Manufacturing Company, Limited, 
held its seventh annual meeting in 
London on Monday, January 14, when the 
directors submitted their statement for 
the year ended July, 1906. The trading 
profit for that period amounted to £7,568. 
The company’s experience has been an 
unfortunate one from a shareholder’s 
point of view, practically from the start, 
and it has been plainly seen for some time 
past that some drastic measure would soon 
have to be taken to put things on a 
sounder basis. Proposals with this object 
in view were approved at the meeting, and 
the capital is now to be reduced by £1,- 
375,000, by writing off £2 per share from 
500,000 preference shares and £5 per 
share from 75,000 ordinary shares. The 
possible rates of dividend, however, are 
to be increased from six per cent to ten 
per cent on the preference and from six 
per cent to twelve per cent on the ordinary 
shares. Of this reduction the sum of 
£1,083,817 will be devoted to writing 
down patents, good will, works and equip- 
ment, etc., and £291,183 will be devoted 
to the extinction of the suspense account, 
which represents money expended in past 
years in experimental development. The 
reasons which have made this drastic ac- 
tion necessary are stated thus: 

(1) Because, owing to the development 
of the home electrical trade having been 
much slower than was anticipated, the 
scale of the Trafford Park works has so 
far proved to be too large; (2) because 
since the works were designed in the late 
nineties, there have been considerable 
changes in conditions of manufacture aris- 
ing out of changes in types of apparatus ; 
the steam turbine is here particularly al- 
luded to. Though the home trade has 
been bad, there is a rapid growth recorded 
in the company’s foreign and colonial 
business, which is now equal to one-third 
of the total volume. After negotiation 
with the American company a rearrange- 
ment has been made concerning foreign 
trading, under which the British company 
now has the right to do business in South 
America, and the American Westinghouse 
company receives the right to trade in 
various British colonies. 


Further meetings have been held with 
a view to putting the South Wales Power 
Distribution Company on a surer footing. 


(By Our British Correspondent.) 


It is stated by those who have investigated 
the position of the undertaking, that some 
hundreds of thousands of pounds sterling 
have been lost, that there has been unfor- 
tunate management, and that consulting 
engineers’ estimates of the probable early 
extent of the development were altogether 
too optimistic. To save what remained, 
it was stated by C. H. Merz, who has late- 
ly been called in to guide technically, that 
£500,000 must be found. This it was as- 


certained would be forthcoming if the 


large colliery owners and other power 
users in the area of the company would 
guarantee to take 40,000 horse-power. Un- 
fortunately this guarantee has not yet 
been obtained; only 14,387 horse-power 
has been actually agreed upon. Further- 
more, some of the collieries which now 
use the company’s power are withdrawing 
their custom and proceeding to put down 
their own installations. 


It has been evident for some time past 
that there are large numbers of English 
electrical engineers who do not regard the 
Institution of Electrical Engineers as af- 
fording them sufficient facility for social 
intercourse with one another. To many 
the hearing a paper read and discussed 
has been a lesser attraction than the op- 
portunity to spend ten minutes or so in 
the coffee room handshaking and chatting 
with friends. A mild sort of agitation is 
proceeding at the moment with a view of 
providing more of these social facilities, 
and a movement is also on foot for organ- 
izing an electric club in London. 


The National Electrical Manufacturers’ 
Association at its last meeting gave brief 
consideration to the question of another 
electrical exhibition. No action will, 
however, be taken until the association 
further considers the matter in March. 
Its members are pledged not to support 
any big exhibition of the kind for the 
present unless started under association 
auspices. ! 

The success of the 1905 show at Olym- 
pia will not soon be forgotten, and it is 
believed that there is a sufficient eager- 
ness for another to justify the associa- 
tion in taking up the idea in earnest when 
it next meets. The last show was so suc- 
cessful because it combined both the popu- 
lar and the technical elements. No doubt 
the next will be on somewhat similar lines, 


but with the addition of some of the big- 
ger electrical plant manufacturing firms 
who were rather conspicuous by their ab- 
sence in 1905. 


A number of municipalities owning 
electricity supply systems have lately come 
to the conclusion that the time has ar- 
rived for investigating very closely the 
exact position of these undertakings. 
Woolwich and Islington are two cases 
where such an inquiry has been proceed- 
ing, and now an attempt has been made to 
inquire into the state of the Shoreditch 
system; all are in the London district, 
and probably the desire expressed by the 
public for “municipal reform” is respon- 
sible for this activity. In the case of 
Woolwich, Sir Alexander Kennedy was 
called in to advise, and he has stated in 
his report that reorganization of the under- 
taking is imperative, but that even then 
it will be years before it can be made re- 
munerative. There are two fully equipped 
stations in the borough, but he says that 
with very little alteration one of them 
could be made quite sufficient for all the 
energy output required. The staff is 
stated to be too large, and, financially, 
things are quite unsound, for nothing has 
been set aside for depreciation. Further, 
there is a bank overdraft of some £29,000, 
and, in view of all the facts, Sir Alexander 
has strongly advised the council to see 
whether it would not be better for it to 
take a bulk supply from a big company 
owning a generating station at Green- 
wich, rather than to incur additional 
capital expenditure. The inquiry into the 
financial position of the Islington system 
is Just about to take place and permission 
has been given for expert advice to be 
obtained. In the meantime a big scheme 
for an extension of are lighting in the 
streets has been suspended. 


We recently referred to the fact that a 
series of tramway accidents had led the 
board learned that two of the tramway 
mendations bearing upon the question of 
tramear braking appliances. As the 
board learned that two of the tramway 
associations (the Municipal Tramway As- 
sociation and the Light Railways & Tram- 
wavs Association) were appointing com- 
mittees to deal with the matter it has sug- 
gested that the two committees shallyact 
together andithat-a jrepresentative of the 


hoard should sit with them. This has 
now been agreed to and the joint commit- 
tee will fully investigate the whole sub- 
ject of tramcar brakes, sanding arrange- 
ments, etc. Another point in which some 
interest has been shown by the Board of 
Trade relates to the practice adopted in 
some localities with regard to the pro- 
vision of lifting jacks at points on tram- 
way routes. The Light Railways Asso- 
ciation has informed the board that whiie 
it would be undesirable to make a regula- 
tion ordering all tramears to carry lift- 
ing jacks, as some have suggested, yet it 
is desirable that provision should be made 
therefor at depots and elsewhere if prac- 
ticable. 


The last two meetings of the London 
body of the Institution of Electrical En- 
gineers have been the most interesting and 
profitable held for some time past. Mr. 
James Swinburne’s paper on the “New 
Incandescent Lamps” was summarized by 
the author in his own inimitable style at 
the meeting on January 10, before a good- 
ly audience, and the discussion was opened 
by Dr. Harker and continued by Prof. 
S. P. Thompson. It was resumed at a 
meeting held on the following Thursday, 
January 17, when the proceedings were 
of equal interest. This paper is abstracted 
in this issue. 


The question of standardizing carbon 
filament glow lamps has formed the sub- 
ject of a great deal of discussion for 
several years past. It was referred to the 
sub-committee on Physical Standards of 
the Engineering Standards Committee in 
June, 1905. At the commencement of 
their labors particulars were obtained 
from the lamp manufacturers as to the 
tests with which they were able to comply. 
A conference followed and a draught 
specification was drawn up as a basis for 
discussion, Considerable amendment 
had subsequently to be made, and after all 
these deliberations the committee has now 
issued the final specification as agreed 
upon. This, at the request of the manu- 
facturers, will not come into general use 
until July next. Among other definitions 
contained in this important document are 
the following: The useful life of a carbon 
filament glow lamp is to be the time taken 
for the mean horizontal candle-power 
(measured in units) of the lamp to drop 
twenty per cent from its standard value 
when run under standard conditions. The 
efficiency of a lamp is defined as the num- 
ber of watts per mean horizontal candle- 
power which the lamp dissipates. The 
standard candle-powers for use with 
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standard pressures of 110 and 220 volts 
are cieht, twelve, sixteen, twenty-five and 
thirty-two mean horizontal candle-power. 
There are to be two classes of standard 
lamps, having a useful life of approxi- 
mately 400 and 800 hours, respectively. 
All British standard lamps will be marked 
distinctly on the bulb with: name or trade- 
mark of maker; standard mean horizontal 
candle-power ; voltage and reference letter 
A in a circle, to denote a 400-hour, fifty- 
watt lamp, and with the letter D in a 
circle to denote an 800-hour, sixty-six- 
watt lamp. The specification sets out the 
conditions which have to be observed in 
conducting the test of a consignment of 
lamps, also inspection tests for mechan- 
ical defects, insulation and vacuum tests, 
also tests for initial candle-power effi- 
ciency and total watts, and tests of use- 
ful life. The candle-power curves dur- 
ing life tests of lamps are to be such that 
the average mean horizontal candle-power 


- during life test does not drop to a value 


less than ninety per cent of their stand- 
ard candle-power, otherwise the entire 
batch from which the lamps are selected 
will be liable to rejection. A table of 
standard rating and limits, and a sketch 
of limit gauges for testing lamp cap 
dimensions, are in the document. 
| ALBERT H. BRIDGE. 
London, January 18. 
—— 
The Faraday Society. 

The twenty-fifth ordinary meeting of 
the Faraday Society was held on Tuesday, 
January 15, 1907, at the Institution of 
Electrical Engineers, 92 Victoria street, 
London, S. W. Sir Joseph Swan, past- 
president, was in the chair. 

E. E. Fournier d’Albe read a paper and 
opened a general discussion on “The Ap- 
plication of the Electron Theory to Elec- 
trolysis.” 

The electron theory by postulating the 
existence of material carriers of all electric 
charges, is practically an extension of the 
ionice theory to solids and gases, and it thus 
brings into line the processes of metallic 
and electrolytic conduction. In both cases 
the conductivity of a body is defined by 
the number.of ions (in the wide sense) 
it contains in unit volume and by their 
average mobility; in a centimetre-cube of 
copper, for example, a current is conveved 
by some four hundred trillion free elec- 
trons; in a centimetre-cube of milli-normal 
hydrochloric acid the current is conveyed 
hy some two trillion hydrogen and chlorine 
ions. In a one-inillimetre copper wire 
carrying one ampere the electrons will 
move at about one centimetre per second. 

It is not yet clearly understood why 
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free electrons should be observed ın a 
vacuum and a metal, but that there should 
be none in a liquid. It is supposed, how- 
ever, that it is the close packing of the 
metallic atoms which renders possible a 
frequent exchange of electrons between 
one atom and another, and while free the 
electron is able to fall along the potential 
gradient and thus constitute a current. 
In an insulator the electrons are effective- 
ly bound up with the atoms or molecular 
groups; in an electrolyte mobile charged 
groups are formed, which can follow the 
electromotive force. Free electrons are 
not formed on account of the unequal at- 
tractions for these displayed by the posi- 
tive and negative atoms of the solute. 
Thus in an HC! solution, when two atoms 
of a molecule separate, the hydrogen atom 
will lose an electron and become positively 
charged, while the chlorine atom will gain 
one and become negatively charged. These 
ions will act as condensation nuclei, 
gathering molecules of the solvent around 
them and becoming “hydrated.” ‘The ex- 
penditure of energy involved facilitates 
the condensation, which explains the low 
mobility of the ions and the variability 
of the same, the drop of potential at the 
electrodes, and the liberation of uncharged 
products. The electromotive force is un- 
able to drive the hydrated ions into the 
closely packed atoms of the electrodes, 
but if it exceeds a certain minimum it is 
able to drive electrons in or out, as the 
case may be, and the constituent elements 
of the ions then lose their condensing 
powers, drop the water molecules, and are 
thus liberated as uncharged atoms. 

The author draws attention to the im- 
portance of making further studies of 
mobility and quantitative determinations 
of the hydration of ions as a preliminary 
for determining the sizes of the ions and 
of their actual constitutions based on 
kinetic principles. It is possible that the 
motions of heavy ions may be actually ob- 
served in an ultra-microscope. The future 
development of electrolytic theory will lie, 
in the author’s opinion, in the direction 
of statistical analysis of these motions of 
the ions through the electrolyte and into 
the electrodes, after the fashion of Thom- 
son's “counting experiment,” and in the 
complete determination of the energy 
transformations at each stage. 

John G. A. Rhodin considered that the 
electron theory, like the atomic theory, 
merely complicated matters, and was un- 
necessary. The conception of infinite 
divisibility was a necessary one in physics 
as in mathematicsy if our reason was to 
be satisfied? °Both im-chemnstry and phys- 
ics we know of mathematical relations 
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only, and hypothesis are only crude 
images. ‘The ether and electrons were 


invented because certain phenomena could 
be the more easily treated mathematically 
by means of these conceptions. A simple 
theory of ions was all that was necessary 
for understanding electrolysis; more hy- 
were not wanted. Existing 
theories left many well-known facts with- 
out explanation. He suggested the ap- 
pointment of an International Committee 


potheses 


for generalizing existing theories and | 


making them available to the average in- 
telligence. 

Dr. H. Borns asked whether the Hall 
effect and the recent experiments of Kauf- 
mann did not throw some doubt on the 
electron theory. Why were there no free 
electrons in liquids ? 

Dr. J. A. Harker was not clear as to 
whether the theory supposed atoms to be 
composed entirely of electrons or whether 
there were a central nucleus. If the 
former, one would expect more intermedi- 
ate formations. He thought the funda- 
mental conceptions of the theory should 
be made perfectly clear, so that the expla- 
nations of various phenomena given by 
it could be deduced from some simple 
postulates, 

Dr. T. M. Lowry pointed out that much 
of the work on hydration asked for by the 
author had been carried out, among 
others, by Biltz, Jones and Bousfield. The 
latter had shown, for example, that the 
chlorine ion attached five water molecules 
to itself. 

N. T. M. Wilsmore considered that the 
theory which looked upon electrons as 
exerting a sort of osmotic pressure at the 
surface of an electrode, conceived ad- 
mirably the mechanism of electrode po- 
tential and of electrode reactions. It was 
noteworthy that the more electro-positive 
a metal, the more easily it threw off elec- 
trons under the stimulus of ultra-violet 
light, for example. He showed how the 
theory explained, in a simple manner, 
oxidation and reduction phenomena and 
the action on the positive accumulator 
plate. He thought that the negative elec- 
tron should have a distinctive name, and 
using the word “negatron,” 
which had been suggested, 
© F. Kave remarked on the simple expla- 
nation of the different mobilities and, 
therefore, hydrations of the various ions 
on the view that the positive and negative 
ions acted to different degrees as conden- 
sation nuclei. He asked whether, when 
a liquid was evaporated, there was a move- 
ment of electrons into the vapor. 

F. S. Spiers pointed out that the theory 
did not seem to help in explaining the 


proposed 
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fundamental preliminary to electrolysis, 
namely, dissociation in solution. 

B. EB. Fournier d’Albe rephed to the 
He did not think that 
the few considerations put forward by Mr. 
Rhodin overthrew the theory. The dif- 
ficulty of the Hall cect mentioned by Dr. 
Borns was more serious, but the negative 
swing that had been observed might be 
due to positive ions of great mobility, and 
not necessarily to the existence of positive 
electrons. A similar recent observation 


various speakers. 


of the Faraday effect could be similar- 


ly explained. Auufmann’s experiments 
dealt with structure of electrons and 
merely pointed to Abrahain’s theory of 
a rigid electron being more probable than 
Lorentz’s, which, in order to account for 
the Michelson-Morley experiments, sup- 
posed the electron to become shortened in 
its passage through the ether. Their 
great mobility in face of little resistance 
would prevent free electrons existing in 
liquids. When a metal was liquefied, 
probably polymerization took place, and 
ions were formed which carried the cur- 
rent. 

In reply to Dr. Harker, it seemed that 
atoms most likely consisted of negative 


electrons whirling round a positive 
nucleus. The solar system presented a 


close analogy. Only certain contigura- 
tions would be stable, hence every inter- 
mediate stage of element would not per- 
sist. The theory at present could not be 
built up from simple postulates; it was 
in the induction stage, and kept in close 
contact with facts. 

In reply to Mr. Kaye, electrons did not 
pass into the vapor from a boiling liquid; 
the surface of the liquid was a perfect 
semi-permeable membrane. 

The chairman, in moving a vote of 
thanks to the author for his important 
and interesting paper, which had stood so 
well the trying ordeal of some trenchant 
eriticism, referred to the inadequacy of 
the old ideas to account completely for all 
the phenomena of conduction, electro- 
Ivtte and other, ideas which he, none the 
less, found it not easy to get rid of, with- 
out at least some further consideration. 

—______«@—<_. —- 
The Zircon-Woliram Metallic 
Filament Lamp. 


After the reading of a paper on “New 
Incandescent Lamps.” 
burne, at a meeting of the Institution of 
Electrical Engineers of Great Britain, 
held January 10, much interest, says the 
Electrician, London, was taken in the ex- 
hibition of a metallic filament lamp, 
known as the Zircon-Wolfram lamp, suit- 
able for pressures of 200 to 220 volts, aa 
hitherto it has been impossible to get a 
metallic filament lamp suitable for high 
pressures. 

It appears that this lamp is the inver- 
tion of Dr. Zernig, of Berlin, who has 
been working at the subject for some 


by James Swine 


28 
years. The filament was originally made 
of zirconia mixed with carbon, This gave 
a high efficiency filament, but only suit- 
for low pressures. Subsequently 
tungsten was introduced. As to the exact 
process used, it is difficult to obtain any 
exact Information, but it appears that it 
depends upon utilizing hydrogenous com- 
binations of metals. Nitrozenous com- 
binations have also Leen used, but thes 


able 


are less suitable, as higher temperatures 
have to be used in the chemical operations. 
Hydrogenous combinations seem to have 
been first used by Winckler, but only to 
a slight extent. The material that is ob- 
tained is in such a form that the filaments 
can be made by a process of squirting, 
which, of course, is a very great advan- 
tage, as it is probably owing to this that 
low candle-power lamps can be made, 
Lamps are at present made for sixteen 
candles on 100 volts, or thirty-two candle» 
on 200 volts. 

The introduction of tungsten into this 
particular lamp has enabled an extraordi- 
narily rapid advance to be made in the 
pressure at which it will run. ‘Thus, al- 
though the pressure was only thirty-seven 
volts rather more than a vear ago, this 
pressure has now been raised to 220 volts. 
The advantage in being able to adhere 
to the simple squirting process is seen 
not only in low candle-power but also 
in the cost of manufacture, which is said 
not to exceed that of the manufacture of 
carbon filament lamps by more than one 
pence (two cents) per lamp. This, of 
course, does not mean that these lamps 


will be put upon the market at practically 
the same price as the carbon lamp, but it 
is proposed to sell them at two shillings 
six pence to three shillings (sixty to 
seventy-five cents) each, which can not be 
regarded as excessive for a high-etlicieney 
lamp. ` 

As to the results obtained, the lamp 
has been found to run equally well on 
alternating as on direct current. It is 
not fragile, and the etlicieney is about 1.2 
watts per candle. Early tests on thirty- 
seven-volt lamps at the National Physical 
Laboratory gave excellent results. Ac- 
cording to a test carried out by the West- 
minster Electrical Testing Laboratories in 
the spring of last vear, the efficiency of a 
ll5-volt  thirty-five-eandle-power lamp 
varied from 1.75 at the start to 2.24 at 
the end of 1.000 hours; but the report 
of a later test, carried out on the Con- 
tinent at the end of last vear, on some 
200-volt  sixty-five-eandle-power lamps, 
showed a considerable improvement on 
this, the efficiency being about 1.38 watts 
per candle at the start, and about 1.28 
after 500 hours. 

For the purpose of investigating the 
merits of this lamp the Zireon Svnd. 
(T.td.), of 24, Budvesrow, FE. C., London, 
has been formed: 


240 


The Calculation of Single and Poly- 
phase Windings by Means of a 
Vector Diagram of Field Strength. 

It is shown here by H. Gorges analyt- 
ically that a diagram representing the 
field induction of an alternator at any in- 
stant may be obtained by means of a 
simple graphical construction. Suppos- 
ing the machine to be a three-phase alter- 
nator with a certain number of coils per 
phase per pole, these coils will be uni- 
formly distributed and their joint effect 
may be obtained by adding together at any 
instant the induction due to each coil. To 
do this graphically, construct a hexagon 
and mark off the sides so as to represent 
each coil. Draw radii from the centre to 
these points; then at any instant the mag- 
netomotive force, and therefore the in- 
duction, of each coil will be represented by 
the projection of the corresponding radius 
upon the vertical. In this way the well- 
known step-formed induction diagrams 
are constructed, representing the various 
phases through which the induction wave 
passes. Having these waves it is easy 
to calculate the electromotive force gener- 
ated at any instant.—Translated and ab- 
stracted from Elektrotechmsche Zeit- 
schrift (Berlin), January 3. 

K 

Regulating Device for Dynamos. 

A description is given here of a new 
device for regulating the voltage of alter- 
nators, which has been brought out by 
Charles A. Parsons and Alexander H. 
Law, of England. The device consists of 
a laminated ring of iron placed between 
the pole-pieces and surrounding the arma- 
ture. This ring is wound with two coils 
connected together, the coils being placed 
between the pole tips. An alternating 
current is sent through the coils, which 
has the effect of varying the reluctance of 
the magnetic path through the ring. In 
ordinary operation the ring may be 
placed either on the generator or on the 
exciter. The alternating current sent 
through it may be drawn from a series 
transformer, the primary winding being 
connected in the leads from the alter- 
nator. Under light loads the alternating 
current passed through the coils surround- 
ing the regulating ring is small, the re- 
luctance of this leakage path is compara- 
tively small, so that a considerable portion 


of the main flux will leak from pole to 
pole by this path. As the load increases, 
the current through the regulating coil 
increases. More of this leakage flux is 
forced to pass into the armature, thus in- 


creasing the inductance and raising the - 


voltage. If the ring be placed upon the 
exciter the effect is the same, except that 
in this case changes in load on the alter- 
nator produce corresponding changes in 
the voltage of the exciter, and thus in 
the main exciting current. It has been 
found that where such a device is applied 
to the exciter magnet the inductive loss 
of voltage in the winding around the leak- 
age path is comparatively small; while 
if applied to the main magnets it is rather 
great. If there are several alternators 
running in parallel, suitable equalizing 
wires may be fitted between the respect- 
ive regulating coils, so as to produce the 
same compounding of all.—Abstracted 
from the Mechanical Engineer (London), 
January 12. 


The Use of Equalizing Batteries in 
Three-Phase Installations. 

A description is given here of a small 
battery installation used for balancing the 
load on a small three-phase power system. 
The load on this system varied consider- 
ably, so that although the mean was only 
thirty kilowatts, it was necessary to run 
a 100-kilowatt generator to take care of 
the periods of maximum load. To avoid 
this necessity a 650-ampere-hour storage 
battery was installed, consisting of 120 
cells. To charge the battery a three-phase 
synchronous motor, coupled directly to a 
direct-current generator and a three-phase 
synchronous converter, is connected to the 
supply lines. This motor maintains the 
running speed of the charging group con- 
stant. The synchronous converter is sup- 
plied with alternating current from the 
secondaries of a three-phase series trans- 
former, so that the current flowing in 
through the slip rings is proportional to 
the load on the system. The charging 
generator is a shunt-wound machine hav- 
ing a separately excited coil supplied with 
direct current drawn from the direct-cur- 
rent side of the synchronous converter. 
This coil acts in opposition to the shunt 
coil. The effect is to lower the voltage of 
the direct-current machine as the load on 
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the supply system increases. At a certain 
point it begins to run as a motor, driving 
the synchronous motor as a generator and 
supplying power to the line. As the load 
decreases the reverse operation takes place. 
In order to control the apparatus the 
field of the rotary converter is mounted 
so that it may be displaced by hand 
through an angle of twenty-two and one- 
half degrees. This enables the angular 
position of the fields of the synchronous 
converter and the synchronous motor to 
he adjusted so as to obtain the best condi- 
tions for operation. The rotary runs well 
without sparking. The entire equipment is 
said to give satisfactory resulis——Trans- 
lated and abstracted from L’Industrie 
Electrique (Parts), January 10. 
< 


The Design of Small Motors for 
Manufacture in Large 
Quantities. 

The principles of designing small 
motors are given briefly here by H. M. 
Hobart, who then takes up the considera- 
tions which should be borne in mind when 
these motors are to be manufactured in 
quantities. After having decided upon 
suitable designing constants it is well to 
select a certain number of graded diam- 
eters for the armatures, each with two 
or three different core lengths. A certain 
number of magnet cores of varying cross- 
sections are also standardized. The com- 
mutators are designed with reference to 
the current to be collected in each case. 
Several standard diameters and lengths 
should be chosen. With these standard 
parts the designers may work out suitable 
ratings, using various combinations of 
armatures, fields and commutators, so as 
to cover a wide range in output. For ex- 
ample, if the smallest armature core— 
ten inches in diameter and four inches 
long—be run at a speed of 400 revolu- 
tions per minute, it will give two and one- 
half horse-power; with a core twenty 
inches in diameter and fifteen inches long 
ISO horse-power may be obtained. Be- 
tween these limits practically all sizes 
can be made with but three additional 
diameters. Such a plan lends itself to a 
high degree of standardization, and has 
the important merit of giving its natural 
ratings to a design of any given diameter 
and core length. It brings the commutat- 
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ing and thermal limits into harmony, and 
generally leads to obtaining a consider- 
ably greater output for a given total shop 
cost than 18 otherwise obtainable. It 
facilitates quick deliveries and confers the 
ability to supply any size called for with- 
out obtaining special designs. When 
adopted it is necessary to select the dif- 
ferent punchings with the greatest care. 
The same is true of the size of the slots. 
This plan, while suitable for manufactur- 
ing on a very large scale, is also prac- 
ticable for small manufacturers, where it 
is of more importance to make a maxi- 
mum use of a minimum number of stand- 
ard parts. The author points out that the 
general drift of practice in design during 
the last few years has been toward decreas- 
ing weight of the apparatus, but there is 
still a wide margin left for further im- 
provement. Some useful tables and 
curves are given for facilitating the de- 
sion of. the machines discussed.—A b- 
stracted from Electrical Engineering 
(London), January 10. 
< 
The Production of Radium from 
Actinium. 

It was suggested a short while ago by 
Dr. B. B. Boltwood that actinium might 
be an intermediate product in the forma- 
tion of radium from uranium. This 
suggestion is critically examined here by 
Dr. E. Rutherford, who has been inter- 
ested in that particular question for some 
years. In 1904 he obtained some of 
Giesel’s actinium which he dissolved in 
acid, and removed the greater part of the 
radium by precipitating barium in the 
solution. The solution was then watched 
with the idea of detecting an increase in 
the content of radium but without suc- 
cess. After Dr. Boltwood’s announce- 
ment, the solution was examined again 
for radium, but, unfortunately, became 
contaminated, thus vitiating the result. 
However, part of the original supply of 
actinium remained, and this was careful- 
ly tested. It was found that the radium 
in it had increased at least four times 
since it had been originally laid aside. 
The former failure is thought to have 
been due to the chemical treatment 
adopted. A more careful method has 
been used, employing the contaminated 
solution referred to above, and in this way 
it has been found that there is a progress- 
ive increase in the amount of radium, 
amounting to eighty per cent of the initial 
value over a period of five weeks. If this 
rate of growth continues the amount of 
radium in the solution at the end of a year 
should be more than eight times the initial 


“into radium. 
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value. An important point in this matter 
is the possibility that the growth of ra- 
dium observed in the actinium solution is 
not due to the actinium itself, but to 
another distinct substance normally sepa- 
rated from the radioactive material with 
the actinium. To throw some light on 
this question Dr. Rutherford compared 
the rate of production of radium observed 
in his actinium with the rate to be ex- 
pected on the simple theory of suppos- 
ing actinium to be transformed directly 
It was found that the 
growth of radium agreed with the disin- 
tegration theory if the period of half 
transformation of radium is about 2,600 
years. This period is not very different 
from that found by Boltwood from quite 
distinct considerations. This is satis- 
factory as far as it goes, but such an 
agreement between the periods obtained 
by the two methods implies that the ac- 


‘tivity due to the actinium in pitchblende 


is about the same as that due to radium 
and its products. This, however, was not 
found to be the case by Boltwood, so that 
there is here an anomaly remaining to be 
explained. Rutherford has also found 
that radium arises from the active dce- 
posits of actinium, but the growth was 
much smaller than was to be expected 
from theoretical considerations. Theconclu- 
sion he reaches is that there is no doubt 
that the immediate parent of radium is 
present in actinium, separated from pitch- 
blende; but it remains to be proved 
whether this is actinium itself or some 
other substance.—A bstracted from Nature 
(London), January 17. 
< 


The Direct-Reading Cymometer. 


An instrument designated as a “evm- 
ometer” has been devised by Dr. J. A. 
Fleming for measuring the wave-lengths 
of electrical waves. It consists of a slid- 
ing tube condenser joined in series with 
a variable inductance. The two elements 
are so connected that one movement of a 
handle varies simultaneously and in the 
same proportion the capacity of the con- 
denser and the inductance of the coil. 
The circuit of the condenser and the in- 
ductance is completed by a thick copper 
rod, which forms what is known as a 
closed oscillatory circuit, the capacity and 
inductance of which can be varied simul- 
taneously and in the same proportion over 
certain limits. When such a circuit is 
placed in contiguity to another circuit— 
for example, the antenna of a wireless 
telegraph transmitter—in which high-fre- 
quency oscillations exist, these last tend 
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to induce in the cymometer secondary 
electrical oscillations; but the ampli- 
tude of these secondary oscillations is ex- 
tremely small, unless the circuit of the 
cymometer is tuned or adjusted to the 
primary circuit in which the oscillations 
are taking place. When this adjustment 
is exactly made the primary oscillations 
create secondary oscillations of great 
amplitude—in other words, set up a power- 
ful secondary current in the cymometer 
circuit. This adjustment is effected 
simply by moving the handle in and out. 
The proper adjustment is determined by 
means of a neon vacuum tube connected 
between the inner and outer surfaces of 
the sliding tube condenser. Neon is one 
of the rare gases contained in the atmos- 
phere, and it has been found that a tube 
filled with rarefied neon constitutes an ex- 
tremely sensitive means of detecting high- 
frequency electrical oscillations, as the 
tube glows with a brilliant orange light 
when the platinuin terminals are con- 
nected to two points on the circuit in 
Which such oscillations are taking place. 
The cymometer, in convenient form, 
covers only a comparatively short range, 
so that for wide variations a number of 
such instruments are necessary. A scale 
mounted on the instrument enables the 
wave-length and the frequency and the 
constants of the instrument to be read off 
directly.—A bstracted from the Electrician 
(London), January 11. 
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General Electric Company 
Meeting. 

The local office engineers of the General 
Electrice Company from the principal 
cities in the United States gathered in 
annual session at the. company’s main 
office in Schenectady, N. Y., January 21 
to 26 inclusive. The synopsis of the dis- 
cussions covered in detail the work dur- 
ing the year. Friday afternoon, Janu- 
ary 25, about forty of the engineers left 
the city in a special car for New York 
where they attended the first regular 
monthly meeting of the American In- 
stitute of Electrical Engineers in the new 
Engineering building. Friday night the 
party continued on its way to Lynn, 
Mass., where the Lynn plant was in- 
spected. Among the local office engineers 
in the New York-Lynn party were C. T. 
Mossman, Boston; J. H. Lighthipe, San 
Francisco; James Lyman, Chicago; L. 
F. Demming, Philadelphia; William H. 
Hand, St. Louis; H. V. D. Allen, At- 
lanta; W. S. Culver, Cincinnati; W. G. 
Whitmore, New York, and L. Wilson, 
Denver, 


242 


Vol. 50—No. 6 


Methods of Getting New Business 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Value of a Display Room. 

Of all the cogs which go to make up a 
new-business wheel, perhaps none is more 
important than is an efficient and suffi- 
cient display room. 

You would not consider that a dry 
goods merchant would do a very thriving 
business who was content to keep his 
wares under cover and who had his store 
fitted up in such a way that nothing was 
visible to the eyes either of the passer-by 
or the person who entered the store. 

It lies at the very foundation of busi- 
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what gas is, but there are very few who 
pretend to know what electricity is. 

All the more reason then why you 
should make an attempt to show them 
what electricity will do, since that is the 
nearest you can get to telling the people 
what it is. 

A well-ordered display room should be, 
if possible, on one of the main thorough- 
fares, preferably on one of the best corners 
of the main thoroughfare in your city. 

It should be large enough, roomy 
enough and attractive enough to main- 


Exhibit of the Chattanooga Electric Com 


Pure Foo 


ness that it is the goods themselves which 
attract the buyer. 

There may be some isolated exceptions 
where it is not necessary to show the 
goods, but these are few and far between, 
and electricity certainly is not one of 
them, because electricity is peculiarly a 
thing which people require educating 
upon. i 

What is electricity ? 

With all your technical knowledge you 
are at a disadvantage in answering that 
question. 

People know what water is, they know 


ny Chattanooga, Tenn., in connection with 
Show. 


tain an exhibit of all the special applica- 
tions of electric current in the three great 
fields of light, heat and power. | 

Even if you do not make a practice or 


do not wish to make a practice of selling- 


various devices which the public must 
buy to secure these special applications 
of electricity, it is essential to have a 
quantity of such material on hand for 
exhibition and demonstration purposes. 

Remember that the great mass of the 
public is like a child. 

It learns things as children learn them, 
by having practical object lessons placed 


before its eyes, by becoming acquainted 
through actual observation. 

But there is a crying need for the 
central station display room, not only be- 
cause the public requires educating as to 
what electricity is, and what it will do, 
but because there is actually a very strong 
and general prejudice against electricity 
on the part of the public, a prejudice 
founded on the fear of thunder and light- 
ning, on the unfortunate amount of pub- 
licity given to such subjects as “Electro- 
cution at Sing Sing,” etc., and this preju- 
dice or fear must be removed if electric- 
ity is to enjoy the full and complete con- 
fidence of the people, which we, being 
more fully acquainted with electricity, 
know that it deserves to command. 

The opening of a display room, such 
as we have recommended, would become 
one of the most potent factors in dispel- 
ling from the public mind the idea that 
electricity is unsafe, uncertain or danger- 
ous. 

It becomes also the very strongest ele- 
ment in backing up your soliciting de- 
partment and your advertising campaign. 

If you set forth, for instance, in your 
advertising bulletin, folder, or booklet the 
marked superiorities of the electric flat- 
iron over any other kind of flat-iron, that 
will, of itself, arouse considerable curios- 
ity, which must, however, remain unsatis- 
fied unless there is some sensible and prac- 
tical way of showing the public these same 
superiorities in actual use. 

Let us take a single case as an illus- 
tration. 

Here is Mrs. Smith, who has become in- 
terested in the electric flat-iron through 
your monthly bulletin, we will say. ` 

She sends you a card or telephones you 
to have a solicitor call. 

He does so and goes fully into the mat- 
ter with her, explaining just how the iron 
may be connected to the ordinary lighting 
socket, how little it costs per month to do 
ironing the electric way, etc. 

But still Mrs. Smith is not convinced. 
It is when she sees the electric flat-iron 
actually doing business that she is over- 
come with a burning desire to possess an 
an electric flat-iron, and it is the display 
room which in many cases will be respon- 
sible for her conversion~»to electricity for 
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ironing and perhaps to many other usages 
in the home. 
There are display rooms and display 


_ rooms. 
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and sees this display room (save the 
mark!) that is nothing more nor less, and 
looks nothing more nor less, than a lot 
of electrical junk piled indiscriminately 


The display room of the Alliance Gas and Electric Company, at Alliance, Ohio, is a 
model for many much larger central stations, both as regards its get-at-ability and the up- 


to-snuffness of its general appearance. 


It is not enough for thegcentral station 
man to merely say, “Well, I will have a 
display room then, since you insist upon 
it.” 

Too many there have been who have 


upon a table, or covered with dust and 
having all the outward appearance of be- 
ing neglected from year’s end to year’s end. 

Does any man think that such a dis- 
play room is going to help any? 
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Poughkeepsie. N. Y., is one of the cities which can boast a live central station where 
the management believes in getting down close to the people and “demonstrating ` what 


electricity will do. 


gone into the display room proposition in 
just such a spirit, and the result is only 
too obvious to any one who happens along 


On the other hand, we believe you can 
safely figure that such a display room will 
do a great deal more harm than good. 
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Far better not to bother with a display 
room at all than to go at it in such a half- 
hearted, lazy and careless spirit as that. 

The display room should be kept right 
up to the minute, everything polished up, 
bright, clean, attractive looking and in 
order, so that, no matter when a demon- 
stration is required, you will be dead sure 
that everything is “right.” 

It does much to cool a prospective cus- 
tomer’s enthusiasm when he sees in the 


lighting company’s own display room a 


number of things go wrong in the demon- 
stration of the apparatus or device in 
which he is interested. 

A sparking starting-box, an ill-con- 
ditioned fuse, a sign with one or 
more lamps burned out, all these are 
things which operate against the suc- 
cess of a new-business department, and 
are things which make- an ill-condi- 
tioned display room far worse than none 
at all. | 

But if you are really in earnest in de- 
siring to make your company successful 
in obtaining the greatest amount of busi- 
ness in your community, your display 
room will be one of your pet hobbies. 

You will detail one of your best men to 
see to it that it is kept in good shape. 

You will be constantly on the watch for 
new and attractive applications of elec- 
tricity which you can occasionally intro- 
duce effectively and make your display 
department a constant source of attraction 
to the general public. 

Your customers will drop in from time 
to time and will be continually tempted to 
look over the various exhibits to see if 
there is something new, and on seeing 
something which is a novelty may be de- 
pended upon to talk about it to the man 
in the street and the neighbor on the next 
door porch, and your company will gain 
much valuable publicity from your cus- 
tomers just along this line. 

So long as the lighting company con- 
sidered itself as nothing more than a dis- 
tributor of electric current to those who 
came and insisted on having it there was 
no place in the central station almanac for 
such a thing as a display room, a show 
window, or any such important cogs of 
the new-business department. 

But once central station men became 
infused with the idea that they were sell- 
ing not electricity, not current, but light, 
heat and power, then arose the need for 
display rooms, efficient exhibits of vari- 
ous kinds, and every practical, sensible 
method of educating and converting the 
public to the adoption of electricity for 
these three great uses. 

So long .as.it was merely à question of 
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selling current, the display room could 
not exist. 

You can’t show current. 

The public could not see it and they 
would not care to feel very much of it. 

But light, that’s different. 

The public,has eyes, the man who wants 
light has eyes. 

He is open to conviction through his 
eyesight. a 

If you can show him that one kind 
of electric light is better for one purpose, 
and that another kind is better for another 
purpose, and that all kinds of electric 
light are better for all purposes than gas 
light, or gasolene light, or kerosene light, 
or acetylene light, you are going to run 
a good chance of getting such a man on 
your books, where you would stand but 
little chance of getting him so long as you 
sat back in solitary splendor, and simply 
posed to him as a retailer of electric cur- 
rent. 

What does he know about electric cur- 
rent? | 

He knows in a vague way, perhaps, that 
electric current can be converted into 
light, and that’s the end of it. 

He knows in a still vaguer way that by 
some mysterious means electric current 
can be made to turn the wheels of ma- 
chinery, but do you think he is going to 
be so foolish as to take a jump in the dark 
and install electric motors in his factory, 
so long as his knowledge of electricity is 
so ultra-kindergarten ? 

Not in a thousand years. 

_ Nobody likes to adopt in his home or 
in his business something which he does 
not understand. 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany's representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


* Some salesmen remind me of one of 
Josh Billing’s sayings: “Trusting to luck 
is only another name for trusting to lazi- 
ness.” 

They trust to luck when they call up 
a prospective customer or a customer by 
telephone instead of paying a personal 
visit. 

They trust to luck when they pass by 
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the little complaints their competitor will 
take advantage of. 

By not thoroughly keeping in close, per- 
sonal touch these same customers will grad- 


„ually slip away until, lo and behold, the 


other fellow has them in a tight grasp. 

To keep trade these days you must make 
your customer’s business your business. 

Show him the little hints and helps 
you learn from time to time. 

Show him you are interested in his 
success, not in just getting his money. 

Make him feel that all things being 
equal he’d prefer you to have the business. 
And when you get his confidence, keep it. 

Feel that, personally, it is to your ad- 
vantage to have him satisfied, and that 
any promise you make him will be ful- 
filled to the letter. 

This kind of solicitor holds his trade, 
not only this year but in years to come. 

Have you educated your trade to have 


' that confidence in you? 


Directions for Reading Electricity Meters. 


Electricity is measured by the kilowatt hour. 

1 kilowatt equals 1000 watts. 

lst. Note carefully the unit, as 10, 100, 
1,000, etc., in which the dial . Counting 
from the right, the first dial which carries a 
pointer indicates 1 kilowatt for each division 
of the dial, and one division of each of the 
remaining dials indicates 10 kilowatts, 100 
kilowatts, 1,000 kilowaats, etc., counting dials 
in be bag order from right to left. 

2nd. Note that successive dial pointers ro- 
tate in opposite directions. 

Srd. Read the dials f m rignt to left, set- 
ting down the figures as Be sure that 
e always read the figures on each dial which 

been last passed or is just covered by the 


inter. 
P Note carefully. Each dial reading depends 
on the ing of the one next to it on the 


right. Unless the one before it has completed a 
revolution, that is the 0, the pointer 
which is being read not completed the di- 
vision upon which it may appear to rest and still- 
indicates the figure last over. 


4 3 2 
The readings of the dials in the above cut are: 
Dial No. 5 4 3 
Reads 


4 


Every salesman for this concern has an 
equal chance for business. 

Every salesman has prospects that he 
hasn’t yet succeeded in landing. 

Every territory is a rich field with the 
chances of its becoming richer. 

But it’s distinctly up to you as to how 
much wealth you dig up. 

Your energy and selling ability must 
be pointed in the right way—after trade 
that will yield with the right methods. 
Your sights must be set right, and no 
scattering shot used. | 

Because now you are after business for 
sure. Not merely wishing for it, but 
working for it. 

Load your selling arguments with real 
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reasons and have your talking points at 
your tongue’s end. 
Study your product,until no argument 


invented will floor you—no reason so . 


strong that you haven’t a stronger one! 

And, remember, have faith in your 
goods. Believe that electricity is the 
thing for light, for heat, for power. It 
is! 

You have an equal chance to get as 
much business as ever came out of your 
territory if you show your prospect in 
the right light and the right way. 


NEW 


Tt. wijl be our endeavor, from week to 


week, to peer in this department brief 

notices of activities among the central 
stations, as gathered from men who are 
in the feld and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited. and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other ‘fellows, and 
think it would make interesting reading to 
ELECTRICAL VIEW readers, send in your 
schemes and ans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 

When one recalls the number of towns 
of good size ranging from five to ten and 
twelve thousand which are struggling 
along in this glorious year of grace with- 
out electricity between the hours of dawn 
and dark, it comes like a ray of sunshine 
to hear of a little village of five hundred 
or so inhabitants which expects to turn 
on the juice twenty-four hours a day 
within a very short time from the appear- 
ance of this article. 

Elkhart Lake, Wis., is the happy burg 
under discussion, and certainly makes 
some of the very much larger places look 
sick by comparison, so far as new busi- 
ness activity and enterprise are concerned. 

P. P. Brueckbauer is the manager of 
the Elkhart Lake Electric Company, and 
reports a healthy condition, all customers 
being on meter rate, and good prospects 
of a considerable demand for day-load 
current just as soon as the company gets 
around to giving the service. 

Proofs of the company’s aggressiveness 
are to be found in the fact that it has 
lately contracted for a forceful campaign 
of direct-by-mail advertising. It also 
makes it easy for the good people of Elk- 
hart Lake to come into the electric fold 
by offering to wire residences on the in- 
stalment plan. In this way, the man who 


is hard-up and doesn’t think ,he,can,af- 
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ford it has no excuse left for not having 
electricity in his home, especially when he 
is reminded by his good wife, who has 
read it in advertising matter, that the 
cleanliness of electricity saves decorating 
and cleaning bills, and the healthfulness 
of electricity will save doctor bills, so 
forth and so on. 

J. M. Robb, of the Peoria Gas and Elec- 
tric Company, Peoria, Ill., is so well 
known to the electrical fraternity as a 
successful new-business man that any sug- 
vestions from him, we feel sure, will be 


NOTICE. TES 


Our meter reader called 
today . 
but could not get in. 

If you will kindly draw on 
these dials the positions of 
the hands on your meter, 
your figures will be accepted 
for calculating this month’s 
bill. Name 

Either mail the tard or 
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ahead of its solicitors special announce- 
ments in the form of mailing cards, and 
finds that this method, combined with 
the various other excellent advertising 
which the company is making use of, -is 
productive of good results and especially 
makes the path of its solicitors easy bv 
reason of the fact that they are expected 
and looked for by the people they call 
upon. 

One of the cards which we reproduce 
reads as follows: 

Within the next few davs our repre- 
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METER NO. 
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leave it at our office. ADORESS 
Peoria Gas @ Electric | DATE ee L 
Company Read your meters frequently and ascertain definitely what 


125-127 N. Jeferson Ave. 
Phono Main 3340 


unusually interesting to other central 
station brethren. 

One of the plans which has been carried 
out in Peoria very successfully is the send- 
ing out of meter reading cards, one of 
which we reproduce. 

You will notice that this card is used 
to send to houses where the meter reader 
was unable to get into the house, and the 
consumer is invited to fill in the meter 
reading and send same in to the company, 
with the understanding that his figures 
will be accepted as correct for calculating 
the month's bill. 

Accompanying this card is another card 
(also shown) giving directions for read- 
ing electrical meters. 

Mr. Robb reports that this little scheme 
has been a gratifying surprise, many of 
the cards having been returned filled in 
carefully, giving evidence that the con- 
sumers in question have given attention to 
the matter; and the Peoria company 
counts on these little cards assisting it to 
a very large extent in overcoming popular 
opinion that the company “fixes the bills” 
regardless of the meter readings. 

Another stunt of this company, which 
we believe must have a very excellent 
moral effect, is the returning to the con- 
sumer of the card shown, in which re- 
mittances are acknowledged in a very 
courteous manner, as will be noted from 
the reading matter shown on the card. 

The Minneapolis General Electric Com- 
pany has adopted a plan of sending out 


you are using. Don't guess. It is as easy tocheck your electric 
bills as your grocery or any other bills. Be systematic. 


sentative will call upon you for the pur- 
pose of showing the new electric flat-iron 
and its use. As we have several hundred 
of these irons in satisfactory use in Min- 
neapolis, this demonstration will doubt- 
less be of interest to you. Our representa- 
tive is not selling flat-irons, but merely 
demonstrating them. With your permis- 
sion, he will leave one with you to use for 
one month, calling for it at the end of 
that time. This will be done entirely 
without cost to you. 


We wonder sometimes if the city fathers 
of some of the small towns realize how 
greatly the question of progress and de- 
cadence of their town rests with the local 
electric lighting company and its policy. 
We believe if they did there would be less 
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criticism and more appreciation for the 
progressive and enterprising local com- 
pany. 

For instance, in the little town of Dela- 
van, Wis., it happens that there is a light- 
ing company which is operated by modern 
business men, imbued with the spirit of 
the times to the extent that they make a 
special inducement to the merchants and 
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business people of the town, offering cur- 
rent for window lighting and signs at 
extremely low rates from dusk ùntil 10 
P. M. Just think how the liberal use of 
electric light, as a consequence, separates 
that little town from manv of its neigh- 
bors, where, if you landed after dark, you 
would find yourself wrapped in 
shades. 

Harold Almert has recently secured con- 
tro] of the Delavan Light and Power Com- 
pany, and predicts that it will be but a 
short time before a large percentage of 
the village population will be using elec- 
tricity. 

This company has already awakened the 
desire for electric service in the breasts 
of many Delavanites by sending them, 
through the mail, a series of forceful and 
clever advertisements, and also has made 
considerable use of newspaper publicity. 

A still further demonstration of the 
company’s wide-awakeness is the fact that 
it has fitted up a nice office and display 
room, which latter is to be in charge of 
an expert illuminating engineer, who will 
devote all his time to getting new business 
and advising intending customers as to 
the wisest distribution of their light facil- 
ities and the most convenient provision 
for the various electrical devices which are 
coming so generally into use in homes, 
business places, etc. 


H. Askin, superintendent of the Barnes 
Company, 
Maquoketa, Iowa, makes a suggestion re- 
garding the soliciting of new business, 
which, he states, has met with consider- 
able success in his territory. The idea 
is to solicit the various business houses 
and to install a string of lights in front 
of their places of business, with the un- 
derstanding that a contract is to be signed 
up by each store so illuminated. The first 
fifty business houses were solicited, with 
the result that the remaining 150 or 200 
in the town came and asked for an instal- 
lation of electric lights. Mr. Askin be- 
lieves that this idea could be followed up 
with much advantage in larger towns. 


The Hicksville Electric Light Com- 
pany, of Hicksville, Ohio, is in the throes 
of improvement. Building a new brick 
power-house, installing new equipment of 
increased capacity, etc., is keeping Man- 
ager C. M. Lott on the jump these days. 

He is also casting covetous eyes in the 
direction of Antwerp, seven miles south, 
where the electric plant was burned in 
October) last: 


246 


Allis-Chalmers Direct-Current 
Motors and Generators— 
Type “K,” 

The growing demand for direct-current 
electric motors that can be applied to the 
individual drive of machinery of various 


ALLIS-CHALMERS TYPE ‘“ K” MOTOR. 


kinds has led to a number of important 
changes in both the mechanical and elec- 
trical design of the motors heretofore 
used. To meet the requirements of this 
service the construction should not only 
be compact but also permit of mounting 
the motor in any position ; while the wind- 
ings and commutator must be either par- 
tially or wholly protected from external 
injury. Geared and direct-coupled meth- 
ods of driving are rapidly displacing belts, 
and this, together with the fact that sud- 
den and excessive overloads are of com- 
mon occurrence, requires larger bearings 
and shafts of greater stiffness than were 
formerly used on motors of the same class. 


ARMATURE OF SEVENTY-Fivté Horskt-POWER 
ALUI8-CHALMERS TYPE ‘‘K ” MOTOR. 


The demand for a wide variation in speed 
by shunt field control, with occasional 
heavy overloads at any speed, has also 
called for material improvement in com- 
mutating qualities. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., announces a new line of direct- 
current motors, designed as type “K,” 


MECHANICAL APPARATUS 


which have been especially designed to 
meet these mechanical and electrical re- 
quirements. They are equally well 
adapted to belt drive at constant speed 
and continuous service, or geared drive, 
variable speed and intermittent service. 

Their external appearance is similar 
to the well-known types “N” and “B” 
motors heretofore manufactured by that 
company, but the construction differs in 
many important details and, in fact, 
represents a new design throughout. The 
changes, both mechanical and electrical, 
are the result of many years’ experience 
in the construction of motors for indus- 
trial purposes. The machine is very com- 
pact, the construction is rigid, and every 
detail has been worked out with especial 
reference to the most exacting require- 
ments of modern service. 

The cylindrical field magnet yoke is of 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


punchings riveted together and fastened 
to the poles by flat-head machine screws. 
The pole face has been carefully shaped 
to give suitable distribution of the field 
flux, thus securing good commutation and 
preventing humming due to the arma- 
ture teeth. The field cores are wound 
on metal spools, except for the smaller 
sizes, and are covered with sufficient in- 
sulation coated with varnish to protect 
them from external injury or moisture. 
The armature cores are built up of 
sheet steel punchings insulated from each 
other to reduce the core loss and conse- 
quent heating. The laminations are keyed 
to the shaft, and in building up the core 
they are separated at intervals so as to 
form radial ventilating ducts. The punch- 
ings are firmly clamped between cast-iron 
end heads, which also serve as supports 
for the ends of the armature coils. In 


FivE HORsE-POWER, ALLIS-CHALMERS TYPE “K” Motor, DISMANTLED. 


open hearth steel and machined on each 
end to receive the housings that carry the 
hearings. The housings are held in place 
by through bolts and, on four-pole ma- 
chines, can be rotated ninety degrees or 
180 degrees to allow side-wall or ceiling 
mounting; bi-polar machines can be ar- 
ranged for floor or ceiling mounting. The 
voke is machined on the inside cylindrical 
surface and the poles are fastened to it 
by countersunk fillister-head cap screws. 
The pole cores are of open hearth steel 
and are circular in cross section; these 
cores are machined on one end to fit the 
inner surface of the cylindrical voke and 
on the other to receive the pole shoes. 
The latter are built up of annealed steel 


punching the armature laminations, open- 
ings are made in the discs, so that when 
the latter are assembled, ventilating pas- 
sages are formed parallel to the shaft and 
connecting with the radial ducts. There 
is thus a free passage for circulation of 
air through the core, and all parts of the 
core and windings are thoroughly venti- 
lated. } 

The armature coils are form-wound and 
interchangeable: thev are heavily insulated 
with stay binding and the whole armature 
is thoroughly impregnated with insulat- 
ing varnish after it has been completely 
wound. 

The commutator is of, large diameter 
and amplejwearing ;depthy having bars of 
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hard drawn copper insulated from each 
other and from the shell by the best qual- 
ity of mica; the mica between bars is 
selected so as to give even wear. The 
clamping rings hold the bars very firmly, 
and the whole construction is such as lo 
secure a perfect cylindrical surface free 
from high or low bars. The commutator 
sleeve, in all except the smaller sizes, is 
cored to permit the passage of air through 
to the armature. 

The shaft is made of high-carbon steel 
which is very stiff and can stand heavy 
overloads without vibration or bending. 

The bearings are amply large, and 
lubricated by oil rings which rest on the 
shaft and dip into oil wells beneath. The 
shaft projection for the pulley is turned 
smaller than the journals, so that the 
journal can be turned down, when worn, 
without reducing its diameter below that 
of the projection. 

The brush-holders are of the reaction 
type, of the same general design as used 
on all Allis-Chalmers standard direct- 
current machines. They are simple in 
construction, positive in action, and allow 
the brush to follow the surface of the com- 
mutator freely. The brushes are held 
firmly to the holders and, while they can 
he readily removed for inspection, it is not 
possible for them to get out of place while 
in service. The brush studs are fastened 
to a rocker arm mounted on the bearing 
housing; this allows the brushes to be set 
at the best running position, but, after 
being once properly set they require no 
adjustment under anv change in load 
within the range of the motor. The 
brushes are graphite and are connected 
to the holders bv flexible copper shunts 
so that current is not compelled to pass 
through any sliding contacts; ample car- 
rving capacity is provided in the brushes 
and brush-holders and all parts operate at 
low temperature. 

The standard type “K” motor is made 
open at the ends to permit a free circula- 
tion of air through the machine; it can, 
however, be made semi-enclosed or totally 
enclosed by the addition of suitable metal 
enclosing covers which are readily fitted 
to the end housings. For the semi-en- 
closed type the covers are perforated, 
forming a screen cover which, while al- 
lowing a circulation of air, protects the 
motor from flying particles; this type of 
motor can be used on work where an open 
motor would not answer, but where an en- 
tirely enclosed one is unnecessary. Total- 
ly enclosed motors are dust and moisture 
proof, since the tightly fitting covers close 
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up all openings. This shuts off the venti- 
lation, and the output of a given frame 
for the totally enclosed type is less than 
for either the semi-enclosed or the open 
types. 

These motors are manufactured in 
thirteen different frame sizes, and for each 
size there are a number of ratings, the 
output of a given frame being proportion- 
al to the speed. 

Type “K” motors are suitable for all 
classes of work where either a constant or 
variable speed direct-current motor is re- 
quired. For general driving of machinery 
or for variable speed work shunt wound 
machines are used. For cases where a large 
starting torque combined with the con- 
stant speed characteristic of the shunt 
compound wound 
For crane and 


motor is required, 
motors can be furnished. 
hoisting service series wound motors are 
supplied. 

Type “K” machines operate exception- 
ally well as generators which are com- 
pound wound, and will deliver any cur- 
rent from zero to their full rated output 
without sparking and without shifting the 
brushes. | i 

Type “K” machines are given the same 
high-grade finish that characterizes all 
Allis-Chalmers electrical apparatus. All 
castings are filled and rubbed down fo a 
smooth surface. The workmanship is 
first-class throughout and all motors are 
thoroughly tested before being shipped. 


—er a 


Starting of Carnegie Steel, 
Gas Engine. 


Something over a month ago there was 
started at the Edgar Thompson works of 
the Carnegie Steel Company, Pittsburg, 
Pa., the first large gas power installation 
in America, using blast furnace gas and 
double-acting four-evele gas engine of a 
large capacity. This event is of rather 
unusual importance as it marks the com- 
mencement of a new régime in methods 
of power generation of the United States 
Steel Corporation, which has already taken 
so prominent a stand in favor of the inter- 
nal combustion type of prime mover. The 
starting of the Carnegie engine also-is of 
further mterest for the reason that it fur- 
nished an effective demonstration of the 
capabilities of the Westinghouse design 
for the work in hand. This design, how- 
ever, was by no means an untried one, as 
a number of gas engine units of similar 
design, but smaller capacity (500 horse- 
power) have been in operation elsewhere 
with success; but the Carnegie engine 
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represents the first of the series of twelve 
large units (3,000 horse-power) which are 
now being built by the Westinghouse 
Machine Company, 

The Carnegie blowing unit was started 
for the first time on December 7, and after 
a trying out period of only two days, was 
then put into regular commercial service. 
Since then the unit has carried com- 
mercial load during the regular daily run 
without developing external or internal de- 
fects either in structure or operation. A 
rigid inspection of working parts after a 
few days’ run failed to uncover the least 
evidences of wear or excessive stresses, 
and during a month’s daily operation no 
prematures or hackfires have occurred. 

In design the gas engine follows the 
same general lines as those of smaller 
Westinghouse units, previously deseribed 
in the technical prese, It is of twin-tan- 
dem double-acting stvle with centre-hung 
flywheel and with two air tubs arranced 
in vis-a-vis fashion opposing the two 
engine frames. The gas cylinders are 
thirty-eicht inches in diameter by fifty- 
four inches in stroke and air evlinders 
sixty inches in diameter: normal speed 
sixty to seventy-five revolutions per 
minute. Engines of the same size are 
being constructed for electrie work, in 
which case the air tuhs are removed and 
a generator mounted upon the shaft next 
to the flywheel. The generator will have 
a rated capacity of 1,500 kilowatts run- 
ning at seventy-five revolutions per 
minute, Such a unit is now under con- 
struction for the Edgar Thompson plant. 
The generator will be solid coupled and 
will deliver direct current at 250 volts, 

Although this gas engine unit furnishes 
an uninterrupted supply of air .for blow- 
ing purposes, the duty imposed upon it 
is by no means uniform. Owing to 
changes in the compactness of the furnace 
burden the air pressure must vary in pro- 
portion. The usual range is fourteen to 
twenty pounds per square inch except 
when the furnaces are tapped, when the 
pressure reduces to five pounds. On the 
other hand, when the furnaces are close- 
ly packed the pressure mav increase 
to twenty pounds. These variations in 
pressure delivery are accompanied by cor- 
responding variations in the quantity of 
air delivered, all of which is taken care 
of by the valve gear, while the speed of 
the engine is entirely under the control of 
a sensitive centrifugal regulator designed 
upon the relay principle but controlling 
the gas inlets individually and directly at 
the point_of gas supply. Ayspeedychane- 
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ing mechanism provides means for man- 
ual control of the speed of the blowing 
unit when desired. 

Compressed air is employed as usual for 
starting, and it is a point worthy of note 
that this large unit has been started and 
placed. under full load in fifty-three 
seconds from the time of turning on the 
air, while one minute is ordinarily suffi- 
cient. As the starting is automatic, only 
gas and air valves require attention of 
the operator at the time of starting, no 
other parts of the engine needing manipu- 
lation. 

Much experience has developed during 


the past two or three years in the opera- ` 


tion of large gas engines on natural gas. 
It is, however, a point worthy of note 
that the use of “dirty” gas, either producer 
or blast furnace, is a very different prob- 
lem, so difficult as tð establish a very nar- 
row margin between success and failure 
where the necessary experience in its use 
has not previously been acquired. But in 
adopting the large gas engine as a stand- 
ard form of prime mover in steel plants, 
the Carnegie Steel Company has not been 
blindly dependent upon skill of gas en- 
gine designers. For a long period a 500- 
horse-power Westinghouse gas engine of 
design similar to the large unit was main- 
tained in daily operation at the steel plant 
for purposes of experimentation. Experi- 
ence derived from the operation of this 
smaller unit gave unusual promise, which 
seems to have already been fulfilled in the 
operation of the large unit. During a 
thirty-day test of twenty-four hours per 
day, including Sundays, this experimental 
unit sustained regular commercial load 
with but two stops (equivalent to a run of 
ninety-nine and one-third per cent of the 
elapsed time). One of these stops was due 
to failure of gas supply. At the end of 
this run the engine was found to be in ex- 
cellent condition, no unusual wear had 
developed at any point and all moving 
parts were working freely. This excel- 
lent record is not a little due to the ef- 
fectiveness of the lubrication and cooling 


systems which have been devised for this. 


double-acting design of engine. 

From every standpoint the results that 
have been achieved with the use of blast 
furnace gas at the Edgar Thompson 
works constitute nothing less than a 
vindication not only of the design, but 
also of the action of the steel companies in 
adopting gas engines for general motive 
power throughout every department of 
their works. 
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Electrical Advertising for 
Central Stations. 


The accompanying illustration shows a 
new form of advertising novelty recently 
placed on the market by the Solar Elec- 
tric Company, 161 South Canal street, 
Chicago, Ill. This is made in the shape 


ADVERTISING GLOBE FOR INCANDESCENT 
LAMPS. 


of a ground-glass globe properly lettered 
and equipped with a sixteen-candle-power 
lamp and flasher. This flashes the light on 
and off continually and makes an attrac- 
tive advertising device. The Chicago 
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1906. One of the facts brought out at 
the convention was that the company did 
more business in 1906 than any other 
year since it was started more than eight- 
een years ago. 

President Schuyler Skaats Wheeler in- 
formed the selling men, who had come to- 
gether from all over the country, that 
the company was in better shape than 
ever to extend its facilities and to develop 
the lines in which it has already achieved 
extraordinary success, notably during the 
past year. Three important specialties of 
the company are alternating-current gener- 
ators and transformers of large capacity, 
direct-current motors of small capacity 
and motors of every size for machine- 
tool drive. 

The success that has come to the Form 
W rolling mill motor is perhaps the most 
unusual achievement since the last con- 
vention when this motor was first an- 
nounced and described by Gano S. Dunn, 
chief engineer and first vice-president of 
the company. 


CONVENTION OF BRANCH OFFICE MANAGERS AND OFFICERS OF THE CROCKER-W HEELER 
COMPANY, AMPERE, N. J 


Edison Company, Chicago, Ill., and the 
Union Electric Light and Power Com- 
pany, St. Louis, Mo., are making a lib- 
eral use of this device. 


Crocker-Wheeler Annual 
Convention. 

The accompanying photograph was 
taken at the annual convention of the 
Crocker-Wheeler Company, at the main 
office and works, Ampere, N. J., in Janu- 
ary. As usual it shows that few changes 
have.been made in the personnel of the 
company since the convention of January, 


On Friday evening, January 25, the 
convention gathered at dinner at the Uni- 
versity Club. 

Those shown in the photograph are as 
follows: | 

Beginning at the left hand, upper row, 
J. R. Wilson, W. C. Appleton, H. B. Hus- 
sey, R. N. C. Barnes, C. W. Startsman, 
A. P. Olds, J. B. Milliken, H. C. Petty, 
G. H. Hall, H. Fuller, H. J. Sage, W. S. 
Watson, F. W. Kreps, S. Russell, Jr.; H. 
M. Gassman, H. Lomas, J. M. Smith, 
M. E. Weissblatt, D. N.-Force, Jr., Julian 
Roe, R. B. Treat, L, S. Hórnér H? Pikler, 
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C. N. Wheeler, H. A. Knoener, F. Young, 
A. Hartman, B. A. Schroder, (front row 
beginning at left) Rodman Gilder, R. J. 
Randolph, Jr.; H. L. Patteson, A. L. 
Doremus (second vice-president), S. S. 
Wheeler (president), Gano S. Dunn (first 
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The speeds are taken from a carefully 
chosen range calculated to cover al] re- 
quirements of modern planer work. This, 
with the high-speed return of the platen, 
ensures high working economy. 

The speed box is securely bolted to the 
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pinions are of solid steel, cut integral with 
their shafts. 

Any of the four speeds may be obtained 
by the simple manipulation of two con- 
venient levers. 

A safety locking device prevents the en- 


THe MEETING OF THE BUCKEYE CLUB AT THE WORKS OF THE HEMINGRAY GLass Company, Muncie, IND. 


vice-president), W. L. Brownell (treas- 
urer), F. B. DeGress and G. W. Bower. 
SS 


The Meeting of the Buckeye 
Club. 


The accompanying illustration is a re- 
production of a photograph taken during 
the recent meeting of the Buckeye Club 
assembled at the works of the Hemin- 
gray Glass Company, Muncie, Ind. The 
Buckeve Club consists of jobbers in elec- 
trical supplies from the states of Penn- 
sylvania, Ohio, Michigan, Indiana and 
Kentucky. 


—_— 


“American” Variable-Speed 
Planers. 

The American Tool Works Company, 
Cincinnati, Ohio, has placed on the mar- 
ket a new line of variable-speed planers. 
one of which is shown in the accompany- 
ing illustration. These planers are built 
in two types, one with four cutting speeds, 
and the other with two cutting speeds, 
each type having a constant-speed return 
of the platen. This return speed is great- 
ly in excess of its respective highest cut- 
ting speed. 

These planers are adapted for either 
belt or motor driving, and the speeds are 
obtained by means of a speed box, in the 
design of which the aim has been to se- 
cure efficiency, simplicity and durability. 


top of the housings, these being of special 
design and substantially made. The box 
is symmetrical in appearance and is com- 
pletely enclosed, ensuring economy in oil 
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consumption and freedom from spraying 
of oil. 

The shafts in the speed box run in long 
bronze bushed bearings lubricated by a 
ring svstem of oiling. The gears run in 
oil, giving a long life and noiseless opera- 
tion. The gears are of ample proportions, 
with wide faces and coarse pitch, The 


gaging of two conflicting speeds at one 
time. The index plate shows clearly how 
to obtain the desired speed. 

The driving pulleys have flywheel rims, 
the momentum of which reduces to a 
minimum all shocks to the driving 
mechanism due to intermittent cutting, 
and at reversing ensures a steady, even 
pull at the cutting tool. 

With the two-speed type the speeds are 
obtained by means of a simple and efficient 
two-speed countershaft, which is attached 
to the ceiling in the usual manner. This 
countershaft is equipped with a self-oiling 
feature, ensuring minimum attention and 


long life. 
— eo 


Sunbeam Tungsten Lamps. 


Experiments are now being conducted 
by the engineering department of the Sun- 
beam Incandescent Lamp Company, on 
tungsten metallic filaments, and as a re- 
sult of recent developments the Western 


Electric Company reports that it will, no 


doubt, be among the first of the companies 
which will be in position to furnish these 
lamps to the trade. This is an eighty- 
candle-power lamp, with a total wattage 
of 100, or one and one-fourth watts per 
candle-power. The>lamp is not yet of- 
fered for sale. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

CHICAGO TELEPHONE PETITION—The Chicago Telephone 
Company has filed with the Chicago (Ill.) city clerk a petition 
with 100,000 signatures requesting that a telephone franchise be 
granted the Chicago Telephone Company. President A. D. Wheeler 
of the company sent a letter to Mayor Dunne asking that the 
petition be considered by the council in the pending negotiations 
for a renewal of the franchise. 


BROOKLYN RAPID TRANSIT COMPANY TO INCREASE 
POWER OUTPUT-—Announcement that the size and capacity of its 
new Williamburg power plant, at Kent and Division avenues, 
Brooklyn, N. Y., are to be doubled has been made by the Brooklyn 
Rapid Transit Company. This will give the company a plant 
capable of generating 150,000 horse-power, or 30,000 horse-power 
more than is required to operate the entire Brooklyn Rapid Tran- 
sit system in its heaviest rush hour. The structure will be ten 
stories high and will cost $5,500,000. 


POWER COMPANY FOR CITIES OF NEW YORK STATE— 
The Economic Power and Construction Company, of Albany, has 
filed a mortgage in the county clerk’s office to the New York 
Security Company for $250.000 on its franchise and property. It 
is stated that the company intends to construct and operate plants 
in Buffalo, Rochester, Syracuse, Utica, Schenectady, Troy, Albany, 
Yonkers and New York city. It is believed that the company will 
take its power for distribution from Niagara Falls. The charter was 
obtained some years ago. The a a is William K. McFarland, 
and the secretary Bert M. Jones. 


PENNSYLVANIA TROLLEY SYSTEM PURCHASED—The Lan- 
caster (Pa.) County Railway and Light Company, which embraces 
all the trolley. lines in the city and county, except the York Furnace 
and Rawlinsville lines, and the electric light and gas companies in 
Lancaster city and Columbia, has been sold to the McCall's Ferry 
Power Company for $3,000,000, with the obligation that the pur- 
chasing company shall add to the treasury of the local corporation 
$1,000,000 for needed improvements. There will be no material 
change in the management of the trolley system, with the excep- 


tion that there will be one or more representatives'of the McCall’s .- 


Ferry Company on the board of directors. 


MILWAUKEE ELECTRIC STATEMENT—The report filed by 
the Milwaukee Electric Railway and Light Company with the 
comptroller at Milwaukee shows that there is $4,500,000 outstanding 
preferred stock and $9,000,000 common stock. The bonded indebted- 
ness is $11, 000,000, outside of interest, $1,332.210; railroad receipts. 
$2,973,443; disbursements, outside of interest, $1,931,514; cost of 


transportation, $945,238, and reserve funds, $352,343. The corpora: | | 
$1,000,000. Directors: E. G. Hayes, A. Davidson, G. Packard, 


tion paid for injuries and damages for the year $118,937. Its legal 
expenses were $29,734 for the year. The dividends were $81,000. 
The Milwaukee Light, Heat and Traction Company, which operated 
interurban lines, paid no dividends. Its legal expenses for the 
year were $6,005 and it paid for injuries $24,223. 


TO LAY CABLE TO CUBA—The application of the Central & 
South American Telegraph Company to land an ocean cable con- 
necting the United States with Cuba and the Canal Zone was dis- 
cussed at @ meeting between Attorney-General Bonaparte, Secretary 
Taft, General Allen, chief signal officer of the army, and representa- 
tives of the telegraph company. The company proposes to lay a 
cable from Sandy Hook to Guantanamo, Cuba, and thence to Colon 
or Cristobal, connecting by land lines across the Isthmus with the 
Pacific cables. The government will agree, as a result of the con- 
ference, to the laying of the cable as proposed, but it will effect en 
agreement with the company by which the United States will have 
control of the line in time of war. This will be done by exercising 
control over the landing places of the cables. 


INDIANA TROLLEY MERGER—Under the title “Chicago, 
South Bend & Northern Indiana Railway Company,” the properties 


consisting of the traction lines between Goshen and South Bend 
and between Laporte and Michigan °City, as well as the street 
railway systems of South Bend, Goshen, Elkhart, Mishawaka, La- 
porte and Michigan City, have been incorporated in Indiana. The 
roads were recently purchased by the Dieterich-Murdock syndicate 
from Arthur Kennedy, of New York, and his Pittsburg associates, 
for $4,000,000. The new company is incorporated for $7,500,000. It 
is intended to build at once a, line from South Bend to Chicago by 
way of Michigan City. The officers of the new company are: 
president, Charles T. Dieterich, New York; vice-president, Charles 
L. Murdock, Lafayette, Ind.; treasurer, Alfred Dieterich, New York. 
and general manager, Samuel T. Murdock, Lafayette, Ind. 


NEW INCORPORATIONS. 
PITTSBURG, PA.—Friendship Avenue Street Railway Company; 
$27,000. Linden Avenue Street Railway Company; $15,000. 


CHICAGO, ILL.—Chicago City Railroad Company. $100,000. In- 
corporators: R. B. Hamilton, John R. Davies and R. N. Seney. 


RALEIGH, N. C.—The Union Power and Water Company, 
Raleigh. $100,000. Incorporators: S. B. Shepherd, W. W. Vass. 


AUSTIN, TEX.—The Corsicana Telephone Company, of Corsi- 
cana. An amendment to its charter increasing its capital stock 
from $100,000 to $200,000. 


DENVER, COLO.—Crested Butte Telephone Company. $10,000. 
Incorporators: J. W. Rockefeller, S. C. Robinson, Angus Taylor, V. E. 
Metzer, Ira L. Sigman, C. J. Diehl, Philip Hamlin, Crested Butte. 


GUTHRIE. OKLA.—The Dane & Fairview Telephone Company, 
of Fairview. $1,500. Incorporators: A. A. Crump and W. S. Whit- 
tinger, of Dane; Brice Lowell, H. Clay Willies and V. G. Jones, of 
Fairview. 


AUSTIN, TEX.—Dublin Farmers’ Rural Telephone Company, of 
Dublin. $20,000. Incorporators: J: G. O’Brien, R. L. O’Brien, M. D. 
Gallagher, J. M. Higginbotham, Q. H. Humble, all of Dublin; J. H. 
Tull, of Crelton, Tex. 


. BLOOMINGTON, ILL.—Corn Belt Traction Company. Organ- 
ized to build an interurban line from Champaign to Bloomington. 
$100,000. Incorporators: William McKinley, Peter Moore, Earl 
Riddle, of LeRoy, and L. B. Thomas and Henry C. Lasch, of Bloom- 
ington. 


ALBANY, N. Y.—Canandaigua Southern Electric Railroad Com- 
pany, of Canandaigua, Ontario county. To gperate an electric road 
thirty-three and one-third miles long, from Canandaigua to Atlanta. 


Canandaigua. 


MADISON, WIS.—Waupaca-Green Bay Railroad Company. To 
build and maintain a road from Waupaca, northeast to Scandinavia, 
a distance of eleven miles. $150,000. Incorporators and stock- 
holders: A. G. Nelson, A. M. Renney, John Gordon, A. Aggerbeck and 
W. B. Johnson. 


COLORADO SPRINGS, COLO.—Garden City Telephone, Light 
and Manufacturing Company. $150,000. To furnish telephone 
and electric light service to Garden City. Directors: E. L. Wirt, 
E. E. Wade, both of Garden City, and F. R. Marsh, C. V. Turner, C. 
W. Kurie and W. H. Spurgeon, all of Colorado Springs. 


ALBANY, N. Y.—The Seashore Municipal Railroad. To build 
and maintain a street surface electrical railroad five miles im length, 
extending from the village of Hempstead to East Rockaway, Nassau 
county. $150,000. Directors: P. K. Ames, of Long Beach; H. D. 
Bristol, of Rockville Centre; M. H. Day, of Brooklyn; H. W. 
Griffiths, of Hempstead; R. M. Lamb, and Henry Olmstead, Jr., 
of Freeport. and A. M. Peatt and A. M. White, of New York city. 
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ELECTRIC RAILWAYS. 


DES MOINES, IOWA—Farmers in Ivy township, east of this 
city, have organized a company to build an interurban line to 
Prairie City. They have agreed to secure right of way and assist 
any interurban company that will help them get electric railway 
connections. 


COLUMBIA, S. C.—The Columbia Electric Street Railway has 
elected the following officers: Edwin W. Robertson, president and 
treasurer; Lewis W. Parker, first vice-president, and William 
Elliott, Jr., second vice-president and general manager. The com- 
pany is in a most prosperous condition. 


COLUMBUS, OHIO—The Toledo & Western Railroad Company 
has filed with the secretary of state a certificate of the increase in 
its capital stock from $10,000 to $2,000,000. The company was 
recently incorporated by G. C. Ford and others to build an electric 
line from Toledo to the Indiana state line. 


COLUMBIA, PA.—Rights of way have been secured for an elec- 
tric road that will run from Millersville to Columbia by way of 
Creswell and Washington borough. At Millersville connection will 
be made with the electric road running to Lancaster, thus giving 
Columbia communication by two routes with the county seat. 


ALLIANCE, OHIO—The stockholders of the Stark Electric Rail- 
road Company, whose line runs from Canton to Salem, via Alliance, 
have elected officers as follows: president, C. R. Morley; vice- 
president, D. Morrison; secretary, B. S. Cook; treasurer, E. Wieben- 
son. In addition to the above the directors are William Grief, 
R. H. Brown and Frank Straus. All the officers are from Cleveland. 


IRWIN, PA.—The borough council has granted a franchise to 
the Pittsburg & Westmoreland Railway Company. This line is pro- 
jected to run from McKeesport to Irwin and from there south to 
Herminie, under a state charter. The local franchise is for a term 
of thirty years. It also provides for a commutation ticket at a 
cent a mile for long hauls and a cash payment of $5 a foot for 
streets occupied. 


CONNELLSVILLE, PA.—George W. Campbell has inaugurated a 
movement for the building of an electric line from Connellsville to 
Normalville and on to Ohiopyle. It is also planned to have it go 
through the new Hogg addition to Connellsville and touch the 
Berryhill Klondyke, formerly known as McCoy’s Springs, where 
a park will be located. James B. Hogg, a local capitalist and prop- 
erty owner, is also interested. 


TOLEDO, OHIO—At the annual meeting of the Toledo Railways 
and Light Company the following officers and directors were re- 
elected for the coming year: directors, L. A. Beilstein, Henry A. 
Everett, Albion E. Lang, Edward W. Moore, William L. McKenna, 
Robert B. Van Cortland and Charlies W. Mason, chairman of the 
board, A. E. Lang; president, Henry A. Everett: vice-president, 
L. A. Beilstein; secretary, Herman S. Swift; treasurer, Spencer D. 
Carr. 


ITHACA, N. Y¥.—The Ithaca-Seneca Falls Interurban Electric 
Trolley Company has elected the following officers: president, Jacob 
Rothschild, Ithaca; vice-president, Cornelius S. Hood, Seneca Falls; 
secretary, J. N. Hammond, Seneca Falls; treasurer, Francis M. 
Bush, Ithaca. These officers, with the following, will constitute the 
board of directors: Thomas J. Clary and Olin E. Emmons, of 
Seneca Falls; Fred L. Hawes, of Ithaca: William P. Riggs. of Tru- 
mansburg; Ogden Wheeler. of Romulus. 


OMAHA, NEB.—At the annual meeting of the Omaha & Council 
Bluffs Street Railway Company all old officers and directors were 
reelected. The directors are: Guy C. Barton, G. W. Wattles, W. V. 
Morse, W. A. Smith, of Omaha; C. B. Tyler, of Council Bluffs; 
Randall Morgan, of Philadelphia: Albert Straus, of New York; 
Hugh McGowan, of Indianapolis. Officers chosen for the year are: 
Guy C. Barton, president; G. W. Wattles, vice-president: W. A. 
Smith, general manager and treasurer, R. A. Leussler, secretary 
and assistant general manager. 


WORCESTER, MASS.—At the annual meeting of the Worcester 
Railways and Investment Company. Charles S. Mellen, president 
of the New York, New Haven & Hartford Railroad Company, was 
elected a member of the board of trustees and will represent the 
New Haven company on the board. He succeeds Samuel Carr, of 


ELECTRICAL REVIEW 


201 


Boston. Francis H. Dewey, president of the Worcester Consolidated 
Street Railway Company, was reelected to the board of trustees. 
The income account of the Worcester Railways and Investment 
Company, for the year ended December 31 last, shows gross earn- 
ings of $283,318, an increase of $46.036 over 1905. Net earnings 
after the payment of dividends were $14,177. During the year the 
Marlboro & Westboro street railway was purchased and on De- 
cember 18 the new line to Leominster was opened. 


ALBANY, N. Y.—The merger of the Bennington. & Hoosick 
Valley Railway with the Bennington & North Adams Street Rail- 
road has been consummated by the filing of the necessary legal 
papers with the secretary of state. The merger really means, it is 
said, the absorption of the two companies by the New York, New 
Haven & Hartford Railroad. The capital is given as $650,000. The 
roads consolidated form a part of an interstate trolley-car system, 
which the New Haven interests now have in New York, Massa- 
chusetts, Connecticut and Vermont. By the merger, President 
Mellen, of the Consolidated Railway Company, has secured addi- 
tional franchises for rights of way into Troy and Albany. The new 
board of directors is: C. S. Mellen, Calvert Townley, A. S. May, 
J. G. Parker and H. M. Kochersperger, of New Haven; George E. 
Greene, of Hoosick Falls; F. E. Gibson, of Bennington; A. B. Gar- 
diner, of Pownal, Vt., and H. W. Ely, Westfield, Mass. 


UTICA, N. Y.—The Mohawk Valley Company, the holding cor- 
poration for the electric companies in which the New York Central 
Railroad is interested, held its annual meeting recently. The fol- 
lowing directors were elected: Horace E. Andrews, John Carsten- 
sen, William J. Wilgus, Walter N. Kernan, Edward V. W. Rossiter, 
William C. Brown and W. K. Vanderbilt, Jr. The inspectors of 
election were William H. Dunkerley, R. E. McDougall and Milford 
Badgers. The Rochester Railway and Light Company, which con- 
trols the local and suburban electric iines in Rochester, has held 
its annual stockholders’ meeting. Horace E. Andrews, of Cleve- 
land, is the president of the company, and A. L. Linn, Jr., formerly 
of Utica, is the assistant secretary and the general auditor. John J. 
Stanley, formerly general manager of the local street railway, is a 
director and a member of the executive committee of four. Walter 
N. Kernan, of Utica, has been made a director of the Rochester 
Railway Company. Mr. Linn is the assistant secretary and the 
general auditor of the Rochester Railway Company, the Rochester & 
Sodus Bay Company, the Rochester & Suburban and the Rochester 
& Eastern Rapid Transit Company. Mr. Andrews is the president 
of the four corporations, which are also under the control of the 
Utica & Mohawk Valley Railway Company. 


NEW PUBLICATIONS. 


UNITED STATES NAVY DEPARTMENT—The chief of the 
bureau of steam engineering, United States Navy Department, has 
issued his annual report for 1906. 


WORCESTER POLYTECHNIC INSTITUTE—The Worcester 
Polytechnic Institute, Worcester, Mass., has issued its thirty-seventh 
annual catalogue, dated January, 1907. This includes descriptions 
of the courses offered and of the college buildings, a register of 
students enrolled and a list of graduates. 


THREE-YEAR TOPICAL INDEX OF THE ELECTRIC 
JOURNAL—The Electric Club, Pittsburg, Pa., has published a three- 
year topical index of the Electric Journal, with an index to authors. 
This topical index for the first three volumes of this journal makes 
it unnecessary to look up the individual volume indexes in seeking 
reference to the various articles. 


THE ELECTRIC RAILWAY AND THE MUNICIPALITY—- 
There has been reprinted in pamphet form the address delivered 
by the Hon. Henry J. Booth, of Columbus, Ohio, at the twenty-fifth 
annual banquet of the American Street and Interurban Railway 
Association, Columbus, Ohio, October 18, 1906, entitled, “The Elec- 
tric Railway and the Municipality.” 


MAINTENANCE OF PAVEMENTS AND ADMINISTRATION 
OF STREETS IN THE CITY OF NEW YORK—The Merchants’ 
Association of New York has issued a pamphlet entitled, “Main- 
tenance of Pavements and Administration of Strects in the City of 
New York.” this comprising a report to the Merchants’ Assoctation 
by its committee on city conditions. 
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ELECTRIC LIGHTING. 


HENNESSEY, OKLA.—Work has commenced on the electric 
light plant and it is hoped to have it completed in four months. 


BRUNSWICK, ME.—Complete control of the Brunswick Electric 
Light and Power Company has been secured by the Hon. Charles 
Sumner Cook, of Portland. 


WASHINGTON, PA.—The borough council has contracted with 
the Washington Electric Light Company to furnish light for the 
borough streets for five years. 


PHILIPSBURG, N. J.—The council has awarded the electric 
lighting contract to the Easton Gas and Electric Light Company 
for a period of five years, at $65 per arc light. 


ALVIN, TEX.—A stock company with a capital of $15,000 has 
been formed to install an electric light plant in Alvin, and also 
to manufacture ice and do a refrigerating business. 


TEAGUE, TEX.—G. F. Guggolz, of Mart, Tex., has entered into 
an agreement with the Ten Thousand Club to install an electric 
light plant in Teague, work to begin within thirty days.. 


BOSTON, MASS.—The Cambridge Electric Light Company has 
petitioned the gas commissioners for authority to issue $100,000 


additional capital stock to take up the floating debt incurred for 


improvements. 


GLENS FALLS, N. Y.—At the annual meeting of the Hudson 
River Power Transmission Company the following officers were 
elected: president, Eugene L. Ashley; vice-president, W. H. Trum- 
bull, of Boston; secretary and treasurer, Elmer J. West. 


SPRINGFIELD, OHIO—A merger of the two electric lighting 
companies of Springfield, the Home Lighting, Power and Heating 
Company, owned by E. S. Kelly, and the People’s Light, Heat and 
Power Company, a stock company, is said to be nearing consum- 
mation. 


LA CROSSE, WIS.—In order to accommodate its rapidly increas- 
ing business, the La Crosse Gas and Electric Company is practically 
doubling the capacity of its plant. An addition 70 by 150 feet long, 
is being erected and an extensive supply of new machinery is being 
installed. 


STILLSVILLE, N. Y.—The president of the village of Stills- 
ville, Oneida county, N. Y., has called a special election of its tax- 
payers to vote on the proposition of lighting the streets electrically. 
The plan seems to be favored. It is proposed to use at least 150 
arc lights. 


CHEYENNE, WYO.—W. J. Barker, of Denver, president of the 
Northern Colorado Power Company, states that the company will, 
in thirty days, begin the construction of a new electric plant in 
Cheyenne and have it in operation by June 15. One million dollars 
will be expended on the plant. 


CAMBRIDGE, NEB.—The third annual meeting of the stock- 
holders of the Cambridge Electric Light Company was held January 
15 at the office of the treasurer. The following were elected as the 
board of directors for the ensuing year: W. H. Falling, George 
Williams, J. H. Rosenfelt, E. C. Rodwell. 


HUNTSVILLE, ALA:—The light committee of the city council 
has been instructed to look into conditions and ascertain if it is 
advisable for the city to issue bonds and establish a municipal 
lighting plant. The city has the power to do this at any time. The 
committee has taken up the question because of the unsatisfactory 
service now given. 


MILWAUKEE, WIS.—Resident Engineer H. S. Brown has in- 
formed the finance committee that a munjcipal light plant furnish- 
ing power for 3,000 arc lamps and 10,000 incandescents would cost 
$1,000,000. In the beginning the plant would supply only about 
2,200 arc lamps with provisions for extension, so the initial cost 
would not be that high. 


TRENTON, N. J.—The Trenton Water Power Company has been 
sold to Victor Humbrecht, of Philadelphia. Mr. Humbrecht has been 
making some extensive purchases in this vicinity lately, among 
them being the Hough and other farms near Yardley, and a large 


Vol. 50—No. 6 


tract of land near Hutchinson Mills, Hamilton township, for the 
Trenton Manufacturing Site Company. 


COLUMBUS, OHIO—George W. Bright, Willlam A. Gill, Emil 
Kiesewetter, John Siebert and Adolph Theobald have been elected 
directors of the Columbus Edison Company. The board elected 
officers as follows: Adolph Theobald, president; John Siebert, vice- 
president; Emil Kiesewetter, secretary and treasurer; L. F. Kiese- 
wetter, assistant secretary and transfer agent. 


BRADFORD, PA.—At the annual meeting of the Bradford Elec- 
tric Light and Power Company the directors elected were as 
follows: T. F. Connelly, John Potts, John Scott, J. H. Rose, D. W. 
Robertson. Officers were elected as follows: president, George H. 
Potter; vice-president, D. W. Robertson; treasurer, Frank Hamil- 
ton; secretary and general manager, J. H. Rose. 


SOUTH HADLEY FALLS, MASS.—The officials of the South 
Hadley Falls Electric Light Company expect to have a modern 
lighting plant in the near future. A 650-horse-power Fitchburg 
steam engine is to be installed and also a 2,000-light generator. The 
company has been handicapped in the past by the fact that its 
facilities were not of sufficient power to meet the requirements. 


AMERICUS, GA.—The city council of Americus has awarded 
to W. A. Dodson and associates the franchise for electric utilities. 
The contractors will immediately install a power plant and con- 
struct an electric street railway of four miles circuit. The company 
proposes taking over the old electric and gas plant, but will install 
entirely new and modern machinery at once. 


EATON, OHIO—The Eaton Electric Light, Ice and Power Manu- 
facturing Company, at its annual stockholders’ meeting, elected a 
board of directors as follows: R. K. DeMotte, W. C. Dove, Robert 
Hiestand, Solomon Lander, George H. Kelly, Jonas Markey. The 
board organized by selecting officers as follows: president, Jonas 
Markey; vice-president, George H. Kelly; secretary, W. C. Dove; 
treasurer, R. K. DeMotte. 


NASHVILLE, TENN.—In the issue of the ELECTRICAL REVIEW for 
January 19 announcement was made that work would be begun 
on the electric power plant to be erected at Caney Fork Falls, and 
that C. H. Fisk and C. W. Post, of Michigan, would control the 
power plant. We are advised that C. W. Post, chairman of the 
Postum Cereal Company, Limited, Battle Creek, Mich., is in no way 
connected with this project. 


NIAGARA FALLS, N. Y.—The common council has adopted a 
resolution providing that the cost of building and maintaining a 
municipal electric light plant be investigated, the cost at which 
electricity can be sold to citizens and generated for municipal 
purposes be determined, and that in the event that it be found that 
the city can provide cheaper light and power than it is now receiv- 
ing from the Buffalo & Niagara Falls Electric Light and Power 
Company, the city take steps to build and equip a municipal plant. 
All the aldermen voted in favor of the resolution. 


CAMBRIDGE, MD.—The Dorchester Public Service Corporation, 
incorporated recently in Baltimore, has received a franchise for the 
installation of an electric light plant in Cambridge from the board 
of town commissioners. The company agrees to erect a plant to cost 
not less than $70,000 and to have it in operation by May 1, 1908. 
The plant is to be capable of furnishing power for all purposes 
in Cambridge and also have sufficient capacity to run an electric 
railroad from Cambridge to Fox Creek. At the end of ten years 
the city of Cambridge is to have the right to purchase the plant 
and business at a price to be fixed by five appraisers. 


NEW HAVEN, CT.—It is reported that the Consolidated Railway 
Company has sold its New Britain lighting plant to the Hartford 
Electric Light Company. The Hartford company sells light to the 
city of Hartford at $70 a lamp, which is about $15 a lamp cheaper 
than New Britain is paying, and that the Hartford price will be put 
in operation at New Britain under the new management is believed. 
The negotiations provide for the sale of the plant on Chestnut street, 
which was abandoned by the Connecticut Railway and Lighting 
Company when it arranged for securing power from Bulls Bridge. 
Under the new régime it is stated that the Chestnut street plant 


will again be pressed into service. 
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PERSONAL MENTION. 
MR. THOMAS H. BIBBER has resigned from the American Cir- 
cular Loom Company, Chelsea, Mass. 


MR. GEORGE H. DODGE, formerly superintendent of the West 
Chester, Kennett & Wilmington Electric Railway Company, has been 
chosen secretary and treasurer of the Coatesville & Kennett Railway 
Company, which is building a sixteen-mile road between Coates- 
ville and Kennett Square, Pa. 


MR. E. H. HAUGHTON, manager of the Bryan-Marsh Company, 
Chicago, Ill., is the happy recipient of many congratulations upon 
the birth of a baby daughter several weeks ago. The announce- 
ment of this event was one of the important features of the first 
week of the Chicago Electrical Show. 


MR. HENRY DOCKER JACKSON announces the removal of his 
office from 4 State street, to room 626 Broad Exchange Building, 88 
Broad street, Boston, Mass., where he will carry on his business of 
consulting electrical engineer. He will make a specialty of reports 
on electrolysis, power distribution for mills, railways and lighting 
companies, power-plant economy and on proposed or existing plants 
for financial houses. 


MR. F. N. BUSHNELL has tendered his resignation as chief 
engineer of the Rhode Island Company and the Narragansett Electric 
Lighting Company, and will be identified with the Stone & Web- 
ster Engineering Corporation, of Boston. Mr. Bushnell has been a 
conspicuous figure in Rhode Island engineering for several years. 
He was born in Saybrook, Ct., and went to Providence, R. I., in 
1883 to learn the machinist’s trade, entering the shops of the 
Providence Steam Engine Company as an apprentice. He later 
became designing engineer of this company, and then went to 
Chester, Pa., with Robert Wetherell & Company, builder of Corliss 
engines. He returned to the Providence Steam Engine Company 
as superintendent, going in 1893 with the Fuller Iron Works. Later 
in the same year he was appointed chief engineer of the Narra- 
gansett Electric Lighting Company. When Marsden J. Perry took 
charge of the Providence street railway system, Mr. Bushnell was 
appointed chief mechanical engineer of the traction company. In 
1903 he also became chief engineer of the Rhode Island Company. 


OBITUARY NOTES. 

MR. DAVID LOGAN, an electrical engineer, who for several 
years was connected with some of the city departments in Man- 
hattan, died on January 27, at his home, 959 Madison street, 
Brooklyn. He was born in England fifty-seven years ago and had 
lived in Brooklyn for thirty years. He leaves a widow, three sons 
and a daughter. l 

MR. JOSEPH T. MURRAY, New York city, the first partner of 
Thomas A. Edison, died in Springfield, Mass., on January 27, at 
the home of his daughter. Mr. Murray was seventy-two years old. 
In the early seventies he met Mr. Edison and formed a partnership 
with him in Newark, N. J., under the name of Edison & Murray, 
to manufacture telegraph instruments. 

MR. HENRY G. SERGEANT, until recently president of the 
Ingersoll-Rand Company, died at Westfield, N. J., on January 31. 
Mr. Sergeant contributed largely to the development of the pneu- 
matic drill, and is identified with street railway interests as the 
inventor of the ticket-canceling boxes established on most of the 
elevated railway stations throughout the country. 


ELECTRICAL SECURITIES. 

While every full day last week witnessed a stock transaction 
business in New York city in excess of a million shares, the effect 
was in the main a continuance of selling and a further decline in 
prices all along the line. The result has been, of course, unsatis- 
factory to many concerned, but as a weak point has been thus 
eliminated, the stability of the market has been enhanced, and a 
condition brought about where there is a possibility of healthy 
growth, instead of that which prevailed for so long a time last 
year—infiated values and false conceptions of opportunities hav- 
ing been the rule. That there is little apprehension felt by the 
larger interests is shown in the cheerfulness and faith with which 
new securities are being offered, the issue of $40,000,000 in bonds 
by the American Telephone and Telegraph Company, being a note- 
worthy feature last week. The reports from industrial centres 
indicate, also, that the present prosperity of. the manufacturers is 
being well maintained, with the outlook bright for a busy and 
profitable spring and summer campaign. 
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ELECTRICAL SECUBITIES FOR THE WEEK ENDING FEBRUARY 2. 


New York: Closing. 
Allis-Chalmers cOMmMOM.............cecceces 14% 
Allis-Chalmers preferred..............cce008 37% 
Brooklyn Rapid Transit........sssssesas.s.. 72 
Consolidated Gäa8.....esssssossssossssesesos 13314 
General ElectriC.....ssesusonsssesssssssoooo 158 
Interborough-Metropolitan common.......... 35 
Interborough-Metropolitan preferred......... 72 
Kings County Electric. ........... ccc ce eee ee 140 
Mackay Companies (Postal Telegraph and 

Cables) cOMMON............ ccc cece eee 71% 
Mackay Companies (Postal Telegraph and 

Cables) preferred... ....... cece ccc eens 6914 
Manhattan Elevated............cccccccccces 142% 
Metropolitan Street Railway..............6. 104% 
New York & New Jersey Telephone.......... 112 
Western UNION 64 ese 525 Ge dee eee ce een tees 8214 
Westinghouse Manufacturing Company...... 150 


The earnings of the General Electric Company for the fiscal year 
ending January 31, 1907, it is stated, will run close to $10,800,000, 
thus establishing a new high record. The company is beginning to 
receive benefits resulting from the higher prices for its products. 
This, together with the fact that it has purchased no copper as yet 
above twenty cents a pound, has materially strengthened the com- 
pany’s position from the standpoint of income. Earnings of $10,- 
800,000 mean nearly twenty per cent on the stock for the current 
fiscal year. 


Boston: Closing. 
American Telephone and Telegraph.......... 129 
Edison Electric llluminating................ 225 
Massachusetts Electric... ...... 0... cece eee ee 69 
New England Telephone................0008 120 
Western Telephone and Telegraph preferred.. 77 


The Massachusetts Electric companies report for the quarter 
ended December 31 last: gross earnings, $1,714,619; operating ex- 
penses, $1,228,807; net earnings, $485,812; charges and taxes, $410,- 
291, leaving a surplus of $75,520, as compared with a surplus of 
$86,298 for the corresponding period of the previous year. 

Subscription listg for $40,000,000 American Telephone and Tele- 
graph Company’s convertible four per cent gold bonds, due March 
1, 1936, were opened on February 5 at 10 a. M., at the offices of 
J. P. Morgan & Company and Kuhn, Loeb & Company, of New York, 
and Kidder, Peabody & Company, of Boston. A simultaneous issue 
of the bonds was made by Baring Bros. & Company, Limited, and 
J. P. Morgan & Company, in London, and Hope & Company in Am- 
sterdam. These bonds are part of an issue of $150,000,000, all or 
part of which are redeemable at the option of the company at 105 
and accrued interest on or before March 1, 1914, upon twelve weeks’ 
notice. Interest js payable March 1 and September 1 in New York 
bonds for $10, par value, of stock. 


Philadelphia: Closing. 
Electric Company of America............... 10%, 
Electric Storage Battery common............ 63 
Electric Storage Battery preferred........... 63 
Philadelphia Electric. ......... 0.0 e eee ee ee 7% 
Philadelphia Rapid Transit................. 20% 
United Gas Improvement................... 91 "by 


The annual meeting of the stockholders of the Electric Company 
of America will be held April 23. Following this meeting a special 
meeting will be held at 1 P. M. for the purpose of authorizing a de- 
crease in the capital stock of the company, to carry out the agree- 
ment to exchange Electric Company of America stock for bonds of 
the American Gas and Electric Company on the basis of $14 in 
bonds for 10, par value, of stock. 


Chicago: Closing. 
Chicago Telephone............... cc ccc ccees 116 
Chicago Edison Light................... 000 141 
Metropolitan Elevated preferred............. 70 
National Carbon common..............-000% 81 
National Carbon preferred..............c00-% 116 


Union Traction common...............0000% 
The Metropolitan Elevated, to January, carried 150,165 pas- 
sengers daily, an increase of 20,445 per day or 15 per cent. 
The Chicago & Oak Park Elevated daily average of passengers 
carried during January, including transfers, was 48,494, an increase 
of 573. 
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INDUSTRIAL ITEMS. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is sending 
out some attractive advertising literature calling attention to its 
specialties. The company’s literature will be sent to any one in- 
terested upon request. 


MACHADO & ROLLER, 203 Broadway, New York city, an- 
. nounces some new literature descriptive of the Hartmann & Braun 
resonance apparatus for the precision measurement of frequency, 
speed, etc. This bulletin has been carefully prepared, and in addi- 
tion to the descriptive matter a number of illustrations are given. 
The bulletin will be sent to any one interested upon request. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, has ready for distribution a handsome catalogue 
entitled, “A Light Suggestion.” This calls attention to the several 
types of incandescent lamps manufactured by the company, and, 
in addition to the suggestions concerning prices and methods of 
packing, the booklet is supplemented by considerable data devoted 
to the characteristics of each type of lamp. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., has pub- 
lished an elaborate catalogue entitled “Just a Few Condulet Sug- 
gestions.” This gives a number of very valuable suggestions with 
regard to wiring and the use of the different types of condulets 
manufactured by the Crouse-Hinds Company. It would seem that 
all the possible uses of the condulet were illustrated in this cata- 
logue, but the company states that there are innumerable other 
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ways in which these devices may be used. This catalogue will be 
sent to any one interested upon request. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has placed on the market a new device designated as 
the “Wizard” attachment plug. This device renders rotating and 
twisting of the cord for either insertion or removal unnecessary. 
A sharp thrust with a slight rotation to the left allows the corru- 
gations to match the threads in the socket shell. A slight rotation 
to the right insures contact. The plug is disengaged and detached 
with the pressure of three finger tips. There is no rotation—the 
parts merely compressed and the plug withdrawn. 


W. S. BARSTOW & COMPANY, New York city, in order to meet 
the demands of its extending business, has recently enlarged its 
power department. Perry West is at the head of this department. 
Mr. West graduated from the State College of Kentucky, Lexing- 
ton, with the degree of M. E., and has been associated in responsi- 
ble positions with a number of large undertakings. Associated 
with Mr. West is Carl F. Schreiber, a graduate in M. E. of Columbia 
University. Another addition to the staff is Rulof Klein, who is a 
graduate of the Delft Technical University, Holland, and who has 
been particularly active in gas engineering. A commercial depart- 
ment has also been established, and has been placed in charge of 
G. H. Noble. Mr. Noble for the past six years was a salesman in 
the New York office of the Stanley-G. I. Electric Manufacturing 
Company. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Hach Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY.* Secretary, S. S. 
Sadtler, 39 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 95 Liberty street, New York city. Meet- 
ings, fourth Friday of each month. 


AMERICAN MATHEMATICAL SOCIETY. 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. - 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York 
city. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York 
city. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 

ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meeting held in Boston on third 
Wednesday in March. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION, Secretary, T. S. Young, 
Toronto, Canada. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
retary, E. W. Poole, Bridgeport, Ct. 


Secretary, F. N. Cole, 


Sec- 


e ELECTRICAL CONTRACTORS’ 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 


N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary. 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson. 80 Wall street, New York city.. Board of directors 
meets second Friday of each month. | l 

EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. B. 
Chubbuck, La Salle, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 
INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 

of each month. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State College, Ames, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


February 9, 1907 


IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 33 West Thirty-ninth 
street, New York city. . 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
U. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 

Currie, Akron, Ohio. 


Secretary, C. C. Deering. 


Secretary, 


Secretary, 
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OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


“PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 


Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. oo ; 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 14, 
1907. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
` retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, 111. 


: DATES AHEAD. 


Underwriters’ National Electric Association. Annual meeting 
Electrical Committee, New York city, March 27-28. 


Norfolk, Va., April 26 to 


Sec- 


Jamestown Ter-Centennial Exposition. 
November 30. 

Railway Telegraph Superintendents’ Association. Annual meet- 
ing, Atlantic City, N. J., June 19-20. 


Record of Electrical Patents. 


Week of January 29. 


842,163. COMMUTATION OF CURRENTS IN ARMATURES OF 
DYNAMOS. Engelbert Arnold, Karlsruhe, Germany, and Jens 
L. la Cour, Edinburgh, Scotland. A number of parallel arma- 
ture sections are connected by resistances. 


842,178. TELEPHONE TRUNKING SYSTEM. William W. Dean. 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. The trunking connections are controlled 
by a series of relays. 


842,168.—COMMUTATION OF CURRENTS IN ARMATURES OF DyNAMOB. 


842200. MAGNETO. Herman Hess, Indianapolis, Ind. The mag- 
netic parts are held in a non-magnetic body. 


842222. CATENARY SUSPENSION FOR TROLLEY WIRES. 
George A. Mead, Mansfield, Ohio. Insulators, supported on an 
angular braced bracket, carry the messenger wire. 


842.241. MECHANICAL EAR FOR TROLLEY WIRES. Thomas 
E. R. Phillips, London, England. Two clamps are pivoted from 
the ends of a pivoted suspension bar. 


842,254. PROCESS FOR THE ELECTROLYTIC REFINING OF 
METALS. Alfred Schwarz, New York, N. Y. The concentrates 
are compressed into cake, placed in insoluble frames and 
electrolyzed. 


842,256. ELECTROLYTIC CELL. George O. Seward and Franz 
von Kiigelgen, Holcombs Rock, Va. A diaphragm of solid elec- 
trolyte is maintained by water-cooled rings. 


842,268. DOGGING MECHANISM FOR TIME AND OTHER 
LOCKS. Warren H. Taylor, Stamford, Ct., assignor to the Yale 
& Towne Manufacturing Company, Stamford, Ct. The dog is 
moved by a pair of solenoids. 


842,269. DOGGING MECHANISM FOR TIME LOCKS. Warren H. 
Taylor, Stamford, Ct., assignor to the Yale & Towne Manufac- 
turing Company, Stamford, Ct. An electromagnet throws the 
dog. 

842,273. PROCESS OF REDUCING COMPOUNDS. Frank J. Tone. 
Niagara Falls, N. Y. The compounds of silicon are mixed with 
a reducing agent and a flux and heated in a resistance furnace. 


842.285. BLOCK-SIGNALING SYSTEM FOR RAILWAYS. Adoni- 
ram J. Wilson, Westfield, N. J., assignor to the Hall Signal 
Company. The signals are actuated by the train bridging the 
rails. 

842,294. SAFETY STOP FOR ELEVATORS. Herbert Y. Baldwin, 
Seymour, Ct. The brake is applied by a weight released by 
an electromagnet. 

842,306. TELEPHONE SYSTEM. Francis W. Dunbar, Chicago, 11l.. 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A relay, having two differentially wound coils, is connected 
in the line circuit. 
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842,315. SINGLE-TRACK SIGNALING SYSTEM. Robert J. 
Hewett, Westfield, N. J., assignor to the Hall Signal Company. 
Two signals are provided, one normally held at danger and 
the other at safety. 

842,339. APPARATUS FOR ELECTRICALLY INDICATING 
WEIGHT. Charles Russo, London, England, assignor to Mar- 
coni’s Wireless Telegraph Company, Limited, London, England. 
The relative motion of two solenoids on the weighing device 
actuates.an indicating instrument by means of the alternating 
current generated. 

Yi, À 
M § 
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IN 
842,256.—ELEOTROLYTIC CELL. 
842,342. ELECTRIC CONTROLLER. Harry Sawyer, Muskegon, 


Mich. The controller is enclosed in a case. 


842,358. WIRELESS BALANCE FOR ELECTRIC GENERATORS. 
Robert C. Taylor and Edward Taylor, Brooklyn, N. Y., assign- 
ors to Westinghouse Air-Brake Company, Pittsburg, Pa. The 
pump motors are controlled by the difference in air pressure in 
reservoirs and train pipe. 


842 366. ELECTRIC BLOCK-SIGNALING SYSTEM. Adoniram J. 
Wilson, Westfield, N. J., assignor to the Hall Signal Company. 
The approach of a car throws the signal to safety when the 
track is clear. 


842,867. ELECTRIC BLOCK AND BLOCK-SECTION SIGNALING 


SYSTEM. Adoniram J. Wilson, Westfield, N. J., assignor to. 


the Hall Signal Company. A differential electromagnetic device 
. enables the signals to be relayed from one section to another. 


842,377. SIGNALING APPARATUS. George F. Atwood, East 
Orange, N. J., assignor to Western Electric Company, Chicago, 
Ill. A portable telephone signaling set. 


842,889. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor, 
by mesne assignments, to Decker Electrical Manufacturing 
Company, Wilmington, Del. Conduits connect the various com- 
partments of the battery jar together. 


842,410. TELEPHONE SWITCHBOARD. Martin V. Mehren, 
Genoa, Ill., assignor to Eureka Electric Company, Chicago, Ill. 
A combined jack and annunciator. 


842,413. ELECTROMAGNETIC POWER GENERATOR. Reinhold 
A. Miller, Indianapolis, Ind. Several armatures are moved 
successively across the poles of a magnet. 


848,358.— WIRELESS BALANCE FOR ELECTRIC GENERATORS. 


$42,482. ELECTRIC SIGNAL FOR RAILWAYS. Horatio Smelser, 
Ashton, Neb. The signals are operated by electric motors. 


842,514. FURNACE-CHARGING APPARATUS. George Baehr, 
McKeesport, Pa., assignor to National Tube Company, Pitts- 
burg, Pa. A reciprocating mechanism driven by a reversible 
motor. i 


842,515. ELECTRIC MOTOR SYSTEM. George Baehr, McKeesport, 
Pa., assignor to National Tube Company, Pittsburg, Pa. A con- 
troller for a reversible series motor. 
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842,545. ELECTRICAL CONNECTION FOR RAILWAY RAILS. 
Eugene Hayward, Clayton, Mich., assignor of one-third to John 
T. Lueder and one-third to John B. Morris, Chicago, Ill. A 
bond placed in apertures cut in the end of the rail. 


842,571. INSULATION FOR COMMUTATORS. Max Meirowsky, 
Cologne-Ehrenfeld, Germany. The insulating laminæ are formed 
of calcined mica. 


842,574. ELECTRIC DANGER SIGNAL. Alexander McCahon, 
St. Joseph, Mo. A number of circuits supported on a bracket 
attached to the rail provide means for actuating the signals on 
the car. 


842,616. BATTERY JAR OR CELL. Joseph Y. Bradbury, Somer- 
ville, Mass. A jar of fragile non-metallic material, protected 
by a jacket of fibre. 


842,624. COMMUTATOR. Allen F. Carver and James N. Stout, 
New York, N. Y., assignors to American Inventions Company, 
New York, N. Y. Plungers fitted to the yielding contact-pieces 
are reciprocated by a cam. 


842,627. STARTING MEANS FOR INTERNAL-COMBUSTION EN- 
GINES. Clyde J. Coleman, Rockaway, N. J., assignor to Conrad 
Hubert, New York, N. Y. Starting is effected by means of a 
small motor and a battery. 


842,673. ELECTRICAL APPARATUS FOR SETTING THE POINTS 
AND SIGNALS ON RAILWAYS. Lorenz Kottmair and Riidolf 
Zwack, Munich, Germany. The switch-actuating mechanism 
is controlled electrically. 


21 PRAD N 


842,515.—ELECTRIC MOTOR System. 


842,730. METHOD OF MAKING ELECTRICALLY CONDUCTING 
BODIES FOR USE AS CONTACTS. Hermann Viertel, Char- 
lottenburg, and Georg Egly, Lichtenberg, near Berlin, Germany, 
assignors to Gebriider Siemens & Compagnie, Charlottenburg, 
near Berlin, Germany. Metallic powders and carbon are mixed, 
pressed together and heated until alloying takes place. 


842,738. FUSE MOUNT. Charles E. White, Chicago, Ill., assignor 
to Frank B. Cook, Chicago, Ill. Spring clips for holding a 
tubular fuse. 


842,740. TROLLEY. Pearl J. Wires, Osborn, Ohio. 
trolley. 


842,771. BATTERY BINDING-POST ATTACHMENT. George H. 
Cove, Roxbury, Mass., assignor of one-half to Frank R. Kimball, 
Boston, Mass. A spring-clip binding-post. 


842,772. PARTY-LIND TELEPHONE SYSTEM. William W. Dean, 
Elyria, Ohio, assignor to the Dean Electric Company, Elyria, 
Ohio. A harmonic calling system. 


842,778. TELEPHONE EXCHANGE SYSTEM. Benjamin O. Fox, 
Milwaukee, Wis., assignor of one-half to Michael S. Sheridan, 
Milwaukee, Wis. The desired connection is made by a pawl and 
rachet actuated electrically. 


842,801. ‘STORAGH-BATTERY PLATE. William Morrison, 
Chicago, Ill., assignor, by mesne assignments, to Exmoor Stor- 
‘age Battery Company, Chicago, Ill. A grid consisting of a phos- 
phorous alloy containing lead and antimony. 


842,822. TELEPHONE SYSTEM. Herschel R. Turner, Hoxie, Kan. 
A party-line system and means for selective connections. 


842,829. PROCESS OF MAKING COMMUTATORS. Thomas Dun- 
can, La Fayette, Ind., assignor to Duncan Electric Manufactur- 
ing Company, La Fayette, Ind. The segments are formed by de- 
positing a precious metal on a base metal. 


842,843. SAFETY ELECTRIC SWITCH. Arthur H. Williamson, 
Lachine, Quebec, Canada. An enclosed switch. 
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MAGNETIC LEAKAGE. 


In the design of dynamos and motors the factor which prob- 
ably is under least control is the magnetic leakage. Air, although 
it is a poor conductor for magnetism, is not a magnetic insu- 
lator, and for this reason all magnetic circuits are surrounded 
by a leaky medium. The result is that it is impossible to con- 
fine the magnetic flux strictly to the path intended for it. 
Part of it will stray aside and allowance must be made for this 
straying or leakage. The amount of leakage is usually indicated 
by the so-called leakage factor or coefficient, which is expressed 
generally as the ratio of the total flux produced by the exciting 
coils to that usefully utilized in the armature. These leakage 
factors vary not only with the type of the design, but with the 
size of the machine and with the conditions under which it is 
operated. While it is possible to predetermine more or less 
approximately the leakage factor of any design, this involves 
troublesome calculations. The most reliable data we have upon 
the subject are those obtained from actual measurements. 

The study of this leakage factor is important, but usually 
such investigations are limited rather to the effects of the leakage 
than to the conditions which bring it about and the ways in 
which it takes place. There have been exceptions to this, as 
various plans have been tried for studying the problem thor- 
oughly, but they have generally been based upon some analogy, 
such as electrical conduction or the flow of liquids, because the 
investigation of the magnetic phenomenon itself is trouble- 
some. The general conditions which should be brought about, 
as well as those to be avoided, are pretty well understood now, 
but there is still room for a good deal of interesting and valuable 
research. It mav be noted that this magnetic leakage causes 
more trouble in the design of alternating-current machinery than 
in direct, because in the latter case it, in general, merely calls 
for a somewhat larger magnetizing element or involves more 
loss of energy in the exciting circuit than would be the case if 
did not take 


chinery leakage not only has these effects, but, by setting up 


leakage place. In alternating-current ma- 
inductance, seriously affects the voltage regulation of generators 
It is to avoid this 


leakage that the air-gaps of induction motors are made shorter 


and the power-factor or speed of motors. 


than is desirable mechanically. 

On another page of this issue is an interesting discussion 
of magnetic leakage by William Cramp. This paper first takes 
up the subject of direct-current machinery and then passes to 
alternating. It is shown in it that frequently, by rearranging 
the field coil, particularly by bringing it closer down to the 


armature, the leakage factor mayobepreduced. ) (This reduction 
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enables the machine to be made lighter and more efficient. In 
general, the closer the field coil can be placed to the armature, 
the less opportunity there is for the flux set up to bend around 
the coil and reenter the pole or the yoke without passing through 
the armature; therefore, such disposition of the field coils tends 
to force the flux into the armature and thus reduces leakage. 
It follows from this that if the field coil were on the arma- 
ture itself there would be no leakage, since all the flux set 
up by the exciting coil would then pass through the armature. 
Such an arrangement may be secured in several ways; the 
armature winding may itself be used as the exciting winding as 
well as the winding from which the electromotive force is in- 
duced. It has been known ever since the effect of the armature 
current upon the magnetic field has been studied that this may 
be made either to assist or oppose the flux by shifting the brushes 
forward or backward from the neutral position. In ordinary 
designs this is an inefficient method of assisting magnetization, 
because the magnctomotive force in all cases is proportional to 
the product of the current and the number of turns of con- 
ductor; while the loss of energy is proportional to the square 
of the current and to the number of turns. It is therefore more 
economical to employ a small current and a large number of 
turns for exciting the field. In the armature, on the other 
hand, it is desirable to keep the number of turns of conductor 
down to a minimum. This difficulty could be overcome by 
placing two windings upon the armature, one intended to act 
as the armature winding proper and the other as the exciting 


winding. Both, of course, would need commutators. A machine 


of this kind has been tested by Mr. Cramp, who has found that, 
as was to be expected, the leakage coefficient was considerably 
reduced, although it was not brought down to unity. It is 
interesting to note here that this outcome of a study of leakage 
in direc{-current machines is practically the same as has resulted 
from a similar endeavor to improve alternating-current machines ; 
in fact, certain of the self-exciting generators and compensated 
commutator motors now being made depend upon a similar 
arrangement to improve the power-factor and to secure com- 
pensation for armature reactions. This is a good illustration of 
the fact that the general principles of alternating-current and 
direct-current machinery are the same, and that the only dif- 
ferences are in details. The magnetic and electric effects are the 
same in kind, though differing in degree. 


ALLOYS. 

One of the most interesting fields now being investigated 
both by engineers and men of science is that embracing the 
effects of one metal upon another when they are mixed in the 
form known as an alloy. In fact, one of the most striking dis- 
-coveries of the last year or so was that of the so-called magnetic 
alloys, alloys of manganese, copper and aluminum, but con- 
taining no metal of the so-called magnetic group. 
tions of various alloys of this kind showed that certain of them 


Investiga- 


possess excellent magnetic properties, although they do not in 
any case come up to the best magnetic iron. These alloys have 


had a marked effect upon our ideas of magnetism. Previously 
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it was supposed to be an atomic property, a property belonging 
to the atoms of certain elements, to a greater or less degree, 
although its outward effects could be made more or less evident 
or masked by the physical conditions of the metal. Now the 
most promising view is that magnetism is a molecular or molar 
property, a property of groups of atoms or groups of molecules, 
rather than of atoms alone. Apparently only in this way can 
the magnetic properties of alloys of non-magnetic elements be 
explained. 

Another important phase of the study of alloys is that of 
their mechanical properties. A small addition of one metal to 
another affects in a remarkable degree the properties of the 
resulting alloy. In general it lowers the fusing point, it affects 
the hardness and ductility of the alloy and it frequently increases 
the tensile strength. There are two types of alloys particularly 
interesting to clectrical engineers. These are copper to which 
a small percentage of aluminum has been added, and aluminum 
containing a small percentage of copper. 

The alloys committee of the Institution of Mechanical Engi- 
neers, of Great Britain, has been doing a lot of work upon this - 
subject generally, and submitted during the past month its 
eighth report, which discusses the properties of these two alloys. 
The report deals largely with the mechanical effects, such as 


those produced on the ductility, tensile strength, hardness, etc., 


but it contains some results of interest to the electrical engineer. 
Excepting a few special cases, such as third-rail electric rail- 
ways, copper and aluminum are the two materials used as elec- 
trical conductors. At the present prices of the materials neither 
one seems to have an overwhelming advantage over the other. 
Copper is heavy, but is a better conductor. For a given con- 
ductivity of line, in some cases the smaller diameter of the 
copper is advantageous; in others the larger diameter of alu- 
minum conductors is better. Special conditions generally decide 
which metal will be employed, though, of course, a sudden change 
in price might change completely the situation. 

The alloys the committee investigated included those of copper 
containing eleven per cent and less of aluminum. It was found 
that these fall into two classes: those containing up to eight per 
cent of aluminum and those containing from eight to eleven per 
cent. The first class gives metals of low yielding point, moderate 
ultimate stress, but of good ductility. The introduction of 
more aluminum increases the strength of the alloy, but hardly 
affects the ductility. 
mate strength, with good ductility. One of these, the alloy 
containing ten per cent of aluminum, has characteristics almost 
exactly identical with those of a steel having the same ultimate 
strength. It was found that the second class of alloys gave as 
good results when cast as when rolled, a point of much practical 
advantage. These alloys are practically uncorroded by sea water, 
although they are affected to some extent by fresh water. 

The alloys of aluminum containing a small percentage of 


The second class of alloys has good ulti- 


copper also showed interesting properties. The specific gravity 
of chilled castings is the same as that of rolled bars. It rises 
regularly with the percentage of copper added. Quick or slow 


cooling does not affect them, but, small chilled castings(appear 
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to possess superior mechanical qualities to castings made in sand. 
To get the full value of the inherent properties of these alloys a 
considerable amount of mechanical work, such as rolling and 
drawing, should be performed upon them. They draw well if 
the amount of copper does not exceed four per cent; they roll 
well if it does not exceed eight per cent. Nothing is gained 
by adding more than four per cent of copper to the aluminum. 
The percentage of copper affects adversely the ductility, al- 
though it causes a rise of tenacity up to four per cent; bevond 
this there is but little effect. Corrosion tests showed that these 
allovs behaved inversely as the rich copper alloys. Those which 
are strongly corroded by sea water were uncorroded by fresh 
water. It follows from this that pure aluminum is better for 
cooking utensils than any alloy. 

The electrical conductivities, unfortunately, were not deter- 
mined for all of the alloys. One, however, consisting of copper 
containing one-tenth per cent of aluminum, was measured be- 
cause this has valuable mechanical properties. It was found, 
however, that the conductivity was only 76.5 referred to pure 
copper as 100. 

These investigations have not resulted as yet in any direct 
benefit to electrical industries, but it is not impossible that 
further research may bring valuable results. The electrical engi- 
neer is looking for light, strong materials to serve as conductors 
of magnetism and electricity. A magnetic conductor must have 
good magnetic, but poor electrical, properties; the electrical 
conductor should be the other way—a good conductor for elec- 
tricity, but a poor one for magnetism. To-day, in order to 
secure the best magnetic structure, laminated sheets of soft 
iron or steel are used. These are good magnetic conductors, 
but, on account of the way in which they are built up, become 
poor electric conductors. Large eddy-current losses are thereby 
avoided. If we could discover an alloy containing iron or not 
which was an excellent magnetic conductor, but a bad electrical 
conductor, we might be able to do away with this expensive 
method of building up a more or less solid mass out of thin 
sheets. On the other hand, in lines for conducting electrical 
currents we wish a good electrical path, but a poor magnetic 
one. We wish to lose as little energy as possible due to the flow 
of electric current along the wire, but we wish to oppose much 
resistance to the creating of a magnetic field surrounding it. 
In other words, we wish to keep the inductance of the line down 
to the lowest point possible, as we thereby decrease the cost of 
construction by making a smaller conductor permissible and 
reduce the line losses and improve the power-factor, and hence 
the regulation of the line and of the station. 

A necessary property of materials used for line construction 
is that they shall be strong mechanically as well as good con- 
ductors, and although a slight addition of copper to aluminum 
may not improve its electrical conductivity, it may so increase 
the strength of the conductor as to make it allowable to lengthen 
the distance between supports and in this way bring about an 
important saving in line construction. Fortunately, copper, 


which is the best conductor available, may be given excellent 
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mechanical properties by proper treatment. Although the work 
which has been done so far in the study of alloys has not resulted 
in any modification of our methods of constructing dynamos, 
motors or transmission lines, it seems not improbable that further 
work may do so. There are plenty of opportunities for decreas- 
ing the weight and the cost of construction of electrical ma- 


chinery and apparatus. 


ELECTRIC AUTOMOBILES IN WINTER. 

The recent heavy snowstorm which visited the eastern states 
put a severe strain on all systems of traffic. The electric railways 
were not alone in feeling the effects of the ten to fifteen inches 
of snow. The schedules on the steam railroads were badly upset, 
and although in some districts the trolley roads were completely 
tied up for a time, in others they made a better showing than 
the competing steain lines. | 

In the cities the electric lines, of course, felt some effects 
of the unusual conditions, but the most serious interference with 
Ten inches of 
snow makes hard pulling for a heavy truck, so that blockades are 


traffic was that felt by horse-drawn vehicles. 


frequent on busy streets. Moreover, on those streets where smooth 
wooden or asphalt pavements have been laid, as is true of many 
streets in New York city, when the snow was cleared away the 
slippery film of snowy ice formed made it difficult for the horses 
to get any hold. For this reason probably more trouble was 
experienced in such places, even though the pulling was easy, 
than it was where the snow still remained. 

These conditions brought out very clearly the superiority of 
mechanically propelled vehicles for city purposes. The large 
electric and gasolene trucks, as well as the pleasure vehicles, 
seem to have no difficulty in getting around. On the cleared 
streets running was easy, and even where the deep snow remained 
they went through apparently without much additional effort. 
It frequently happened that a vehicle of this kind was able to 
clear a block, due to a stalled horse-drawn truck. In this way 
the electrically driven vehicles did particularly good work, as 
might have been expected from the peculiarities of these vehicles. 
The electrically driven truck is under better control than any 
other type of vehicle. It can start slowly and graduate ite accel- 
eration as desired, and the turning effort is greatest at the start. 
The machines are thus able to meet most successfully the strains 
due to heavy snow, and it was reported by one of the largest 
garages that they showed no effects of. the increased strain, 
except a somewhat increased rate of battery discharge. The large 
vehicles could not travel as far as under more favorable condi- 
The lighter vehicles, 
with a little additional charging in the middle of the day, were 


tions, but they suffered in no other way. 


able to cover nearly as much ground as usual. 

As mentioned above, the greatest delay to trafic was caused 
by the horses. These poor animals suffered not only from the 
Had 
it not been for them the delays to city traffic would have been 
It is to be hoped that before long the large cities, 


excessive strain of hauling, but from frequent bad falls. 


much less. 
at least, will be relieved of much of the delay and annoyance 
which the horse causes. 
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Tantalum Ores. 

The discovery of tantalum ores in West 
Australia is a matter of much importance. 
The Times Financial and Commercial 
Supplement prints an interesting state- 
ment from a correspondent at Kalgurli, 
West Australia, dealing with the financial 
aspect of the question. Tantalum was 
first discovered in this state in 1894, when 
the rare mineral stibio-tantalite (tantalate 
and niobate of antimony) was identified 
in the tin washes of the Greenbushes tin 
field, near Bunbury. In 1900 tantalite 
(tantalate of iron) was discovered in the 
concentrates at the same place, and shortly 
afterwards large deposits of manganotan- 
talite (niobate and tantalate of manganese) 
were found on the Wodgina tin field. Wod- 
gina is situated on the Pilbara gold field, 
about 160 miles inland from Port Head- 
land. The introduction of the Siemens 
and Halske tantalum light furnished a 
market for the mineral, and in 1905 over 
seventy tons, valued at £8,925, were ex- 
ported. This ore contains from sixty- 
eight to seventy per cent of metallic tan- 
talum. The market fell away toward the 
end of the year, and at present there is 
no official market obtainable for tantalum 
ores. Although it is popularly supposed 
that the only use to which tantalum has 
been placed is in the manufacture of fila- 
ments for electric lights, this is by no 
means the case, for tantalum possesses 
properties which render it an important 
factor in steel alloys. Tantalum is a hard 
gray metal, somewhat heavier than iron, 
and is markedly ductile. At the same 
time, when hammered it becomes harder 
than the hardest steel, and has even 
been suggested as a substitute for dia- 
monds in diamond drilling. Only a very 
small percentage of tantalum is required 
in these alloys. The correspondent be- 
lieves that Krupps are experimenting 
largely in this matter, and that they, or 
some other German firm, are making every 
effort to “corner” the Wodgina fields. He 
adds: “The present strangulation of the 
market is a means to that end. The tan- 
talum mines are few in number, and the 
control of fully seventy per cent of the 
ore in sight is vested in one company. 
There is no doubt that this control could 
be transferred to German hands to-mor- 


row. It is simply a question of price. 
The presence of niobium in the mangano- 
tantalite is no longer a prohibitive factor, 
as recent research has shown that the 
niobium may be completely separated. As 
yet the lode has not been proved in depth, 
as the surface deposits have more than 
sufficed for all present requirements.”— 
Electrical Engineer, London, England, 
January 11. 


ELECTRICAL REVIEW 


The Mechanical Plant in the 
North River Insurance Com- 
pany’s Building, New York 
City. 

Among the recent installations in office 
buildings in New York city one of the 
most interesting is that installed for the 
North River Insurance Company at 95 
William street. This is in the heart of the 
business district of down-town New York, 
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tire mechanical equipment is on one level 
and occupies the basement of the building. 

The boiler plant consists of three 125- 
horse-power Worthington boilers working 
at 115 pounds pressure per square inch. 
Coal is taken from the street into a bunker 
which has a capacity of about forty tons. 
The ashes are shoveled from in front of 
the boilers to an ash pit, and lifted to the 
street on an ash hoist. Steam is taken 
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and owing to the very limited space at 
his command, the consulting engineer, Ed- 
ward R. Knowles, of New York city, had 
to work out a very pretty problem in sup- 
plying for a high, narrow building the 
proper amount of power with a very small 
amount of floor space. 

The accompanying illustrations will 
give some idea of the way in which the 
power demands have been met. The en- 


directly from the boilers to an eight-inch 
header running from the boiler room 
directly to the engine room, which is ad- 
jacent. From the eight-inch header loops 
are taken off to two Ball '& Wood engines 
direct-connected to seventy-five-kilowatt 
C & C generators. Between each loop and 
the steam chest of the engine there is in- 
terposed a vertical separator. For the 
various pumps and auxiliary machines a 
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four-inch pipe is also taken off from the 
eight-inch header. 

The exhaust steam from the engines and 
from all the pumps goes to a common ex- 
haust, and is, in turn, passed through a 
Webster “Star” vacuum heater, built by 
Warren, Webster & Camp, of Camden, 
N. J. All piping is lagged with eighty- 


five per cent magnesia, the lagging being | 


covered with a canvas jacket sewed on 
from end to end. 
The pumping equipment includes a 
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and feeding to the oil fountains located on 
the head of the engine by gravity. After 
the oil passes through the engines it is 
forced back by means of a small pump at- 
tached to the engine to the common oil 
reservoir. This reservoir holds nine gal- 
lons of oil and is connected by a regulat- 
ing feeder to each engine. 

The switchboard is of black marble, 
about six feet by nine feet, made up of 
four panels supported on four fluted col- 
umns, and was installed by the F. A. 
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while there is any fault existing. The 
switchboard connections on the back of the 
board are made by means of heavy copper 
rods running to a slate platform at the 
top of the board. From this slate plat- 
form the connections are taken off in iron 
conduits and run to service boxes on each 
floor of the building. 

In addition to the building’s own plant, 
it is equipped so as to secure service from 
the New York Edison Company’s mains 
should any accident render necessary the 
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Deane duplex outside-packed fire pump 
with a capacity of 500 gallons per minute; 
two duplex Deane house pumps, and two 
Deane boiler-feed pumps. The two latter 
pumps are connected in with the house 
pumps, and the fire pump is connected 
in with the elevator service. There is also 
a small sump pump and blow-off tank to 
the sewer and two Knowles vacuum pumps 
for the heating system. | 
An interesting oiling system has been 
installed in connection with the engines, 
all the oil coming from a central reservoir 


LaRoche Company, of New York city. 
The switchboard equipment includes two 
generator panels and two distributing pan- 
els. Upon the board are the usual measur- 
ing instruments, supplemented by a 
double-reading voltmeter and a static volt- 
meter and ground detector. There is a 
pilot lamp for each distributing feeder 
and also for the generator circuits. Instead 
of ordinary knife-blade switches, each cir- 
cuit is controlled by automatic circuit- 
breakers. These breakers are so arranged 
that it is impossible to close the circuit 


shutting down of its own plant. The 
power bus and distributing bus, however, 
are kept separate, and by means of a large 
single-pole, double-throw laminated switch 
it is impossible to throw the Edison serv- 
ice on to the power bus. 

The mechanical equipment in the engine 
room is supplemented by a nine-inch West- 
inghouse air compressor supplying air to 
a pressure tank and to a service tank for 
blowing out the generators and for other 
cleaning purposes. 

The enginejroom is lighted with clusters 
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of incandescent lamps, the switchboard 
with hooded incandescents, and the boiler 
room with drop lights. 

The elevator equipment of the building 
includes two passenger elevators of the 
Standard Plunger Elevator Company’s 
make, and one sidewalk lift. The elevators 
are driven by one compound-duplex Laid- 
law-Dunn-Gordon elevator pump twelve 
inches by eighteen and one-half inches by 
ten and one-quarter inches. The elevator 
tank works at a pressure of 180 
pounds, and is so connected that it 
will run one elevator at a time or 
both together. The elevator tank dis- 
charges into a five-inch line running 
to the roof tank, the end of this line 
going to a small tank in the basement, the 
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Most of this is directly or indirectly con- 
trolled by the engineers connected with the 
various city or borough departments, and 
which number nearly 1,000, about one- 
half of which have organized themselves 
into a society—The Municipal Engineers 
of the City of New York. In his annual 
address on January 23 the president of 
this society, George W. Tillson, gave a 
brief review of the work done in the city 
during the previous year, from which the 
following data are taken. 

In subway work the Manhattan-Bronx 
subway has been extended and twenty-two 
miles are now in operation, carrying as 
high as 600,000 passengers a day. The 
North Brooklyn tube headings met Decem- 
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elevator plungers being equipped with a 
check valve and keeping such a pressure 
at the bottom of the plungers that it is im- 
possible for the elevators to experience any 
shock or cushioning effect in descending. 

In addition to supplying power and 
light for its own building, this plant also 
supplies current for the lighting and 
power and for operating the elevators in 
the Gibson Building situated nearby. 

ee 
A- Year’s Work in New York 
City. 

There is no question that the amount 
of work done in Greater New York during 
1906 far exceeded in cost that conducted 
on any other equal area in the world. Even 
the Panama canal is far outdistanced. 


ber 17, and the two tunnels are expected 
to be in operation in April. Surveys were 
made for 165 miles of new routes, to cost 
$300,000,000, and contracts have been au- 
thorized for two—the Lexington avenue 
route and the Seventh, Eighth and Jerome 
avenues route. A route to start from Pel- 
ham Bay Park and reach Coney Island 
via Brooklyn also is ready for contract. 

The dock department has built about 
1,000 feet of bulkhead wall, twenty new 
piers, a three-story steel and concrete mar- 
ket building, a bulkhead wall and marginal 
street about one mile long. The nine piers 
on the North river represent the highest 
type of pier building ever attempted in 
this country. Two ferry terminals have 
been completed and two started. 
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Abolishing grade crossings in Brooklyn 
has involved building 7,500 lineal feet of 
concrete retaining wall, besides fifteen 
bridge abutments and 16,000 cubic yards 
of other masonry and 850,000 cubic yards 
of earthwork. Improvements have been 
made in the transit facilities on the Brook- 
lyn and Williamsburg bridges, and con- 


' struction work has been prosecuted on the 


Manhattan and Blackwell’s Island bridges, 
13,500 tons of steel having been put in 
place on the latter. Seven other bridges 
have been wholly or partly completed. 

In connection with the water supply, the 
new Croton dam and west basin of the 
Jerome Park reservoir have. been’ com- 
pleted; considerable work has: been done 
on the Cross river dam, and'a.start made 
on the Croton Falls reservoir., There have 
been constructed ‘several driven-well sta- 
tions, a seventy-two-inch steel force main, 
thirty-six miles of distribution mains, 
1,100 hydrants, 1,500 gates and sixteen 
miles of high-pressure fire mains, the 
whole costing about $2,000,000. 

The board of water supply has located 
sites for three reservoirs and the aqueduct 
line of the proposed new supply, the former 
involving topographical surveys of 16,000 
acres, and land surveys of all included 
property for condemnation purposes; of 
the aqueduct, eighty-six miles long, about 


forty per cent has been located and fifteen 


per cent prepared for contract, this involv- 

ing 550 miles of surveys and twelve miles 

of subsurface borings.—A bstracted from 

the Municipal Journal and Engineer, New 

York, February 6. | 
——__<@.__ 

Electric Tramways in Japan. 


The first electric tramway built in 
Japan was a line eight miles in length 
opened in Kyoto in 1895. Since then, 
says the Mechanical Engineer (London), 
other cities have in succession constructed 


electric tramways as convenient means of 


communication for short distances, so that 
there are now eighteen electric tramway 
companies, with an aggregate capital of 
nearly four millions sterling, whose lines 
already opened total 130 miles, with eighty- 
two miles in addition under construction. 
Most of the companies, however, are still 
in the initiatory stage, and do not yet 
make a very profitable business of the un- 
dertaking. That the profits will be large, 
however, is clearly shown by the fact that 
the electric tramways of Tokio already 
pay annual dividends of not less than ten 
per cent, 
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ON THE SUBSTITUTION OF THE ELEC- 
TRIC MOTOR FOR THE STEAM 
LOCOMOTIVE. '—Iil. 


(Concluded.) 
BY LEWIS B. STILLWELL AND HENRY ST. 
CLAIR PUTNAM. 


The railroads of the United States in 
1905 used coal costing $156,429 ,245. For 
the purpose of estimating the cost of 
equivalent electric power the following 
data are necessary, of which those marked 
by an * are furnished by the report of the 
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*Freight train-mileage. 
*Freight car-mileage. 
* Revenue freight ton-miles, 
Average weiglit of freight trains: 
a. Weight of locomotives. 
b. Weight of cars. 
Average speed of freight trains. 
Average length of run. 
Non-revenue ton-mileage, 
switching, ete. 
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Interstate Commerce Commission, white 
the others involve certain assumptions: 
PASSENGER SERVICE. 
*Passenger train-miles. 
Passenger car-miles. 
* Passenger-miles. 
Average weight of passenger trains: 
a. Weight of locomotives. 
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1.—TRAIN CHARACTERISTICS, 


Referring to the several items in the 
foregoing lists not directly derived from 
the report of the Interstate Commerce 
Commission, the assumptions made are as 
follows : 

PASSENGER SERVICE. 

Passenger Car-Miles—These we have 

calculated from the stated train mileage 


TRAIN CHARACTERISTICS 
WEIGHT OF TRAIN, INCLUDING LOCOMOTIVE, 1300 TONS 
RATE OF ACCELERATION 0. 28 MILES PER HOUR PER GEC. 
RATE OF BRAKING 0.78 
COASTING , MAX. SPEED x 0. 8- SECONDS 
KW. AT POWER STATION INCLUDE SITRAIN AUXILIARIGS -9 Kw. PER 160 TONS 


LENGTH OF RUN. ULER 


Fic. 


b. Weight of cars, 
c. Weight per passenger. 
Average speed of passenger trains. 
Average length of run. 
*Mail and express train-mileaye. 
Average weight of mail and express 
trains. 
Non-revenue ton-mileage. 
1A paper presented at the 213th meeting of the 


American institute of Electrical Engineers, New York, 
January 25. Conden 


2, — TRAIN CHARACTERISTICS. 


and the assumption that the average num- 
ber of cars per train is 5.5. 

Average Weight of Passenger Trains— 
We assume, 

a. Weight of the average locomotive ex- 
clusive of tender equals sixty tons; this 
is the weight of the average passenger 
locomotive used by the Erie system. 

b. Average weight of ordinary passenger 
coaches without live load equals thirty 
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tons. This weight is somewhat in excess 
of the average weight of cars used by a 
number of railroads using rolling stock 
undoubtedly representative of the average 
in use throughout the country. To this 
we have added ten per cent in estimating 
train weight to cover additional weight 
of Pullman cars. 

Average number of cars in train: 
We assume five and a half cars per train 
which is approximately correct for a num- 
ber of the more important railroads and 
is probably slightly above rather than 
below the grand average. 

d. Weight per passenger: We have as- 
sumed an average weight of 140 pounds. 

Average Speed of Passenger Trains— 
Referring to Fig. 1, the curve expressing 
the variation in the amount of energy 
required for traction as dependent upon 
average length of run between stations, 
shows that the increase resulting from a 
decrease in length of run from twenty 
miles to ten miles is but ten per cent. 
If the average length of run be further 
decreased to five miles, the increase of 
energy for traction as compared with that 
required for a ten-mile run is approxi- 
mately eighteen per cent. 

Including energy required for heating 
and lighting the cars, it is not far from 
accurate to assume thirty-three watt-hours 
output at power-house per ton-mile in 
average passenger service. 

Average Length of Run—We have 
assumed, as stated, thirty-three watt-hours 
at power-house per ton-mile including 
light and heat. This corresponds to an 
average run of ten miles. 

Average Weight of Mail and Express 
Trains—We have assumed average weight 
of mail and express trains to be the same 
as that of the average passenger train, 

z., 180 tons without locomotive or live 
load. 

Non-Revenue Ton-Mileage—This is as- 
sumed at ten per cent to cover “double- 
headers” and switching. For the entire 
Erie system the actual figures approxi- 
mate seven per cent, and the assumption 
of ten per cent is slightly less favorable 
to electric traction than the facts would 
probably warrant. 

FREIGHT SERVICE. 

Average Weight of Freight Trains—Aa 
regards freight service, in estimating the 
average weight of trains we have assumed 
the following: 

a. Weight of locomotives equals seventy- 
nine tons. This is the actual average of 
the freight locomotives of the Erie sys- 
tem exclusive of tender. 

b. Weight of cars equals fifteen ton». 
This figure closely approximates) the aver- 
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age weight of all freight cars belonging 
- to the Erie Railroad Company. 

Average Speed of Freight Trains—The 
curves (Fig. 2) are based upon a gear 
ratio which produces on straight and level 
track a maximum speed of twenty-five 
miles an hour. 

Determination of the error involved by 
any mistake in our assumption of the 
average speed in freight service is facil- 


itated by Figs. 3 and 4, which show, for 


example, the following relations: 


| -_ 
. | Ba ! a 
EE j s È 
Hy w 0D © © 
-m © tri A 
FES sa 
a FE sos 
‘i PE on” 
= r=] 
= | ef Be 
| 3 < 
20 | 19 : 17 
25 23 18 
27 19 


Average Length © of Run—We have as- 
sumed that for all freight service the 
average length of run is fifteen miles. 
The actual average length of run may vary 
considerably from the distance assumed 
without causing material error in our 
calculation as shown in Fig. 2. 

Non-Revenue Ton-Mileage—We have 
added fifteen per cent to the total revenuc 
earning ton-mileage. 

Basing our calculations upon the fore- 
going statistical facts and the assumptions 
noted, we estimate that for the operation 
of the entire freight and passenger service 
of the United States as existing in 1905, 
the aggregate energy required at bus-bars 
of power-houses would approximate 12,- 
500,000,000 kilowatt-hours per annum. 

At 0.6 cent per kilowatt-hour the total 
cost of energy for traction, for the opera- 
tion of all auxiliaries, and for the supply 
of light and heat to passenger trains would 


closely approximate $76,000,000 per an-. 


num. This figure represents a saving of 
about $80,000,000 as compared with the 
coal used by steam locomotives in the year 
1905. 

Referring to the table, the average cost 
of this item for five years, viz., 11.292 per 
cent, would be reduced by electric trac- 
tion to 5.533 per cent. 

‘Item 23. “Water supply for locomo- 
tives.” This item is eliminated if elec- 
tricity be substituted for steam. | 

Item 24. “Oil, tallow and waste for 
locomotives.” This item should be con- 
siderably reduced. We assume that it 
will be reduced to 0.25 per cent. 
` Item 25. “Other supplies for locomo- 
tives.’ We make no change in this item. 
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Item 26. “Train service.” This item is 


- not changed. 


Item 27. “Train supplies and ex- 
penses.” This item among many others 
includes the following which will be 
changed by the substitution of electric 
motive power, viz., “Heating, lighting, 
cleaning and lubricating cars, including 
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approximate one per cent of operating 
expenses. 

Item 28. “Switchmen, flagmen and 
watchmen” will not be changed. 

Item 29. “Telegraph expenses.” In 
general it is not to be expected that the 
large amounts of power required for train 
operation can be transmitted electrically 
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the cost of supplying and pumping gas 
into cars.” 

In discussing Item 22, we have includ- 
ed in the estimate of electric power re- 
quired energy sufficient to light all cars 
three hours out of every twenty-four. We 
have also included energy sufficient to 
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under conditions which make it necessary 
to parallel telegraph lines by power cir- 
cuits without more or less interference 
with the telegraph and telephone service. 
Certain technical questions in regard to 
methods of preventing interference remain 
to be worked out. The erection of over- 
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heat all passenger trains by electricity 
an average of three months per annum. 
Both of these are important items. The 
cost of cleaning the cars should also be 
reduced by the elimination of smoke and 
cinders from the locomotives. All things 
considered we believe it is fair to assume 
that under electric operation this item will 


head circuits carrying power supply will 
involve generally more or less shifting of 
the location of the telegraph lines. This 
item of expense is taken care of in our 
estimate by inclusion of the cost of over- 
head construction, and is treated as a cap- 
ital account. 

Telegraph circuits being ) rearranged 
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with reference to the power circuits, or 
equipped with one or another of the de- 
vices which have been suggested as pre- 
ventive of difficulties resulting from in- 
ductive effects of the power circuits, it 
might be assumed, perhaps with safety, 
that Item 29 would not be changed, but 
we are inclined to the opinion that there 
will be a slight increase in the cost of 
this item even under the best plans here- 
tofore proposed, and we therefore increase 
it in our estimate to 0.2 per cent. 

Item 30. “Station service.” Examina- 
tion of the factors constituting this large 
item indicates no material change. 

Item 31. “Station supplies.” This item 
includes among many others the follow- 
ing, viz., “All expenditures for account of 
heating and lighting depots, waiting 
rooms, freight and passenger offices and 
other station buildings; fuel and sup- 
plies for engines operating freight car- 
riers on docks, wharves and piers to con- 
vey freight between boats and cars; sup- 
plies used for stations and yards, signal 
lights, street lights, switch lights, sema- 
phore lamps, etc., also bills of muncipal- 
ities for lighting highway crossings.” 

The ability to employ conveniently for 
the lighting of important passenger sta- 
tions and yards, electricity delivered at the 
point of consumption at a cost which, ex- 
clusive of capital charges upon power 
plant, closely approximates 0.6 cent per 
kilowatt-hour, to substitute electric motors 
for engines now used to operate freight 
carriers on docks, wharves and piers, and 
to avail conveniently of electric hoists and 
telpher systems—all these are important 
advantages incident to the adoption of 
electricity. For lighting and incidental 
power service of this kind, equivalent to 
that with which railroads are now appar- 
ently satisfied, the change would undoubt- 
edly mean reduction in cost. We will 
let it stand as it is, however, and would 
point out the fact that without increasinz 
the cost of this item, a great improvement 
in facilities for handling freight at docks 
and wharves and for lighting passenger 
stations and vards will result from the 
substitution of electric power. 

Items 32, 33 and 34, viz., “Switching 
charges, balance,” “Car per diem and mile- 
age, balance,” and “Hire of equipment, 
balance,” will not be changed. 

Item 35. “Loss and damage.” Under 
this item the important factors which will 
be affected by the substitution of elec- 
tricity for steam are the following, viz., 
“Charges for loss, damage, delavs or de- 
struction of freight, parcels, express mat- 
ter, baggage and other property entrusted 
for transportation (including live stock 
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received for shipment) and all.expenses 
directly incident thereto. Charges 
for damages to or destruction of crops, 
buildings, lands, fencing, vehicles, or any 
property other than that entrusted for 
transportation, whether occasioned by fire, 
collision, overflow, or otherwise; also serv- 
ices and expenses of emplovés or others 
while engaged as witnesses in the case of 
suits.” 

For reasons which have been referred 
to in our discussion of the subject 
“Safety,” it is clear that there should be 
a material reduction in the charges for 
loss due to destruction of freight, etc. 

Another saving will result from the 
practical elimination by reason of damage 
of fire, which now not infrequently is 
caused by sparks from locomotives. 

These savings will be offset to some ex- 
tent by damage due to telegraph, tele- 
phone, or other wires coming in contact 
with the power circuits of the railway, 
unless reasonable care be exercised in pre- 
venting such accidental contact by the 
adoption of proper precautions when the 
electric equipment is installed. 

In our estimate we have reduced item 
35 to 0.75 per cent. 

Item 36. “Injuries to persons.” “This 
account includes all charges on account of 
employés or other persons killed or in- 
jured, except lawyers’ fees and court ex- 
penses.” 

For reasons referred to under the head- 
ing “Safety” some reduction in the num- 
ber of passengers and employés killed and 
injured in railway accidents may be ex- 
pected to result from the use of elec- 
tricity. The risk of fire following col- 
lision being materially reduced, we should 
anticipate a relatively greater reduction 
in the number of passengers and employés 
killed in accidents caused by collision or 
derailment than in the number injured 
and a reduction in the average severity 
of non-fatal injuries may also be expected. 
On the other hand, a certain number of 
deaths and injuries will result directly 
from the use of electric power in large 
amount, by accidental contact with 
charged conductors. These accidents, how- 
ever, should not be frequent if care is 
taken in the installation and proper main- 
tenance of the electric equipment. 

As regards the expenses included under 
item 36 we have no data indicating how 
these are divided other than the fact that 
the railroads apparently were put to lit- 
tle if any expense on account of about 
eighty per cent of those persons other 
than passengers and employés who were 
killed and injured. While it is probable 
that a large part of the expenditures were 
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on account of passengers killed and in- 
jured, and while any reduction in fatal 
and serious accidents to passengers there- 
fore would materially affect this item, we 
have thought it best in the absence of 
satisfactory data to leave it practically as 
it stands, our estimate being one per cent. 

Item 37. “Clearing wrecks.” In our 
opinion this item will be reduced under 
electric operation for reasons which have 
heen sufficiently indicated in what we 
have said in regard to item 35. It would 
seem that 0.2 per cent is a fair estimate 
of its probable amount. 

The following items 
changed : 

Item 38. 
ment.” 

Item 39. 

Item 40. 

Item 41. 

Item 42. 

Item 43. 
terminals.” 

Item 44. 
property.” 

Item 45. “Stationery and printing.” 

Item 46. “Other expenses.” 

GENERAL EXPENSES. 

As regards the several items included 
under the heading “General expenses,” the 
adoption of electricity will cause no mate- 
rial change. 

Our approximate estimate of the ex- 
penses chargeable to operation if elec- 
tricity were in use to-day for the opera- 
tion of all the railways in the United 
States, as discussed in the foregoing pages, 
is recorded in detail, item for item, in the 
last column of the tabulated data in Table 
I; these data with the exception of this 
column of estimates being the official rec- 
ords of the reports of the Interstate Com- 
merce Commission. When considered in 
detail, the estimates are naturally sub- 
ject to criticism more or less destructive, 
as in respect to many items we have not 
found opportunities to secure and inves- 
tigate the great mass of detailed data 
showing in segregated form the scores of 
factors which are included in the aggre- 
gates appearing as: single items in the 
summarized table of operating expenses; 
but while recognizing fully the imperfec- 


will not be 
“Operating marine equip- 


“Advertising.” 

“Outside agencies.” 
“Commissions.” 

“Stock yards and elevator.” 
“Rents of tracks, yards and 


“Rents of buildings and other 


` tions and incompleteness of the attempted 


comparative analvsis, we believe that the 
conclusions reached are correct within a 
reasonable degree of approximation. 
According to our estimate, if all the 
railways of the United States were to-day 
operated by electricity, using the single- 
phase alternating-current svstem at the 
potential adopted for the equipment of 
the New Haven Railroad, the energy re- 
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quired for operation being developed by 
power plants such as are to-day in ex- 
tensive use and transmitted at potentials 
well within limits established in practical 
service, and if the rolling stock equip- 
ment consisted of locomotives and multi- 
ple-unit trains fitted with motors and con- 
trol apparatus no better than the best 
which now exist, the aggregate cost of 
operation which in 1905 amounted in 
round numbers to $1,400,000,000, would 
be reduced by about $250,000,000. 

To accomplish this result power plants 
delivering about 12,500,000,000 kilowatt- 
hours per annum would be required. As- 
suming the radius of transmission from 
power-houses to be 150 miles, the load- 
factor in railway service should be not less 
than 0.75, and taking this figure it ap- 
pears that power plants capable of deliver- 
ing a maximum output of about 2,800,000 
kilowatts will be sufficient to operate the 
entire railway service of the United States 
as existing in the year 1905. The aver- 
age output required is about ten kilowatts 
per mile of line and seven kilowatts per 
mile of track. 

In 1905 the average gross earnings of 
our railroads per mile of line were $9,598, 
and the average operating expenses $6,- 
409. The foregoing calculations lead to 
the conclusion that high-class electric 
equipment now available would reduce 
this average cost to $5,265. .The differ- 
ence is $1,144 per mile of line, against 
which apparent saving must be charged 
the annual interest and depreciation of 
the power plant, the addition to perma- 
nent way equipment, comprising overhead 
construction and track bonding, the trans- 
mission circuits, and the substations with 
their equipment. Assuming five per cent 
interest on cash cost of these items and al- 
lowing five per cent for a sinking fund to 
cover depreciation of power-house with its 
equipment and 21% per cent for a sinking 
fund to cover depreciation of the over- 
head construction and distributing system, 
the aggregate of fixed charges works out 


at $837 per mile of line. The saving in 


operating expenses, therefore, is more than 
sufficient to take care of the increase of 
fixed charges. In other words, it appears 
that the entire railroad system of the 
United States could be operated to-day af 
less cost by the electric motor than by the 
steam locomotive. That the railroads in 
general if so equipped would realize a 
large increase in earning power will be ad- 
mitted by all who have given the subject 
intelligent attention. 

In charging against electric operation 
five per cent upon cost of power plant and 
2.5 per cent upon overhead construction, 
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transmission circuits, substations and 
track bonding, we have departed from 
methods usually adopted in financing of 
American railway properties. If no de- 
preciation be charged against the increased 
capita] account represented by the items 
named, the apparent saving will be mate- 
rially increased. 

While our estimates have led us to the 
conclusion that, under average existiny 
conditions of railway operation in the 
United States, improved financial results 
would be attained by the substitution of 
the electric motor for the steam locomo- 
tive, the immediate and general adoption 
of the new motive power by our railroad 
companies is neither possible or desirable. 
It requires no argument to demonstrate 
the wisdom of making haste with delibera- 
tion in a matter involving interests of 
such magnitude as those which are tied 


Vol. 50—No. 7 


tively great advantages of applying elec- 
tric traction to systems operating heavy 
traffic showing large gross earnings per 
mile of line are evident at a glance. 
THE STANDARDIZATION OF ELECTRIC RAIL- 
WAY TRACTION EQUIPMENT. 
Electricity, entering the field hitherto 
occupied exclusively by the steam locomo- 
tive, encounters conditions which greatly 
emphasize the necessity of prompt stand- 
ardization of engineering practice. The 
inanagement of our railways, beginning by 
electrifving terminals, tunnels, and 
mountain-grade divisions, will inevitably 
he led to extend these zones of electrifica- 
tion until they include divisions of very 
considerable length, and even trunk-line 
systems. To call attention to the tran- 
scendent importance of standardizing the 
location of such additions to permanent- 
way equipment as the overhead trolley 


TABLE II.—Comparison Per Mile of Line—By Groups, Steam and Electric Operation 
(216,974 Miles Represented), Dollurs Per Mile of Line Per Year. 
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I |New England. ... . ....... | 8,004 
II 'New York, Pa., et al.......... 00... 2.0 eee ‘ 23,281 
TII {Ohio, Ind., Mich................... | 25208 
1V |Virginias, N. and S. Carolina.............. 12,542 
V |Keotucky, Fla.. Louis, et al............... 24,563 
VI Ills., Wis., Dakotas, la., et al............. 48,672 
VII |Mont., Neb., and Wyoming............... 11,546 
VIII |Colo., Ark., Missouri, et al................ 30,456 
IX Texas and New Mexico................. | 14,875 
X [Pacific States................ 17,737 
United States, Total................. 216,074 
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up with the transportation systems of the 
United States. Recognizing the magnitude 
of these interests and having in mind 
the fact that the art of electric traction 
as applied upon a large scale to heavy 
strain units is yet young, the point which 
we desire here to emphasize is the neces- 
sity of conservative and carefully con- 
sidered action upon the part of all mem- 
bers of this Institute who may be called 
upon to advise in respect to the elec- 
trification of railways now operated by 
steam. 

Referring to the accompanying tabulated 
results, in which we have applied the esti- 
mated reductions in operating expenses 
under electric traction, amounting to 
eighteen per cent of the present average 
operating expenses to the ten geographical 
groups into which the railroad systems of 
the United States are divided by the In- 
terstate Commerce Commission, the rela- 
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‘ Difference | 5% interest on 
(Electric) | Steam and: Electrical Equip- 
Qperating ric | ment Excluding 
xpenses | Operation | Rolling Stock. 


G | Steam Me 
ross perat: 
Earnings | Expenses 


LL | ee | a |S | aS | a SCS 


$14.511 | $10.493 | $8,604 | 81.889 $647 
20.752 | 13,671 | 11,210 2,461 790 
12,483 9,198 7.542 656 | 640 
7,359 4,590 3.764 826 484 
6,867 4.809 4.017 882 475 
8,021 5,160 4,239 930 | 825 
7.787 4,092 3,355 737 | 61 
6 362 4,308 3,633 775 461 
5,588 4,108 3,309 739 445 
8.430 4,880 4,002 878 4a 
9,508 6,409 5,255 1,154 516 


conductor and the third rail, is to demon- 
strate its necessity. | 

Electrical engineers now generally 
recognize the great value of established 
standards of frequency and potential in 
plants installed for lighting and power 
purposes. In recent years, the Institute, 
through its Standardization Committee 
has done splendid work for the manu- 
facturer of electrical apparatus, as well 
as for the investor, by using its influence 
to promote the adoption of standards. 
Not many years ago, however, manufac- 
turing companies, and consulting engi- 
neers, were in many cases prone to put 
forward or specify apparatus without 
reference to its ability to operate effec- 
tively in conjunction with other central 
station equipment, even when the latter 
was In actual operation in the immediate 
vicinity of the new plant. 

In the railway ficłd obviously, general 
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principles are the same as in lighting; 
but wise foresight is more necessary and 
failure to exercise such foresight at this 
date less excusable. Obviously, it is of 
the utmost importance that they who ac- 
cept the responsibility involved in the 
substitution of electricity for steam in 
the operation of certain parts of our great 
railways, should avoid fancies or fads and 
should in every way cooperate in the great 
work of evolving promptly standards of 
electric railway practice which shall with- 
stand the test of time. The comparatively 
small beginnings of to-day will in all 
probability extend with a rapidity which 
we can not now realize, and the confusion 
and loss which will inevitably result in 
the near future, if a variety of electric 
equipment be grafted at different points 
upon the existing railroad systems now 
operating by steam, may be imagined. 

Where to-day are the “16,000 alterni- 
tion” system of lighting, the “15,000 
alternation” system of lighting, the “con- 
stant-current alternating-current are light 
system,” the “forty-cvcle system” and the 
“monocyclic system”? Where ten years 
from to-day will be the 1,200-volt, or 
the 1,500-volt, direct-current systems 
which have been suggested as substitutes 
for high-potential alternating-current 
systems in heavy electric traction ? 

While emphasizing the great import- 
ance of the early establishment of stand- 
ards in the ficld of heavy electric traction, 
it must be recognized clearly that further 
inventions are liable at any time to modify 
views based upon present knowledge. The 
work of standardizing, therefore, should 
proceed with caution; but surely if pres- 
ent knowledge, not only of existing appa- 
ratus but of the lines along which ap- 
plicable improvements must take place, 
is not sufficient to justify conservative ap- 
plication of the principle of standards, it 
is not sufficient to justify the investment 
of the very large sums which are now be- 
ing expended for electric equipment. 

Engineers constituting the membership 
of this Institute owe it to themselves, as 


well as to their clients, to use every effort’ 


without prejudice and without fad, to 
prevent waste by opposing the introduc- 
tion of apparatus which, from its limita- 
tions, can not solve the general problem 
of railway electrification; and it is to be 
hoped that they will use their united in- 
fluence to fix proper standards as rapidly 
as this establishment may be consistent 
with progress. 

Fortunately, knowledge of the possibili- 
ties and limitations of electric apparatus 
to-day is a very different thing from what 
it was in the carlv days of electric light- 


- standards should be wisely chosen. 
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At the present time we have avail- 
theory so complete that electric 
science 18 less exact only than the science 
of astronomy, and in applying this science 
in constructive work agreement between 
results carefully predetermined by calcu- 
lation and those realized in practice is far 
closer than in any other comparable 
branch of engineering. There can be no 
doubt that it is possible to-day, in passing 
upon such a question, for example, as 
that of best frequency for railway opera- 
tion, to make a choice which shall with- 
stand the test of time. 

The necessity of proper standardization 
is obvious. Specifically, it would seem 
feasible and eminently wise to agree upon 
standards of practice in respect to the fol- 
lowing: 

a. Location of third rail. 

b. Location of overhead conductor used 
with single-phase alternating-current sys- 
tem. 

c. Frequency of 
traction systems. 

It is equally desirable, but probably less 
easy, to agree upon a standard system of 
multiple-unit control for train operation. 

THE QUESTION OF FREQUENCY. 

While appreciating thoroughly and de- 
siring to emphasize the importance of es- 
tablishing and maintaining standards, it 
is also of the greatest importance that 
The 
choice should be made, if possible, with 
full knowledge of the essential factors in- 
volved, and correct perspective view of 
their relative importance. It is with the 
feeling that so far as the frequency 
twenty-five eycles per second may be said 
to have become established, considerations 
obvious at first glance, but not properly 
controlling, may have influenced the 
choice unduly, that we desire to present 
for discussion the very important ques- 
tion whether twenty-five cveles per second 
or a lower frequency, c. g., fifteen cycles 
per second, is best adapted and should be 
established as a standard in the equip- 
ment of railways by electricity. 

Final decision of such a question should 
he left neither to manufacturing com- 
panies, the management of which may be 
commercial con- 


alternating-current 


unduly influenced by 
siderations, affecting its own immediate 
prosperity or convenience, nor should it 
be left to the individual consulting engi- 
neer. It is precisely the kind of ques- 
tion which the Institute should pass upon 
by the adoption of a recommendation care- 
fully considered by its Standardization 
Committee. The manufacturing compa- 
nies, which are largely and very influen- 
tially represented in the body of the In- 
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stitute, will doubtless be willing to co- 
operate in the collection and study of the 
facts requisite to the formation of a well- 
grounded report. 

While the adoption of a standard bv 
the Institute has the force only of a 
recommendation, the American Railway 
Association perhaps might deem it wise 
to imdorse the choice of the Institute. 
Such action on the part of these two 
bodies would go far definitely to establish 
the standard. 

Comparing the relative advantages of 
twenty-five evcles and fifteen eveles in 
railway service, the salient advantages of 
the former are the following: 

1. Tt is to-day in extensive use in plants 
developing and distributing energy for 
lighting and power purposes, and through 
substations equipped with converters for 
the operation of many interurban lines. 
It has been adopted on a verv large scale 
hy such companies as the Interborongh 
Rapid Transit Company of New York 
for the operation of its subway, surface, 
and elevated lines, by the Pennsylvania 
and Long Island railway companies for the 
electrification of New York terminal serv- 
ice and operation over a considerable part 
of Long Island. and by the New York 
Central for the electrification of its 
terminal service. It is also the frequency 
developed by all of the great power plants 
at Niagara Falls, and from this source 
of power it is possible for all railwav lines 
within a radius of 150 miles, or an even 
greater distance, to procure an ample sup- 
ply of very cheap power. 

Tt has been adopted by the New York. 
New Haven & Hartford Railway Com- 
pany, the pioneer among American rail- 
roads in the adoption of the alternating- 
current motor in heavy railwav traction, 
and by the Grand Trunk Railway for the 
electrification of the Sarnia Tunnel. Al- 
ternating current at twenty-five cycles, is 
also utilized without the interposition of 
converters by the motor equipment on a 
dozen or more interurban trollev lines. 

2. Our great manufacturing companies 
have drawings, patterns, and dies which 
enable them to manufacture conveniently 
and promptly practically all power-house 
and substation equipment required for 
twentvy-five-cvcle apparatus. The weight 
of this consideration, however, is some- 
what lessened by the fact that the march 
of progress—just now greatly accelerated 
hy the general adoption of steam turbines 
—will undoubtedly cause a large propor- 
tion of existing drawings and patterns to 
he superseded, probably in they very near 
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future and certainly within the next five 
years. | 

3. The twenty-five-cycle system is pref- 
erable to the lower frequency in the de- 
sign of turbo-generators, since it affords 
wider range within which to select speed 
units of outputs. For very 
large units a frequency of fifteen 
‘cycles, for example, requires either a 
two-pole generator operating at 900 revo- 
lutions per minute, a four-pole generator 
operating at 450 revolutions per minute, 
or a six-pole generator operating at 300 
revolutions per minute. Reduction in 
the number of revolutions per minute im- 
plies increase in diameter of the revolv- 
ing element of generator and turbine, and 
in machines of large output the diameter 
of the revolving element in turbines of 
certain types may become too large for 
shipment in view of the limitations im- 
posed by tunnels. 

4. A frequency of twenty-five cycles 
permits convenient and effective lighting 
of yards and shops by incandescent lamps. 
It is also more favorable than a lower fre- 
quency as regards operation of induction 
motors for shop purposes. 

For lighting and general power pur- 
poses in cases where service for lighting 
purposes that shall be thoroughly satis- 
factory in respect to voltage, regulation 
and continuity is requisite, commercial 
supply at twenty-five cycles would be pref- 
erable. Through the interposition of 
motor-generator sets or converters in com- 
bination with storage batteries in such 
cases either frequency is applicable. 

5. The higher frequency possesses some 
advantage in respect to the ratio of trac- 
tive effort to weight upon drivers. 
best information available to date appears 
to indicate that the difference between 
twenty-five cycles and fifteen cycles in re- 
spect to this consideration probably ap- 
proximates ten per cent. Further data 
from actual tests are desirable, and must 
be obtained before it is possible to estimate 
closely the weight of advantage possessed 
by the higher frequency. 

6. The higher frequency is preferable 
for induction motors in railway service 
requiring a considerable range of speed 
adjustment. The force of this considera- 
tion depends upon the probability of us- 
ing induction motors for traction pur- 
poses, and applies not only to the excellent 
three-phase motors, such as are in very 
successful use upon the Valtellina line, 
but also to the single-phase induction 
motor which, perhaps, is not beyond the 
range of probability. tlt is probable that 
in any general clectrification of our rail- 
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way system, induction motors will play a 
part by no means unimportant. 

Without attempting detailed discussion, 
it is evident from the foregoing brief 
statement of the more important con- 
silerations in favor of twenty-five cycles 
that extremely weighty reasons must exist 
if the adoption of a lower frequency, e. g., 
fifteen cycles, is justified. 

While our object in raising this ques- 
tion of frequency is to present it for dis- 
cussion with a view to securing additional 
data and, if possible, a careful considera- 
tion of this very important question by 
the Institute through its Standardization 
Committee, or a special committee, and 
while we desire to avoid anticipating the 
verdict resulting from such an investiga- 
tion, it is proper to state here that con- 
sideration of the facts now available leads 
us to conclude that notwithstanding the 
number and force of the arguments in 
favor of twenty-five cycles, a frequency of 
fifteen cycles is preferable and should be 
adopted for heavy electric traction. The 
fundamental and, as it would appear, con- 
trolling reason which leads to this conclu- 
sion is the fact that within given dimen- 
sions a materially more powerful, efficient, 
and generally effective single-phase motor 
can be constructed for fifteen-cycle opera- 
tion than is possible if twenty-five cycles 
be selected. 

Final decision of the question whether 
the advantages of the fifteen-cycle motor 
as compared with the twenty-five cycle 
motor in respect to dimensions, weight, 
efficiency, power-factor, and commutation 
are such’ as outweigh the many and im- 
portant considerations which favor the 
higher frequency, requires more complete 
data than we have been able to secure up 
to the present time. That the difference is 
material, however, is established not only 
by general theoretical considerations of 
the effect of a reduction in frequency upon 
the design and performance of single- 
phase commutating motors, but also by 
the following facts: 

1. In the case of multiple-unit equip- 
ment of passenger cars where locomotives 
are dispensed with and motors carried 
upon the car trucks, it is very important 
that the dimension of motors be reduced 
to a minimum. Cars weighing, say, 
thirty-five tons without equipment and 
operating on straight and level track at 
speeds of from sixty to seventy miles an 
hour, require but two motors, except as 
it may become necessary to employ four 
motors bv reason of lack of sufficient clear- 
ance The difference be- 
tween a two-motor equipment and a four- 
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age perhaps $33 per kilowatt. 
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motor equipment in such a case approxi- 


mates $2,500 per car, besides whicn 
the four-motor equipment adds materially 
to weight, practically doubles complica- 
tion, and for both of these reasons increase 
cost of operation. The difference between 
the dimensions of a fifteen-cycle and a 
twenty-five cycle motor may easily be the 
controlling consideration compelling the 
adoption of the four-motor equipment. 

2. In the application of single-phase 
commutating motors to locomotives in 
general railway service, the minimizing 
of motor dimensions is, perhaps, still more 
important, although in this instance the 
limitations imposed by the space avail- 
able are less obvious. 

High-speed passenger locomotives at 
least should be gearless. For any assumed 
limits of weight per axle and length of 
wheel-base, that frequency is preferable 
which permits the construction of a motor 
which will exert the greater pull at the 
draw-bar, provided efficiency, commuta- 
tion, and power-factors are substantially 
equal. It seems probable that within 
given limits of dimensions, fifteen-cycle 
motors would materially surpass twenty- 
five-cycle equipment in this respect. 

3. There can be no question of the su- 
periority of the fifteen-cycle motor in re- 
spect to the very important features, com- 
mutation, efficiency, and power-factor. 

In order that the question raised may 
be looked at in proper perspective the 
following estimates based upon foregoing 
calculations will be useful: 

For the equipment of the entire railway 
system of the United States as now exist- 
ing an aggregate power-house equipment 
capable of supplying continuously 2,100,- 
000 kilowatts would be required. Of the 
electric apparatus installed in the power- 
houses, a change in frequency affects the 
generators, transformers, and a large pro- 
portion of the measuring and indicating 
instruments. It also affects the cost of 
the engine or turbine employed to drive 
the generator. At twenty-five cycles, the 
apparatus affected by frequency should 
cost approximately $30 per kilowatt. At 
fifteen cycles it would cost on the aver- 
Cost of 
substation transformers would be increased 
approximately one-third, and, in round 
numbers, the total cost of turbines and 
electrical power-house and substation ap- 
paratus would be increased from $70,000,- 
000 to $80,000,000. 

If it be assumed that one electric loco- 
motive will do the work of two steam 
locomotives, about 24,000 electric loco- 
motives would be required, to, take-care 
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of the present railway business of the 
country. Assuming the cost of the aver- 
age electric locomotive to be $25,000 the 
aggregate cost of locomotives required 
would be $600,000,000. Allowing for the 
increased cost of the fifteen-cycle trans- 
formers it would seem that the difference 
in cost of the average locomotive should 
be not less than $1,000 in favor of the 
lower frequency, or for 24,000 locomotives 
$24,000,000. This is more than twice the 
estimated difference in cost of power- 
house and substation equipment. 

It seems entirely safe to say, therefore, 
that the aggregate first cost of electric 
equipment and of steam turbine will be 
decreased by a change from twenty-five 
cycles to fifteen cycles. The operating 
cost will obviously be decreased very mate- 
rially. At least three-fourths of the above 
estimated cost of electric locomotives, say 
$450,000,000, represents cost of electric 
equipment. Of the apparatus which our 
electrical manufacturing companies may 
be called upon to furnish, more than 
eighty-five per cent is rolling stock. Ob- 
viously, any argument in favor of twenty- 
five cycle equipment which may rest upon 
existence of drawings and patterns and 
convenience in manufacturing should 
have comparatively little weight. 

The use of fifteen cycles instead of 
twenty-five cycles also secures considerable 
advantage in respect to the overhead trol- 
ley conductor and track return. With a 
given limit of voltage-drop, this advan- 
tage may be utilized by reducing size and, 
consequently, the cost of the overhead cop- 
per and the copper used to reenforce the 
track return. 

Under the plans which we have assumed 
as a basis of our calculations, the amount 
of copper required for feeder circuits, 
trolleys and reenforced track return, esti- 
mated at twenty cents per pound, would 
cost approximately $750,000,000 were the 
entire railway system of the country as 
existing in 1905 to be equipped for elec- 
tric operation.’ 

—_—_<@—=—___ 

At the close of 1906 the system of tne 
New York Edison Company supplied elec- 
tric current through 66,033 meters to 
2,161,261 incandescent lamps, 32,320 arc 
lamps, 139,168 horse-power in motors. 
Additional installations in storage bat- 
teries, heating appliances and other de- 
vices, brings the total installation of Man- 
hattan Island alone to 4,762,218 equiva- 
lents of sixteen candles. The net increase 
for the year of 1906 was 10,618 customers, 
477,590 incandescent lamps, 7,978 arc 
lamps, 31,483 horse-power in electric 
motors and other equipment, which 
brougnt the total increase of the year to 
1,007,383  sixteen-candle-power equiva- 
lents. 7 


3 In all our estimates we have included 0000 copper 
conductor in the return circuit, this being bonded to 
the rails at intervals for the purpose of preventing dan- 
gerous potential on track 10 case of a broken bond. 
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COOLING TOWER PRACTICE. 
BY JOS. H. HART, PH.D. 


There is no doubt that the cooling tower 
in railway and electric light power plants 
has come to stay. Although a somewhat 
modern development in engineering its 
progress has been rapid because it satisfies 
a long-felt want and it involves no new or 
radical engineering problem. In spite of 
this, and largely on account of its rapid 
progress, cooling tower engineering to-day 
is in a chaotic state, and best conditions 
for operation and construction and in- 
stallation under given external conditions 
are practically unknown. 

Cooling towers serve simply one pur- 
pose in a variety of applications. ‘They 
serve simply to cool water from a fairly 
high temperature to a sufficiently low one 
to enable the water to be used over and 
over again. Thus in power plant practice 
cooling towers are used to cool the con- 
denser water from its temperature after 
it has absorbed the steam to a low enough 
temperature to repeat the process. In re- 
frigeration it does the same for the am; 
monia condensers and as it is efficient in 
almost any size unit its range of appli- 
cation is great. It is useful under two ex- 
isting conditions; first, the scarcity of 
water, or its large cost, and, second, the 
impurity of the water for special purposes. 
Thus the water may contain salts, sedi- 
ment, or other impurities that render it 
absolutely useless for boiler work. Large 
and expensive filters must be utilized 
often and these rapidly wear out or the 
filtering material must be renewed. In 
addition chemicals must often be used to 
soften the water. Further, a large quan- 
tity of water is required for condensing 
purposes. If this is allowed to run to 
waste the amount is often very great and 
a water bill ranging from $5,000 to $20,- 
000 is not an unusual feature in many 
power plants. The object of the cooling 
tower is to cool the water by means of air 
currents so that it may be used over and 
over in the condenser and the boiler as 
well. The loss is simply that due to 
evaporation and leakage and can be re- 
newed easily from meters or by any other 
available method. The water problem 
has become so pronounced in large unit 
power plant practice that until recently it 
was regarded as an absolute necessity that 
a large amount of suitable water be avail- 
able at small cost in the immediate vicin- 
ity. The cooling tower eliminates this con- 
dition largely and power plant practice 13 
no longer hampered by this often unsatis- 
factory condition. In practice all cooling 
towers can be divided into two classes: 
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those that utilize an artificial air-blas. 
to cool the water, and those that use 
natural draught. Until recently it was 
thought that the artificial air-blast type 
was more efficient, but experience and 
further knowledge has shown that this is 
not necessarily the case. The problem in 
cooling tower practice is simply an en- 
gineering one. A certain quantity of 
water at a certain temperature must be 
cooled to another fixed temperature in a 
certain time. The water possesses so 
many British thermal units of heat and 
this heat must be taken from the water 
by the air. Air absorbs heat in two ways: 
by heating itself from direct contact with 
the water, and by the evaporation of water 
vapor into the air. The first feature is 
practically negligible, since the specific 
heat of air per unit volume is small and 
it is also a poor conductor and heats slow- 
ly. The other feature, the evaporation of 
a portion of the water into the form of 
vapor which is carried off by the air, is 
verv efficient, although this-latter feature 
depends upon what is known as the rela- 
tive humidity of the air. Air possesses the 
property of carrying in it a certain pro- 
portion of water vapor, depending upon 
its temperature. This varies from day to 
day under natural conditions and gives 
rise to various degrees of humidity. A 
small quantity of water vapor taken from 
a liquid, however, cools it off enormously, 
since the liquid becomes vapor and ab- 
sorbs its own heat of vaporization from the 
surrounding water. Thus the problem in 
cooling tower work is simply to get large 
quantities of dry warm air in very in- 
timate contact with the water for as long 
a time as possible or, at least, until the 
air is saturated or has its maximum 
humidity. The carrving power of air for 
water vapor is much greater at a high 
temperature than at a low temperature. 
Thus we have the anomaly that dry, hot 
air will cool off water quicker and better 
than cold, dry air. Loss in efficiency due 
to the temperature of the air is more 
than compensated by this increased ab- 
sorptive power for water vapor. Air can 
only carry a small quantity of water vapor, 
relatively, and hence large quantities of 
air must be used. Qhe method of utiliz- 
ing a forced blast to drive air over the 
water is now considered objectionable ow- 
ing to the fact that the air very rapidly 
becomes saturated before it has passed 
over any considerable portion of the 
water, and the remainder of its passage is 
practically inefficient as far as cooling 
effect is concerned. ‘The large surface for 
exposure to the air is obtained in a num- 
ber of ways, by overlapping wooden planks 
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or platforms, shavings sometimes, and a 
number of other devices. In cooling 
tower work the main features, from an 
engineering point of view, to be con- 
sidered are reliability, durability, first 
cost, and efficiency. We will consider the 
items in the order named. 
_ As far as the reliability of the cooling 
tower is concerned, it is subject only to 
weather conditions and accidents to the 
machinery. As the machinery consists 
merely of a pump and a blower, this fea- 
ture is no different from ordinary power 
plant practice and the reliability factor 
of this unit can be considered on the whole 
as greater than the others involved. The 
weather conditions enter primarily in 
their effect from the deterioration factor, 
the freezing of the water and the humidity 
of the air. In steam plants the condenser 
water enters the cooling tower fairly hot. 
It is not cooled sufficiently in its passage 
to freeze, and even in the coldest weather 
a cooling tower for this purpose under- 
goes no serious inconvenience. 

With regard to durability it can be said 
now that the problem has not been satis- 
factorily solved. Wood and iron are the 
main constructive materials used at pres- 
ent. Shavings, mineral wool, slate, and 
a number of other materials have been 
utilized in an attempt to give a large 
surface to the water for the air in contact 
with it. The two main features in the 
construction involve a slow flow of water, 
with constant movement presenting new 
surfaces, and large quantities of air con- 
stantly renewed. These two materials 
under these conditions are extremely de- 
structive in their effects on most building 
materials. Wood rots rapidly away, and 
it is almost impossible to keep steel and 
iron in good condition. The iron is often 
painted with cement, but even this re- 
quires steady attention and the problem 
can not as yet be considered as other than 
at its inception. '! 

With regard to first cost cooling tower 
outfits vary considerably in cost of instal- 
lation and maintenance. Constructed 
simply of a pile of wood in a frame, the 
. parts overlapping so as to present a maxi- 
mum path for the flow of the water and 
open to the air, it isgxtremely simple and 
cheap in construction and fairly efficient. 
A large stecl tank with large capacity ro- 
tary blower installed, forcing the air 
throughout the tower, is a considerably 
different proposition and the cost is rela- 
tively greater. When the humidity of the 
air is high, over eighty per cent, the cool- 
ing tower becomes extremely inefficient, 
but this seldom occurs in practice. The 
installation of a cooling tower does not 
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entirely eliminate the water bill, as the 
cooling of the water 100 degrees generally 
involves loss in weight of fifteen per cent 
by evaporation. However, when the water 
cost is great in a power plant a consider- 
able sum can be spent in this department 
with a great saving. 
given, except in a general way, as each 
problem must be settled for its own pecu- 
liar conditions. 

From an efficiency point of view and 
what has been said before, it can be readi- 
ly seen that the efficiency in almost every 
case depends on special conditions. With 
an average of fifty to sixty per cent humid- 
ity, such as is common in the temperate 
zone, cooling towers have been utilized 
efficiently in refrigeration work, and here 
the requirements are much greater. The 
water generally enters the cooling tower 
much colder and leaves the tower much 
colder than in steam work. Hence the 


quantities of air, or the work required of 


the blower and the size and, hence, the 
first cost factor, and the pumping feature 
all become of greater significance. It can 
be stated off-hand that even with a fairly 
good supply of natural water for con- 
densing purposes, if the water is at all 
impure and requires much treatment be- 
fore injection into the boiler, it pays to 
use cooling towers. If, in addition, water 
ig scarce Or expensive, in power plant prac- 
tice there is no doubt of its utility. In re- 
frigeration the question is not so decisive. 
Much depends on local conditions. The 
high average humidity may render its 
adoption almost prohibitive in some cases, 
owing to large size and small capacity of 
the machine. 

It can also be stated off-hand that in 
the present state of its development it 
probably does not pay to install expensive 
cooling towers. They can be put up for 
little or nothing and kept in fairly good 
condition with attention and renewals. 
The recent application of mechanical re- 
frigeration to the freezing of moisture out 
of iron furnace blasts may ultimately find 
its way into a similar development for 
cooling towers, but this is dependent 
largely on the efficiency of mechanical 
refrigeration as developed from exhaust 


steam, and the whole subject is so compli- 
cated from an efficiency point of view that 
standard forms and conditions for cooling 
tower practice will not be at hand for a 
number of years. 


Gas Engines for Generating 
Electric Power. 

In this section of a serial dealing with 

the planning and construction of the 

power plant, A. E. Dixon discusses the 
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features of gas engine operation which 


_ affect their use for electrical power sta- 


tions. The gas engine offers an interest- 
ing possibility in the line of a mixed sys- 
tem of distribution—that is, a central 
gas plant from which the gas is piped to 
gas-engine-driven substations close to the 
local centres of distribution. This idea is 
feasible, as coal gas is at present being 
piped over distances of from ten to forty 
miles. In the latter case it is pumped at 
a pressure of ten pounds per square inch. 
In Ohio natural gas is conveyed nearly 200 
miles by the use of pumps or compress- 
ors, Experience has shown that the trans- 
mission losses of such pipe-lines are small, 
and that they are said to be less liable to 
interruption than the usual overhead elec- 
tric transmission line. With gas-engine- 
driven substations the main generating 
plant would be done away with, or, rather, 
the electrical equipment would be at the 
substations, and the current would be gen- 
erated to suit the demands of the locali- 
ties served. The rotary converters and 
transformers inseparable from high-ten- 
sion electrical transmission would be alto- 
gether avoided. A feature affecting the 
economy of a gas-driven plant arises from 
the fact that the standby losses are greatly 
reduced as compared with steam plants. 
In certain plants a sudden thunderstorm 
often runs the load up 10,000 kilowatts in 
a few moments, and to cover such emer- 
gencies causes a high standby expense 
when driven by steam. Of the two types 
of gas engine—the two-cycle and the four- 
cvele—the two-cycle engine is thought to 
be not so well suited for high speeds as 
the other, owing to the fact that at high 
speeds the number of explosions is in- 
creased, and there is difficulty in keeping 
the cylinders cool. This is particularly 
the case when gases of high calorific value 
are used. In addition, the methods of 
governing this engine have not been able 
to ensure the speed regulation obtainable 
with the four-cycle engine. For these rea- 
sons the two-cycle engine is not as suita- 
ble for driving electrical generators as the 
four-cycle. The four-cycle gas engine is 
well suited for direct-connection to elec- 
trical generators. It can be built to gov- 
ern within one revolution in 400. The 
question of accessibility for cleaning and 
repairs has been well considered, and to- 
day the internal-combustion engine is as 
reliable as the reciprocating steam engine 
and costs no more for attendance. The 
gas engine is usually supposed to lack 
overload capacity, but this is due to the 
method of rating. The nominal rating of 
a steam engine leaves jt fifty per cent re- 
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serve power—that is to say, the steam en- 
vine is rated at sixty-six per cent of its 
ultimate output; while the gas engine, 
on the other hand, is rated at from eighty 
to ninety per cent of its output. The cost 
of installation of a gas-engine plant is 
said to be cheaper than a steam plant with 
reciprocating engines, but more expensive 
than a steam turbine plant. In main- 
tenance and operating expenses it is 
cheaper than either of the steam prime 
movers. It requires no more room than a 
steam turbine plant.—Engineering Maga- 
zine (New York), February. 
——_—__+@—=____ 
Economy in Operation of a 
Mechanical-Draft Plant. 

In his work on “Mechanical Draft,” 
J. H. Kinealy states that “It is in the 
economy in the operation of the plant that 
a  mechanical-draft apparatus really 
makes its great showing. In the case of 
a chimney the draft depends upon the 
height of the chimney, the temperature of 
the hot gases inside, and the temperature 
and condition of the air outside of the 
chimney, while in the case of a mechani- 
cal-d:aft apparatus it depends only upon 
the power of the motor to run the fan; if 
a high draft is desired it is run faster and 
if a low draft is desired it is slowed down. 
Uniess the chimney be built very high the 
draft produced by it can not be very great 
and the range of draft therefore can not 
he great; further, the draft can only ob- 
tain its maximum when the fire in the 
furnace is hot, so as to make the gases in 
the chimney have a high temperature. In 
the case of a mechanical-draft apparatus 
the draft can be increased by speeding up 
the fan, without regard to the condition of 
the fire in the furnace. In the case of a 
chimney the draft can be increased only 
us the increase in the combustion takes 
place, and this combustion is due to the 
draft. The two are dependent upon one 
another in such a way that it is quite im- 
possible to increase either suddenly. 
While in the case of the mechanical draft 
it is possible to suddenly increase the draft 
irrespective of the condition of either the 


fire or the draft previously, and this in- 
crease in draft is at once followed by an 
increase in the combustion in the furnace. 
Again, the temperature of the air outside 
may have a material effect on the draft 
of a chimney, while it can not affect at 
all the draft of a mechanical-draft appa- 
ratus And further, the higher draft 
that can be created by means of the 
mechanical-draft apparatus enables a 
poorer grade of coal to be used than 
could be burned with the chimney draft, 
and this usually results in a marked 
reduction in the running expense.” 
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MAGNETIC LEAKAGE AND ITS EFFECT 
IN ELECTRICAL DESIGN. ' 


BY WILLIAM CRAMP. 


It is necessary to divide this subject un- 
der the headings of harmful leakage and 
useful leakage, and again to subdivide it 
under continuous and alternating current 
machines respectively. Further, according 
to the part of the machine we are con- 
sidering, other subdivisions will be neces- 
sary. It is to the useful leakage that I 
wish to draw in certain cases special atten- 
tion in this paper. I shall commence, 
however, with harmful leakage in the field 
systems of continuous current machines; 
and at the outset it is clear from the defini- 
tion given that the coefficient of leakage 


will increase with the length of the air 
gap, and it is also clear that it wall in- 
crease with the reduction of the length of 
poles and distance between pole tips. And 
while it is true that magnetic leakage docs 
not represent a definite loss of power, it is 
also true that any machine whose leakage 
can be got rid of will have a distinct in- 
crease in output for a given speed; or a 
decrease in weight for a given output, 
efficiency and speed. It is therefore of 
importance that the leakage should be re- 
duced as far as possible. 

We note, in the first place, from what 
has just been said concerning the dimen- 
sions of the pole-pieces, that a small mag- 
netic leakage coefficient can be obtained 
by abnormal increase of armature diam- 


eter coupled with decrease of ratio 
_ pole arc ee 
pole-pitch and lengthened field-pole ; which 


conditions also involve large diameter of 
field-frame. But reduction of the coefficient 
by this means only results in a more ex- 


1 From a paper read before the Manchester Section of 
the Institution of Electrical Engineers, of Great Britain, 
on January *. 
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pensive machine, supposing that the orig- 
inal linear dimensions were settled by 
sparking and temperature considerations. 
Further, it is only in certain cases that 
any improvement at all can be expected. 
For, consider the following values of the 
leakage coefficient. 

In multipolar machines with normal 
ratios of pole are: pole-pitch, i. e., an aver- 
age of .72—the values for the cocflicient 
varies between 1.5 and 1.15 from one 
kilowatt to 200 kilowatts. Beyond 200 
kilowatts the coefficient steadily decreases 
till we reach 1.1 at 1,000 kilowatts. It 
is evident, then, that beyond 200 kilo- 
watts the decrease of cost to be obtained 
by reduction of the dispersion is very 
small. Let us take a small size of ma- 
chine, say five kilowatts, and see wnat 
improvement can be effected by reduc- 
ing the leakage. Fig. 1 (I) shows the 
field-magnet circuit of a machine having 
four poles, which I designed some time 
ago to give five kilowatts at 1,000 revolu- 
tions per minute. The dispersion coetli- 
cient is about 1.35. At high saturations 
it might become 1.4, and at this figure 
we will take it. The weight of field cop- 
per per spool is 8.22 pounds, and its 
cross section two inches by two inches. 

If the leakage could be reduced to 1.10 
the pole area, which is now 9.6 square 
inches, would become 7.55 square inches 
and its diameter would be reduced from 
3.5 inches to 3.10 inches. This reduces 
the field copper to 7.77 pounds, and the 
cost of the total copper by about six per 
cent, a reduction hardly worth making 
for its own sake unless other advantages 
ensue. The question is—can this leak- 
age be decreased without proportionately 
increasing the amount of field copper or 
the cost of the frame? In answering this 
question we notice that to reduce the leak- 
ave we must either inerease the length 
of the leakage paths or decrease their 
area. 

In considering the first expedient we 
have already determined that to apply 
the remedy of a larger field-frame is in- 
admissible. Examination shows us at once 
that the main leakage will take place 
from pole tip to pole tip. There will 
be also considerable leakage from pole to 
pole and also from tip to yoke. The 
cause of this leakage is the difference of 
magnetic potential existing between these 
parts respectively. 

Now the leakage path from tip to tip 
can be reduced by placing the magnetiz- 
ing coil near the armature, 4. e., around 
the tip itself, and the area of the path 
between pole and pole can be reduced 
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by shortening the pole, while the area 
of the path (and its length) can be 
changed by bringing the sides of the 
coils upon the respective poles nearer to- 
gether. 

Thus the ideal machine to reduce mag- 
netic leakage to a minimum would be 
arranged as in Fig. 2, either III or better 
IV, but, in making the change from Fig. 
1 to Fig. 2, we have considerably in- 
creased the length of mean turn of the 


field-coil and some method of compensat- 


ing for this must be introduced if any 
economy is to be effected. 

This compensation, however, is at once 
seen to be present from the following 
table: 

TABLE I. 


Old Machine: Fig. 1, I. 


Cylindrical cooling surface—A. 
Laminated pole-tip to provide and fit. 
. Pole to machine and cast in. 

. Large-diameter frame. 

. Commutation good. 

. Leakage factor, large. 


New Machine: Fig. 2, III or IV. 
. Cylindrical cooling surface quite two A. 
. No pole-tip. 
. No machining on pole. 
. Small-diameter frame. 
. Commutation excellent. 
Leakage factor, small. 


The question of commutation requires 
a word or two of explanation. Good 
commutation, apart from special devices, 
entails steady interpolar magnetic dis- 
tribution. Such distribution is much 
more marked in machines of Types III 
and IV than in those of Type I. This is 
partly to be accounted for by the de- 
crease in leakage and partly by the close 
proximity of the field-coil to the arma- 
_ ture. g 

We can, therefore, take advantage of 
the new construction in five ways: (1) 
Increase the field loss (a), thus bring- 
ing the weight of copper to the original 
value and saving, if possible, on b, c, d. 
This is inadvisable owing to the neces- 
sarily low rating when enclosed. (2) 
Let the weight of copper remain, and 
save, if possible, on b, c, d. (3) As the 
whole machine is likely to keep much 
cooler, the armature dimensions may be 
reduced and a saving effected there with- 
out practically affecting the efficiency. (4) 
While, if possible, saving, as in (2) above, 
increase the overload capacity on account 
of e. (5) Decrease the armature turns 
in ratio of old to new leakage factor; in- 
crease section per turn, and thereby the 
input. 

In applying these possibilities in prac- 
tice, it has been assumed that the field 
loss remains about constant, while the 
length of mean turn is increased from 
17.6 inches to twenty-eight inches. Since 


MCANOA 


MASCA 


ELECTRICAL REVIEW 


the resistance of mean turn must be kept 
constant if the voltage per coil and ampere 
turns are constant, it follows that a wire 
of slightly larger diameter is used in the 
new form. The comparison of one coil 
of Figs. 1, I, and 2, IV, is as follows: 


TABLE II. 
Fig. 2, I Fig. 8, IV 

Ampere turms............ 1725 1725 
Length mean turn........ 17.6" 28” 
Current errre niia 0.575 0.62 
Watti esendese siarter 115 1 
Yoke dia............an.. 20” 18}” 
Cost of copper (four coils). 36/- 52/- 
Cost of steel.............. 16.4/- 13.4/- 

ge co-efficient ...... 1.35 1 
Output for given speed... 5 6 


Nore.—Fig. 1 has a cast-iron yoke. 
This in the above table has been reduced 
to cast steel. 

So then the alteration results in a ma- 
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chine of small diameter costing specifical- 
ly less, yet with better commutation, 
slightly larger output, better overload ca- 
pacity both on account of the commutation 
and the smaller distortion because of the 
pole shape. 

In the above comparison little or noth- 
ing has been said of the reduced cost of 
machining Fig. 2, IV, because it may be 
argued that if lamination is good for the 
one it is necessary for the other. Fig. 2 
is at least as good as Fig. 1 from the en- 
closing point of view, since its radiation 
is so much better and its field loss so 
little increased. 

Now in making the above comparison 
I have changed the original machine with- 
out reference to the fact that in so doing 
we have missed the best proportions for 
the new machine. The original machine 
had a round pole which is the best shape. 
“Round” being out of the question for 
the new machine, we shall adopt “square” 
as the next best shape. Keeping then 
pole area and flux per pole constant we 
reduce the armature diameter to eight and 
one-half inches and alter its length to 4.7 


inches instead of four inches. The cool- 
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ing surface is tnerefore almost the same 
while the field length of mean turn be- 
comes twenty-six inches instead of twenty- 
eight inches. All this is shown in Fig. 


1, II. Thus a comparison of Fig. 1, I 
and II yields the following table: 
TABLE III. 
Fig. 1,I Fig. 1. II 

Ampere turns........... 1725 1725 
Length of mean turn.... 17.6” 26” 
Field watts per cent..... 2.3 2.3 
Yoke diameter.......... 20.75” 18” 
Yoke cost ............6. 16.4/- 12.5/- 
Field copper cost. ...... 36/- 48 /- 
Total cost (yoke and tield 

COPPET o2e tices 52.4/- 60 .5/- 
Leakage factor (est.)..... 1.35 1.1 
Output (Kw.)............ 5 6 
Shillings per kw......... 10.5/- 10.08 /- 


Note that in the above contrast the 
costs of the two armatures are the same, 
so that tne cost per kilowatt is really far 
more favorable to Fig. 1, II than appears. 
From this comparison it is evident that 
even without considering the reduced cost 
of machining, Fig. 1, II is the better 
machine. 

These principles should, I think, be ap- 
plied in machines up to about twenty 
brake horse-power. Beyond this ‘size 
the ratio of the cost of active material to 
labor, together with the small decrease of 
the leakage coefficient, render the advan- 
tages to be gained more doubtful. 

Now Fig. 2 immediately suggests the 
possibility of advantages to be gained by 
replacing the four original coils by one 
of zig-zag shape. This is an important 
point, the more so as several patents have 
recently been taken out in this direction. 
They all have for their object what is 
termed “magnetization of the armature,” 
as against the usual plan of magnetization 
of the field magnet. The clear meaning 
of this is that the inventors have aimed 
either at abolishing magnetic leakage, or 
else magnetizing the armature, so that 
the armature itself carries a greater flux 
than the field poles. This might easily 
be the case if there is any considerable gap 
between the wire of the coils and the poles 
themselves. It also incidentally leads us 
to discuss the whole question of single 
field-coil machines. 

In approaching this subject we must 
realize first that the watts dissipated in 
any coil depend upon the ampere-turns per 
pole required, the resistance of the mean 
turn, the number of poles, and the field 
current. With given voltage across the 
field and given watts to be dissipated, the 
field current is fixed, and, of course, the 
ampere turns per pole are usually also 
fixed beforehand. Thus the product of 
the resistance of the mean turn per pole, 
and the number of poles,-will, be a -con- 
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stant, and the ampere-turns of the single 
coil will always nave to be equal to those 
required for one complete magnetic cir- 
cuit, +. e., twice the ampere-turns per 
pole. Consequently, as a basis of com- 
parison, if we can show that the length 
of the mean turn of the single coil is 
less than the product of half the number 
of poles and length of mean turn per pole 
in the ordinary multipolar case, then it 
will pay to use the single coil, unless in- 
deed it be of such an exceptional shape 
that the expense of winding it places it 
out of the question. 

In the above machines, Fig. 2, if we 
substitute a single coil for the four exist- 
ing coils, it must be of the shape shown in 
Fig. 3 approximately, and since the centre 
of its section must correspond with the 
neutral point between the poles, it fol- 
lows that its length of mean turn will be 
sixty-two inches as compared with twice 
twenty-six or fifty-two inches of Fig. 1, 
II. It will be obvious that the greater 
the number of poles, and the shorter the 
length of the armature, the more likely 
is the single-coil machine to compete with 
one with as many coils as poles; but it 
can rarely be worth while to add poles for 
the sake of using the single coil, because 
each pole requires an equal number of 
ampere-turns, so that usually, from the 
field point of view, the bipolar is the most 
economical machine. 
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I have already touched upon the ques- 
tion of the relative economy of single 
coil as against multicoil machines. The 
question turns upon the ratio 

Length of mean turn of single coil 
Length of mean turn per pole X pole pairs 
With two poles the single coil is never 
advantageous, and with four and six poles, 
very rarely. With more than six poles 
the single coil may pay, but generally 
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speaking the machine easiest to wind and 
most economical, is that shown in Fig. 
1, II. The single-coil machine can be 
made as economical of copper as this 
latter form, but only by cutting way alter- 
nately on the right hand and on the left 
the poles of the machine (Fig. 2). This 
resolves itself into slightly staggered poles 
with a shoe alternately to right and left, 
which by slightly increasing the leakage 
factor does away with some of the advan- 
tages of the type. It must be remembered, 
however, that the provision of shoes upon 


Fig. 8. 


the sides of the poles is a very different 
matter from the use of ordinary pole horns 
or tips, since it does not increase the leak- 
age factor to anything like the same ex- 
tent. 

Summarizing now the results so far zt- 
tained : 

1. In machines up to twenty horse-pow- 
er the leakage is sufficiently great to make 
it worth while to adopt special means to 
reduce it. 


2. One of the best remedies is the plac- 
ing of the field coils close to the arma- 
ture and practically spanning the pole 
pitch. 

3. A single coil may be adopted in place 
of the usual one coil per pole, but this is 
not as a rule economical. 

4. The single coil will be more economi- 
cal than the separate coils if the length 
of mean turn of the single coil is less 
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than the length of mean turn of any one 
of the separate coils multiplied by half 
the number of poles. 

5. Adopting either of these methods of 
field winding incidentally reduces ` both 
the weight of iron and the cost of the 
machine, and at the same time improves 
the commutation. 

6. As the general result therefore, 
smaller machines at a reduced cost can be 
built for the same output. 

Having shown that considerable advan- 
tages are to be gained by surrounding the 
armature closely by its field coils, the logi- 
cal deduction is that if both field and 
armature coils are placed upon the arma- 
ture the results will be better still, since 
any harmful leakage is then converted 
into useful leakage. This system, of 
course, would do away with the field coils 
proper, altogether, and would resolve it- 
self into the equivalent of an armature 
and commutator with the brushes set at 
an angle to the neutral line, which ar- 
rangement in the case of the serics motor 
might be adopted, but in the case of the 
shunt motor we should need two com- 
mutators and two sets of coils, with the 
“field brushes” at right angles to the 
“armature brushes.” Considering first the 
case of the shunt machine, and remember- 
ing that the full voltage must be put 
across the field brushes, and that the field 
current will be limited only by the re- 
sistance of the coils connected to that 
commutator, we are at once confronted 
with the fact that the number of field 
turns would render such a winding very 
ecstly compared with the simple field coils 
of an ordinary dynamo. Hence from 
ordinary commercial considerations this 
variety must be ruled out of the question. 

The case of the series motor is differ- 
ent. Here, the field turns will only be 
about the same as the armature turns, so 
that it is worth while going into the 
question to see if any substantial advan- 
tage may be gained. From the theoreti- 
cal point of view, we have two factors to 
consider. 

1. The field coils being distributed 
about the circumference of the armature 
will not have along the field brush axis 
the effect of a concentrated coil producing 
the same ampere-turns but only about 


- times this value. 


2. The leakage factor will, so far as 
mutual induction between the armature 
and field coils is concerned, be practically 
unity. 

It is evident that the first consideration 
to some extent, discounts )the (second, so 
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that we shall not expect to find any value 
in this type of machine except in special 
cases. For ħaving placed both field and 
armature coils on the same member we 
can make the yoke and poles either ex- 
ceedingly cheap or exceedingly light. If 
cheapness is desired, a simple iron casting 
bored out is all that is necessary ; if light- 
ness is desired cast steel may be used, and 
in either case the magnetic circuit is eco- 
nomical because very short, so that the 
overall diameter of the machine will, if 
the armature dimensions are not much ix- 
creased, be much reduced by the new con- 
struction. 

In order to put these theories to a prac- 
tical test T have, with the assistance of 
Mr. Garner, carried out at the Manchester 
Municipal School of Technology a series 


of experiments upon a bipolar double-com-- 


mutator machine. 

The following are its particulars: 

Type — Bipolar overtype drum 
(smooth). 

Armature—High tension side 220 
voits., 280 conductors. Low tension side 
Iwenty volts, twenty-eight conductors. 

Field-winding— Each limb twenty-seven 
layers, 152 turns per layer, .52 inch 
diameter wire. Resistance forty-five ohms. 
Total ninety ohms hot. 

Output—Two kilowatts. 

Leakage coefficient — Calculated by 
Forbes Lemmae, 1.51. 

It will be seen that though from the 
point of view of leakage, this is an ex- 
cellent example, yet it is difficult to ob- 
tain upon the armature a number of 
ampere-turns corresponding to that which 
would normally be upon the field. 

The first point of importance is the fact 
that while the leakage coefficient as cal- 
culated is 1.51 we can hardly expect to 
change this to unity, since part of the 
leakage is due to the shape of the field, 
and leakage will take place even when 
exciting from the armature; also on ac- 
count of the abnormally low saturations 
in the test, the coefficient would be re- 
duced. 

The second point is the importance of 
setting tne field and armature brushes 
in such relative positions that the effect 
of lack of symmetry in the pole horns, 
ete., is entirely eliminated. This was ac- 
complished as follows: 

The machine was driven at constant 
speed by a small motor, and no excitation 
being on, both high tension and low ten- 
sion brushes were moved till they gave 
their maximum volts (due to residual 
field magnetism) so that both were upon 
the neutral line. Since the high-tension 
brushes were to be used for the field 


ELECTRICAL REVIEW 


excitation, the low -tension armature 
brushes were first fixed by choosing such 
a position that no matter what current 
was passed through them, the generated 
volts did not increase, i. e., there was no 
resultant field at right angles to the low- 
tension brushes due to their own current. 
The high-tension brushes were then moved 


round till they were at right angles to 


that position where they would give a 
voltage ratio equal to ratio of turns as 
compared with the low-tension side. 

The normal maximum field ampere- 
turns are 18,300. This would entail a 
high-tension current of 260 amperes. The 
maximum current we could use was thir- 
ty-five amperes and this corresponds to 
2,450 ampere-turns. Thus the saturation 
was much lower than usual, and an ex- 
amination of the magnetization curve 
showed that we never reached the knee. 

The argument used was as follows: The 
ampere-turns of the high-tension arma- 
ture acting along the normal field axis 


2 
will be about — times those of a con- 
T 


centrated field coil having the same cur- 
rent and turns but placed centrally around 
the armature between the poles. 

1. If then we excite the high-tension 
armature with a certain current and apply 
a voltage to the low-tension side, the ma- 
chine will run as a motor and at a fixed 
speed the low-tension back volts will be 
proportional to the flux set up by the field 
ampere-turns. Now leaving the high-ten- 
sion armature unexcited, providing on the 


field coils ampere-turns times those of 
mT 


the armature, and measuring the low- 
tension volts at similar speeds will give 
us the corresponding flux set up by a 
corresponding number of field ampere- 
turns and the ratio of the low-tension volts 
in the two cases will be the change in 
the leakage factor produced by the change 
of position of the exciting coils, provided 


b 


a Ne 
18 cor- 
m 


always that the above ratio ( 


rect. 

2. Similarly, if instead of using the 
low-tension armature as a motor armature, 
we, with similar excitation conditions, 
drive the machine independently, then the 
direct ratio of voltages on the low-tension 
side is the change of leakage factor. 

Some of the results of the test are plot- 
ted in Fig. 4, and these show the equiv- 
alent of a change in the leakage factor 
from 1.42 to 1.24. 

It was thought, however, that this 
change was really unreasonably small and 


(3 


the ratio : fell under suspicion. To 
mT 
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check this an oscillogram of the flux dis- 
tribution when exciting from the main 
fields was taken; and as it was found 
impossible to obtain a reliable oscillogram 
when exciting from the armature, the 
curve for the latter was deduced from the 


former. This showed that the ratio 2 
r 


(0.637) was too large and that 0.579 
is really much nearer the probable truth. 
Allowing for this. the field ampere-turns 
should have been decreased in this ratio, 
so causing the leakage factor (and hence 
the output) to be changed by twenty- 
one per cent instead of twelve per cent. 
That is, by putting the exciting coils 
on the armature the output would 
be increased by these amounts. As a 
matter of fact, however, this is only a por- 
tion of the advantage to be gained, for 
the weight of the field could then be re- 
duced from six hundredweight to about 
two hundredweight. 

There are many points of interest about 
this research. One of the most interesting 
is the following :- 

When the low-tension armature current 
is considerable, an induced voltage natu- 
rally makes its appearance at the field 
brushes. The direction of the voltage is 
such as to apparently reduce the current 
resistance drop at the high-tension brush 
terminals; or, in other words, the arma- 
ture cross field becomes in these machines 
useful leakage and tends to provide the 
field current. But the most extraordinary 
thing about it is, that when the speed is 
eliminated the voltage is found to be 
constant and quite independent of the 
armature ampere-turns. 

An exact reason for tnis phenomenon I 
am unable to furnish, but I think it can 
only be explained upon the assumption 
that increase in armature reaction causes 
the resultant field always to move through 
such an angle as will cause the horizontal 
and vertical components to remain con- 
stant. Thus increase of the armature cur- 
rent reacts upon the field ampere-turns 
tending to distort the main field. And 
this distortion is such that the changed 
reluctance of the field path changes also 
the resultant field till the armature com- 
ponent reaches a fixed value, which de- 
pends only upon the field frame shape. 
The same conditions do not obtain when 
excitation is provided by the field, for 
then, as would be expected, increase of 
armature low-tension reaction increases 
the high-tension volts per revolution per 
minute. 

Another point which is full of sug- 
gestive interest is the fact that rotation 
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of the armature in the field set up by the 
armature current produces an’ electro- 
motive force at the field brushes assist- 
ing the field current. This is, of course, 
equivalent to saying that, if the field 
brushes were short-circuited, they would 
of their own accord by rotation of the 
armature in the armature field set up a 
field current magnetizing in the proper 
direction. But this is the very essence of 
modern compensated alternating-current 
motors, and to students and teachers alike 
forms a most valuable starting point for 
the study of such machines. 

The foregoing tests, though conclusive 
evidence that in the machine actually test- 
ed the saving everywhere by adopting 
armature and field coils placed on one 
member is enormous, form hardly a just 
criterion. For in fairness it should be 
stated that the type of machine is old, and 
though the saving over modern machines 
might be considerable, it could not be of 
the same magnitude as in this case. To 
take, therefore, a more up-to-date instance 
we may use the machine already shown in 
Fig. 1, I. If this machine, with a stand- 
ard armature winding, be used as a scries 
motor without ficld coils, then when its 
brushes are inclined at an angle of forty- 
five degrees to the neutral line, its output 
is less than one-half of its previous power. 
There are two points, however, tnat must 
not be overlooked; one is the fact that 
if the machine is designed on these lines 
for use as a series motor, a different length 
of armature can be used, giving us rather 
better results than those quoted. The 
other is, that by altering the angle at 
which the brushes are inclined the field 
and armature ampere-turns can be ad- 
justed, giving us a large control by very 
simple means. The effect of such change 
is to give variable torque with practically 
constant speed; for if a sinusoidal dis- 
tribution be assumed for field and arma- 
ture, moving the brushes through an angle 
of 0 from the field axis changes the field 
effective ampere-turns according to cos 8 
and the armature effective turns according 
to sin 0 so that the torque, whicn is pro- 
portional to the product of these two, is 
a maximum at @ equal forty-five degrees. 

Corresponding to every position of the 
brushes the motor has a definite character- 
istic; when the brush axis nearly corre- 
sponds with the field axis the characteris- 
tic is that of a series motor with a strony 
field and weak armature, while the reverse 
is the case if the brush axis approaches a 
position at right angles to the field axis. 
Thus while maximum torque exists when 
6 equals forty-five degrees, increasing 6 
bevond this value will cause the armature 
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active turns to increase and the ficld am- 
pere-turns to fall, so that the speed should 
remain about constant, the torque being 
slightly reduced. ` 

In practice, however, such sinusoidal 
distributions never are found. If as is 
usual, the field-poles subtend an angle of 
135 degrees, upon moving the brushes 
from 6 = 45 degrees to 6 =67 degrees 
the area of the effective air gap increases 
though the field ampere-turns fall, and 
meanwhile the armature turns increase; 
thus the total field over this range will 
remain nearly constant so that the torque 
(which depends upon the average air 
gap flux density and the number of con- 
ductors carrying current immersed there- 
in) will not sensibly increase, but the 
back electromotive force (which depends 
on the total field flux and the number of 
armature active conductors) will increase 
for a given speed. Over this range then, 
the motor acts as a shunt motor with a 
variable resistance in its armature circuit. 
Outside this range it behaves as described 
above. 

It must not be forgotten that such a 


motor will need a larger commutator and 
smaller reactance voltage than the ordi- 
nary series motor, and this fact, together 
with the characteristics already given. 
combine to show that only in special 
cases will it be of commercial value. 

These cases are such as would neces- 
sitate a machine having extremely small 
external dimensions with no room for 
series rheostat or similar means of con- 
trol, and an example is the small electric 
runabout. Even here its use is a little 
doubtful, because with cells, variable volt- 
age control] can be so easily and cheaply ar- 
ranged. Indeed for small motors it is 
hard in my opinion to beat Fig. 1, II. 
But very long motors of very small diam- 
eter might be better, if arranged without 
field cols. 


(To be continued.) 
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Safety of Electrical Systems. 


To THe EDITOR OF THE ELECTRICAL REVIEW : 

Referring to the article on the “Safety 
of Electrical Systems” on page 172 of 
vour issue of February 2, I would call your 
attention to the fact that the Massachu- 
setts Gas and Electric Light Commission 
publishes annually a list of the accidents 
from electricity. 

The copy that I have at hand is for 
1904, during which vear there were five 
fatal accidents from electricity, all of 
which occurred to workmen in the elec- 
trical works, or to linemen on poles. There 
were seven non-fatal accidents, of which 
only two were to users of electricity, the 
other five being to the workmen. 

Comparing these with the accidents 
from gas. we find that during the same 


‘rious forms seemed to merge. 


vear there were seventy-four fatal acci- 
dents, and 109 non-fatal accidents from 
gas to users of gas. 

I have not the railroad figures at hand, 
but from those I have recently seen in the 
daily papers, railroad accidents are greater 
than either gas or electricity. 

The official figures for electrical acci- 
dents show that the danger is absolutely 
nominal, compared with the results in 
other trades. R. S. HALE. 

Boston, Mass., February 4. 


ee 
The Electrical Behavior of the 
Allotropic Modifications of 
Selenium Under the Influ- 
ence of Heat and Light. 
Researches into the effect of heat and 
light on the various allotropic modifica- 
tions of selenium have been made by P. v. 
Schrott. The forms studied were obtained 
by chemical methods from potassium eel- 
enide, this being in the gray crystalline 
condition, and also the red crystals de- 


posited from carbon bisulphide and the 
amorphous red selenium obtained by long 
standing in chinoline. These different 
modifications of the selenium were pul- 
verized and pressed into cylindrical forms, 
and their electrical properties investigated. 
When the pressure was great—about 10,- 
000 kilogrammes per square centimetre— 
the red precipitated selenium went over 
into the black vitreous form. All of the 
amorphous forms obtained from the gray 
crystalline preparation by heating were 
exceedingly variable, showing sometimes 
positive and sometimes negative tempera- 
ture coeflicients of resistance. The exact 
differences made by Siemens between the 
three modifications, designated as one, two 
and three, were not observed, as the va- 
The hard 
and the white selenium described by Ruh- 
mer resemble Siemen’s forms one and two. 
It was found that the crystallized seleni- 
um obtained from potassium selenide was 
not a conductor and was not sensitive to 
light. This is the base of the grav erys- 
tallized selenium which is stable at ordi- 
nary temperatures. Throngh heating this 
goes over partly into metallic selenium, 
which is an electrical conductor, and is 
sensitive to light without heating. The 
form of sclenium crystallized out of car- 
bon bisulphide tends to go over into the 
metallic form if heated. The sensitive- 
ness to light of the latter form of selenium 
is not affected by temperature until in the 
neighborhood of the melting point, which 
is 210 degrees centigrade. After reaching 
this point and cooling, the resistance in- 
crease due to the effect of light is about 
seventy per cent. The results of the in- 
vestigation are not in agreement with the 
explanation of the effect of light as given 
by Siemens and Hesehus, The author at- 
tributes a decrease in the resistance due to 
light to ionization, while an increase in 
the resistance is thought to be due to 
photopolymerization.— Translated and abh- 
stracted . from, Physthkalusche yZettschrift 
(Leipsiwe), January-15. 
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HIGH-VOLTAGE CONDENSERS. 
BY C. L. DURAND. 


The defects found in the usual types of 
condensers are of three kinds: first, a low 
resistance to the breaking down of the 
dielectric; second, the coatings are not in 
intimate contact with the dielectric over 
its whole surface; third, the cooling is 
gencrally insufficient. All the condensers 
whose diclectrics are formed by organic 
matter such as paper, cloth, ete., are to 
be rejected, for these substances disaggre- 
gate with time and on account of the 
electrolysis of the interposed liquids. In 
the course of numerous tests upon con- 
densers made by different companies, M. 
Moscicki perceived that the breakdown 
occurred nearly always at the border of the 
plates. The experiments showed, for in- 
stance, that a sheet of glass five milli- 
metres thick can support in the middle 
part a pressure as high as 67,000 volts 


Fic. 1.—ELEMENT OF CONDENSER. 


while in the parts near the edges the coat- 
ings are perforated at a tension of 11,700 
volts. It is also found that any foreign 
body placed between the dielectric and 
the coatings gave a point which caused the 
breakdown of the condenser. Hence it is 
essential that the dielectric and the coat- 
ings be intimately superposed over their 
whole extent. 

In order to avoid these faults, the in- 
ventor made the elements of his con- 
densers of glass tubes T (Fig. 1) whose 
neck C has two or three times the thick- 
ness of the rest of the tube. The latter is 
covered inside and out by a chemical sil- 
vering process and this very thin layer 
of silver is coated with a thicker laver of 
copper which gives the needed strength. 
Thus the edge of the outer coating, or the 
weak part, is exactly at the point where the 
dielectric is reenforced, and it results that 
these elements have the same resistance to 
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puncture as if the tube had everywhere the 
same thickness as the neck, while their 
capacity will be determined by the thick- 
ness of the lower or thin part. If the 
precautions which are learned by practice 
are observed, the layer of silver will be 
exactly superposed upon the sides of the 
tube without introducing any foreign body 


Fra. 2.—ELEMENT OF CONDENSER. 


or layers of gas. Thus the above-men- 
tioned faults will be avoided. Each of the 
tubes (Fig. 2) is provided with an upper 
contact P, connected with the inside coat- 
ing and a lower contact P, joined to the 
outer coating. The neck of the tubes is 
scaled in an insulator I with grooves, which 
gives a good insulation between the coat- 
ings. The glass tube is placed in a sheet- 
iron tube L whose tight closing is assured 
by a cap in which is placed a conical rub- 
her stopper b, and the porcelain insulator 
is provided with a bayonet joint which 
presses upon the stopper. The contact of 
the outer coating is connected to the metal 
tube. Glycerine is filled in between the 
metal and glass tubes, mixed with dis- 
tilled water. This method of mounting 
gives new advantages, secing that the 
liquid by distributing the heat through the 
whole mass prevents local heating which 
would bring about the breakdown of the 
element. , Moreover, in place of having 
the copper for the radiating coat, we have 
the surface of the metal tube, which is 
blackened. The accompanying illustra- 
tions show several groups of these high- 
voltage condenser elements. 

These elements are used generally for 
tensions of 10,000 and 15,000 volts, and 
are tested at 27,000 and 40,000 volts. 
For higher tensions they are connected 
in series, and thus are secured batteries 
working at 100,000 volts. Each element 
of a battery is provided with a fuse wire 
which cuts it out in case of accident, leav- 
ing the other tubes working. 

One advantage of the use of condensers 
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is in the suppression of phase lag and phe- 
nomena of resonance. Central station op- 
crators are aware of the complications 
which are brought about by the fall in 
voltage of the alternators. If a group is 
to give, for instance, 100 amperes with 
a power-factor of 0.85, not only will it 
furnish fifteen per cent less energy than if 
the power-factor were equal to unity, but 
it requires about twice the exciting cur- 
rent. It is not excessive to say that if a 
central station was assured of always 
working without lag, it could install alter- 
nators costing twenty or twenty-five per 
cent less, or with the same machines give 
one-fifth or one-quarter more power. This 
is not the only disadvantage of giving 
wattless current to the line. It often hap- 
pens that the day load is used mostly for 
running empty transformers, whence the 
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large amount of current needed and large 
machines set in action with but light load. 
Outside the coal expense, we have oiling 
and labor, which is about the same as for 
full load. | 

Wattless current produced under the 
best conditions is what has been sought 
for by engineers for a long time, so that 
only the machines which are required for 
the real power need be run, but up to 
the present the solution is not at hand. 
Condensers are the inevitable solution of 
the problem, provided they can be made 
commercially available. 

_ Suppression of harmonics is another 
feature. Many alternators have voltage 
and current curves containing harmonics, 
sometimes as high as the fifteenth. They 
may give dangerous phenomena of reso- 
nance, and are harmful for motor working 
and especially for rotaries.°When there are 
capacities [ind series bwith Ithe ‘linex these 
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harmonics have a tendency to increase and 
this as their order is higher. Often dif- 
ferences of potential are found at cer- 
tain points of the network which are out 
of proportion to the machine voltage. 
With capacities in shunt, on the contrary, 
these harmonics are lessened, for they are 
short-circuited by the capacity and in pro- 
portion as their order is higher. The 
third harmonic will pass into the battery 
of condensers three times as easily as the 
first, the fifth five times, and the fifteenth 
fifteen times and so on. ‘Thus the current 
given to the line will be more nearly a 
sinusoid than before. 

Operation of switches is not without 
danger on a system, as, when opened, a 
switch forms a more or less perfect os- 


BATTERY OF CONDENSERS. 


cillatory device and when the curreni 
breaks it creates a series of oscillations 
whose frequency may be 6,000 or 8,000 
cycles. These are very dangerous anid 
cause many accidents to machines. It is 
evident that by placing a set of condensers 
on the machine when the frequency of 
8,000 is produced, this will pass through 
the battery sixty times as easily as the 
standard fiftyv-cvele current. Take the 
case of a 2,500-kilowatt batterv in a sta- 
tion giving 5,000 kilowatts, the current 
passing the battery at 5,000 volts is 500 
amperes. With 8,000 cycles, it can reach 
160 times this or 80,000 amperes at 5,000 
volts. That is, the machine is practically 
put on short-circuit for all the high-fre- 
quency currents. The condensers also 
protect the alternator from atmospheric 
discharges of an oscillatory nature by con- 
necting the middle of the battery to 
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ground. As the atmospheric discharges 
have a very high frequency (500,000 to 
1,000,000), the short-circuit to ground is 
almost absolute. In the preceding case, 
with a potential of 2,500 volts to ground 
and fifty cycles, making a current value 
in the battery of 500 amperes, with a fre- 
quency of 500,000, there would be 5,000,- 
000 amperes passing without causing the 
voltage to rise above the standard. 

The condensers are used to advantage 
for suppressing the extra currents which 
often damage the railway motors. Each 
time the trolley leaves the wire or the 
wheel leaves the rail, resonance phenom- 
ena and high-frequency currents are pro- 
duced. It is found that the rise in voltage 
coming from this cause can reach, and 
even exceed, 5,000 volts, which may break 
down the insulation. To avoid this, it is 
planned to place in the motor circuit a 
large choke coil and to short-circuit the 
motors by condensers. Other sets of ‘con- 
densers, which are fixed, connect the line 
to ground at intervals. All the currents 
of high frequency produced by the inter- 
ruptions pass by the condensers without 
damaging the motors. 

Starting of induction motors on single- 
phase current is another point where con- 
densers can be well used. Certain types 
of induction motor do not start up under 
load, and even using methods which allow 
them to start at no toad, the couple is 
small. With condensers a motor of the 
usual three-phase type may be supplied 
from a single-phase current and secure 
the same conditions of working as if it 
were supplied with three-phase currents. 
If the motor has a sufficient voltage (5,000 
or over) the condenser is connected direct- 
lv across one phase. For lower voltages it 
is connected through a step-up trans- 
former. An inductive coil is connected 
across on the other phases in each case. 
In all cases the battery of condensers and 
the choke coil should have a power equal 
to sixty per cent of what the motor re- 
quires. The armatures of the three-phase 
motors should contain starting resistance, 
otherwise the capacity of the battery needs 
to be two or two and one-half times greater 
to give the maximum starting couple. 

Protection of lines from atmospheric 
discharges is well effected by means of 
these condensers. As these have a very 
high frequency, they may be carried to 
ground without allowing the low-frequency 
alternator current to pass. The principle 
used is based on the fact that the current 
through a condenser is proportional not 
only to the difference of potential between 
the two coatings but also to the frequency 
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of the alternator. Taking a set of con- 
densers which will let flow to ground with 
the standard voltage and fifty cycles, a cur- 
rent of 0.1 ampere, the same battery wiil 
let pass 1,000 amperes at a frequency of 
500,000 without needing a higher tension. 
Atmospheric discharges are of this order, 
and the flow to ground can be very high 
without having the line voltage exceed the 


standard. 
—o 


Medal Awarded at the First 
International Exposition 
of Safety Devices. 


The first international exposition of 
safety devices, under the auspices of the 
American Institute of Social Service, held 
at the Museum of Natural History, New 
York city, from January 29 to February 
12, attracted very general attention and 
it is expected that the auspicious circum- 
stances surrounding this inaugural ex- 
hibition will establish the permanency of 
the idea. 

Appliances for safeguarding the lives 
of operatives manipulating machinery of 


MEDAL COMMEMORATIVE OF THE Firat INTER- 
NATIONAL EXPOSITION OF SAFETY DEVICES, 
HELD aT NEW YORK CITY, JANUARY 28— 
FEBRUARY 12. — 

all types were gathered from all parts of 

the civilized world, a number of prom- 

inent manufacturers contributing inter- 
esting devices which have been worked out 
in factory operations. 

The accompanying illustration is a re- 
production of a medal which has been 
struck in commemoration of this first 
exposition and which has been awarded to 
those taking part in the demonstration. 

a 
The Iowa Electrical 
Association. 

The Iowa Electrical Association, repre- 
senting the electric lighting interests of 
the state, and the Iowa Street and Inter- 
urban Railway Association will meet in 


Clinton in annual convention April 18, 
19 and 20. The managers and other rep- 
resentatives of nearly all of the electric 
light and railway associations in the state 
will be in attendance, and it is expected 
that 400 men from Iowa cities and towns 
will be there. 
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The Telephone Relay. 


M. Henry reviews here the various at- 
tempts that have been made to construct 
a satisfactory telephone relay, and comes 
to the conclusion that but one of the plans 
proposed promises well. This plan con- 
templates the use of the telephonic cur- 
rents as the exciting currents of a small 
dynamo driven at a constant speed. The 
variations in these currents will be fol- 
lowed by corresponding field variations, 
and conscquently will induce correspond- 
ing variations in the clectromotive force 
` generated in the dynamo armature. There 
are a number of difficulties to be over- 
come, and the author has not yet been 
able to make any satisfactory experiments. 
This method would introduce an electro- 
magnetic reaction in place of the effects 
of inertia and mechanical resonance en- 
countered in other types of relay, but it is 
thought that the reaction can be met suc- 
cessfully. The method is thought to be 
suitable for other purposes, such as trans- 
mitting pictures and observing electrical 
phenomena of earth and air.—Translated 
and abstracted from L’ Électricien (Parts), 
January 19. 


A Spectrum of Roentgen Rays from 
a Focus Tube, and the Relatively 
Selective Absorption of Roentgen 
Rays in Certain Metals. 

The experiment described here was 
made by J. M. Adams to determine 
whether an ordinary beam of Roentgen 
rays is heterogeneous, if substances show 
selective absorption toward the different 
kinds of rays; furthermore, to ascertain 
whether the selective absorption, if it ex- 
ist, follows the same law for all substances. 
To carry out the test a Roentgen rayftube 
similar to an ordinary focus tube was 
prepared, except that the target consisted 
of a strip of platinum bent to a circular 
are and placed in the tube. A thick lead 
screen was set up in front of the tube fac- 
ing the concave side of the target in a 
plane parallel to the axis of the tube. At 
a point opposite the target this screen was 
pierced by a smal] hole with beveled edge. 
When the tube was in operation a bright 
spot was observed on a fluorescent screen 
placed behind the lead screen, this being 
the image of the spot on the target. A 
magnetic field was then applied to the 
tube, so that the ray striking the target 
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was spread out into a spectrum. The 
effect was to draw out the spot on the fluo- 
rescent screen into a band. It was to be 
expected that the rays at different points 
along this band would show different 
properties. That a more or less complete 
separation of Roentgen rays into a spec- 
trum was actually effected was made plain 
by dividing the band into halves length- 
wise and photographing it while one-half 
was covered with a sheet of copper. The 
photograph thus obtained showed that the 
absorbing power of copper at the two ends 
of the band was different. By covering 
the two sides of the band with different 
metals and photographing it the result 
showed that the metals have different ab- 
sorbing powers. It was shown in this way 
that certain portions of the band were 
transmitted through some metals, such as 
silver, in much greater quantity than 
through aluminum, and that this result 
was not affected by the thickness of the 
plate. The conclusions drawn from the 
experiment are that the beam of Roentgen 
rays from a focus tube is heterogeneous; 
thatametallic sheet shows selective absorp- 
tions of the above rays, and that this se- 
lective absorption does not follow the same 
law in all metals.—Abstracted from the 
American Journal of Science (New Ha- 
ven, Ct.), February. 
e 
Traction Dynamics. 

The factors entering into the propul- 
sion of cars by means of electrice motors 
are considered here by E. G. Allen. The 
general effects of poor track and wind 
resistance are pointed out. For city and 
suburban work, where a speed of thirty 
miles per hour is not exceeded, it is safe 
to assume that the train resistance is 
twenty pounds per ton. For high-speed 
interurban calculations the resistance va- 
ries with the speed, as the wind effect 
must be taken into consideration. The 
loss of energy through braking is variable 
and largely affected by conditions of 
schedule and grade. For a certain class 
of service the amount of braking is almost 
solely responsible for the widely different 
number of watt-hours necessary for each 
ton-mile of car travel. It is therefore im- 
portant. that schedules, gear ratio, grades, 
ete., should be selected, as far as feasible, 
with a view to reducing the amount of 


braking necessary. Steep grades increase 
the loss of energy through braking. Ex- 
amples are given showing that this in- 
crease may be from five to ten per cent. 
The schedule has an important bearing on 
the power consumption. With an easy 
schedule much drifting may be introduced 
into the car movement and braking be 
begun at a lower speed, so that less energv 
will be lost from this cause. A decrease 
in schedule speed of twelve per cent in 
one case brought about a decrease of 
nearly fifty per cent in the energy con- 
sumed by the car. When a car is obliged 
to accelerate frequently and does not run 
any great distance at its maximum speed 
it is best to use as low speed gears as pos- 
sible and allow the required schedule to be 
made with ease. This is desirable for the 
equipment and for the power station, as 
the starting current is light. It gives 
minimum losses. The line voltage has an 
effect on power consumption dependent on 
other conditions. If no attempt is made 
to hold the schedule and the proportion of 
coasting is maintained, a decrease in line 
voltage decreases the watt-hours consumed 
per car mile on account of the decrease in 
motor and rheostat losses due to increase 
in current value and decrease in train re- 
sistance losses due to decrease in speed. 
If, on the other hand, an attempt be made 
to maintain the schedule speed with low 
voltage, the power consumption may be 
increased even above normal. Rates of 
acceleration affect the power consumption, 
for with more rapid rates more ground is 
covered during periods of acceleration and 
more coasting may thereby be introduced. 
Increase in acceleration is obtained, how- 
ever, at the expense of increased currents, 
which tend to overload the motor and in- 
crease motor and rheostat losses. The 
number of passengers carried on a car 
affects the power consumption somewhat, 
partly on account of additional weight, 
but chiefly because of the increase in the 
number and length of stops. Theoretically 
with no braking losses the power con- 
sumption in watt-hours per ton-mile 
should be numerically twice the train re- 
sistance expressed in pounds per ton. 
Expressions for the theoretical loss in 
braking may also be worked out. These 
values are good and/valuable_as a matter 
of comparison and ‘as a_guidey, but. the 


February 16, 1907 


results given bv them are lower than those 
obtained in actual operations, on account 
of various factors which can not be given 
consideration in the formule. A factor 
which is as important, if not more so, 
than the watt-hour consumption, is the 
maximum power demand of a car or sys- 
tem, as it is this which determines the 
number of feeders required and the size 
of the generating or converting apparatus. 
A large system ordinarily gives a daily 
load factor of from thirty-five to forty per 
cent; for a small system it may be as low 
as ten per cent.—Abstracted from the 
Journal of Electricity, Power and Gas 
(San Francisco), January 12. 
< 


Radium and Geology. 

When considering the influence of ra- 
dium on earth history, it is generally 
assumed that the radium detected every- 
where in the surface materials of the 
carth is an original constituent of the 
igneous rocks. A recent study of the mat- 


ter has led J. Joly to a different view, as 


there seem to be difficulties in the way of 
accepting the original or primary nature 
of the radium in rocks. The original na- 
ture of the radium can not be maintained 
without at the same time assuming the 
presence of the associated uranium to 
make good the radioactive decay. If such 
uranium existed difficulties arise from 
the facts of solvent denudation. The 
ocean receives the dissolved rock mate- 
rials, and even assuming geological time 
as only a very few million vears, accord- 
ing to this explanation the quantity of 
radium now in the ocean should be much 
greater than has been observed. If the 
river supply of dissolved rock materials 
had been sustained for only 20,000,000 
years, sea salt should possess a richness 
twenty-five times as great as the ascer- 
tained amount. In making this state- 
ment it is assumed that the radioactive 
substances are removed from the land 
along with other mineral matter, and that 
along with the radium brought into river 
water on the breakup of rock minerals the 
postulated uranium is also carried to the 
ocean. R. J. Strutt has estimated that 
the radium in sea salt is 0.15x10'? 
gramme per gramme. From this there 
must be in the ‘about 8x10° 
grammes. From Boltwood’s experiments, 
to maintain this quantity of radium in 
the ocean there must be brought into it 
annually 1.78x10% grammes of radium. 
Taking the accepted figures for the total 
volume of river water and the dissolved 
matter therein whieh annually enter the 
ocean, and assuming that the matter in 


ocean 


* 
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solution possesses the mean radium con- 
tent of the igneous rocks, it is found that 
only 10* grammes should enter the ocean 
annually in the waste of the land. This is 
not nearly what is required to maintain 
the oceanic radium at its approximate 
present value. If the associated uranium 
enters along with the radium there would 
be in 800,000 vears an accumulation of 
uranium in the ocean sufficient to account 
for the existing amount of radium; but 
evidently this period is too short geologi- 
cally. For these reasons the author seeks 
to explain the presence of radium in 
other ways. The simplest explanation is 
that there is no associated uranium gen- 
erally distributed throughout the surface 
materials of the earth. Exception, of 
course, must be made to the ore bodies 
and thermal springs and to certain igne- 
ous masses which contain uranium. The 
radium can not come from volcanic 
sources, nor can it reach the surface as 
ores in general do by means of fissure 
veins. By a process of exclusion the 
author thinks that he is justified in con- 
sidering the possibility that the radium is 
picked up by the earth in its motion 
through space. The probable source of it 
is the sun, and there are arguments in 
support of this view besides that of ex- 
clusion. The radium is fairly uniformly 
distributed over the earth’s surface, and 
it would be expected that the more imper- 
vious mineral substances would show the 
least amount, as has been found to be 
the case by Strutt. There appears to be 
no unprobability that matter in minute 
quantities might reach us from the sun, 
and here we are observing the most min- 
ute traces. If the observations are correct 
as to the velocities of solar ejections, it 
would take but a few days to bring solar 
matter into the orbit of the earth. Sun- 
spot weather action may also be involved, 
as well as the phenomena of atmospheric 
radioactivity.—A bstracted from Nature 
(London), January 24. 
< 


Hard-Drawn Copper Wire. 

Although hard-drawn copper wire has 
been defined as wire which will not elon- 
gate more than one per cent without 
fracture, this definition is not applicable 
to the conditions of practical testing. In 
the case of soft copper wire under stress a 
steady, permanent elongation takes place, 
as the load is increased, practically 
throughout the length of the piece under 
test until the breaking point is reached, 
when a local elongation takes place at the 
spot where the wire breaks. The total 
elongation being large, this local elonga- 
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tion is small in proportion, and so the re- 


sult is not materially affected by the length 
of the test piece. With hard-drawn wire 
the actual increase of length while under 
stress is small until the point of fracture 
is reached, when a local elongation takes 
place which forms a large part of the 
total; consequently, if elongation is meas- 
ured up to actual fracture, the percentage 
depends through this cause alone largely 
on the length of the test piece. The test 
pieces usually emploved are not more than 
eight or ten inches long, and the total 
elongation to be measured is small; there- 
fore, although fairly uniform measure- 
ments may be obtained, the readings are 
largely affected by unavoidable sources of 
error, and are a good deal higher than they 
should be, as much smaller figures are 
obtained byv careful experiment from 
pieces many feet in length. The effect of 
drawing upon copper appears to be two- 
fold; it increases the tensile strength and 
increases the elasticity. The latter effect 
is almost nullified by subsequent an- 
nealing, the former effect partially so. The 
action appears to be to some extent super- 
ficial, as the effect is less on a wire of large 
diameter than on one of small diameter. 
It is customary to draw each size of wire 
to such an extent as shall give ample 
strength for the purpose for which it is 
employed without increasing the cost of 
the thicker sizes to an extent which would 
not be warranted by the slight increase of 
strength obtained. Diagrams are given 
showing the gradual alteration of the be- 
havior of the wires under tensile stress, 
from wires one-half inch in diameter to 
eighty mils. The latter wire has an ul- 
timate strength of thirty tons per square 
inch, while for the former it is only 22.4 
tons. The elongation at fracture rises 
from 2.2 per cent in ten inches for the 
smaller wire to three inches for the latter. 


The elastic limit follows the breaking 
stress in a fairly constant ratio, being 
reached on the thinner wire at seventy per 
cent of the breaking stress, and at seventy- 
five per cent for the thicker. In prefer- 
ence to a test for elongation the author 
prefers the specification called for by the 
British post-office. This savs that all wire 
shall stand wrapping in six turns around 
its own diameter, unwrapping and wrap- 
ping again in the same direction without 
fracture. This, if coupled with the re- 
quirement of a sufficient tensile strength. 
ensures wire of the best possible quality 
for al] overhead purposes. A graphic dia- 
gram is given for showing the variation in 
tensile strength throughout the range of 
sizes. This line follows closely the line 
determined experimentally with a margin 
of about one-half ton per square inch.— 
Abstracted from(the Electrical Reriew 
( London’); January.25, 
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Methods of Getting New Business 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Cost of a Grouchy 
Telephone Clerk. ; 


If you have the colossal, dazzling ef- 
frontery to doubt the all-around purity, 
probity and perspicacity of the average 
telephone clerk, ask him about it. 

That he is a power in the central sta- 
tion’s down-town office is no mooted ques- 
tion—in his mind, at least. The president 
or manager may hold a position slightly 
greater in importance than his, but you 
can’t make a certain few of his genus be- 
lieve it. And when it comes to conde- 
scending to use courteous language to mere 
customers, who call up by telephone for 
information, such an attitude would too 
often shame, belittle and plebeianize him. 

Don’t misinterpret us—all telephone 
clerks are not members of this superior 
species—all are not tarred with the same 
brush. But as a class, the public has been 
forced, by sore experience, to regard the 
usual telephone clerk as a necessary evil 
that must, perforce, be tolerated. As a 
matter of fact, the telephone clerk often 
forms the only connective communicating 
link between the largest part of the public 
and the central station company. 

A great part of the people go on for 
years using electricity, and never get be- 
yond the telephone stage in their personal 
relations with the company. It is there- 
fore but natural that they should be prone 
to judge the company by the treatment 
they receive through the telephone. 

In this important department for good 
or evil, pray, how are you equipped? Is 
this department in your business presided 
over by one of these self-inspired, short- 
mannered, irritating personages? Is he 
spreading broadcast among your people a 
wrong impression of the spirit of your 
company? Is he sowing the seeds of ran- 
cor in those with whom he talks through 
the telephone. Is he giving you a reputa- 
tion for discourtesy and lack of considera- 
tion toward your people? 

It is one of the unexplained mysteries 
of life that when an individual begins to 
be a buyer—a patron—he immediately 
conceives it is his duty to become notional, 
and find fault. No matter how fair- 
minded he may be in other respects, the 
fact that he is a customer impresses him, 
somehow or another, with a feeling of 
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testiness, and a realization that he is a 
being expressly to be catered to. This 
seems to be an inherent characteristic of 
all human nature. It may not be just, 
but it is a condition which the public serv- 
ice corporation, particularly, seems to be 
looked to to recognize. 

Mrs. Brown pays her monthly bill for 
current, and on the heels of it telephones 
the central company regarding some 
grievance she has discovered or imagined, 
it makes no difference which. 

Right here is presented a splendid op- 


valued customer, and put her into the 
wrong channel of thinking things. 

What can we do with such telephone 
clerks? Quite a lot, if you please. The 
manager of the central station plant is a 
pretty busy fellow, who can find little time 
to play, yet he could well afford to keep 
an eye on his telephone clerk. By taking 
a personal interest in the telephone de- 
partment for a time, he could, with proper 
effort, convert his telephone clerk. from a 
disquieting and business-destroying me- 
dium into a business-builder. Let him 


Handsome bulletins published in connection with the very forceful campaign of 
direct-by-mail advertising now being carried on by the Mexican Light and Power Company, 
Mexico City. 


portunity for your telephone clerk to show 
his real worth. If he turns Mrs. Brown 
away with a short or unsatisfying or irri- 
tating answer, the chances are that Mrs. 
Brown will feel aggrieved, imagine she 
has been “bitten off,” and the memory of 
the discourtesy will gnaw at her inner 
being to the extent that she will conjure 
up and magnify all manners of grievances 
against your company, and tell others the 
story. 

And so it lies within the province of the 
telephone clerk to poison the mind of a 


thoroughly impress upon his clerk the im- 
portance of courtesy to whomsoever may 
call up—patron or no. Let him under- 
stand that it is not sufficient that the man 
at the telephone should politely answer a 
question over the telephone. It behooves 
him to do more than that. 

If the question happens to be something 
he can not answer at the moment, let him 
show enough interest in his job to procure 
the name and address of the questioner 
and respectfully inform him that the mat- 
ter shall have prompt attention frony the 
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proper source. Let the telephone clerk 
also bear in mind that such matters as 
these may be handled by him in such a 
way through the telephone that the person 


$ F arif 
T Jae 
= 


< $. , 
Sew kee p 
; — Vax a 


"e SRi 
og ee 

4 p t-g 
EEO \ ` m 
ME yd 
E “4 ed he ` 
le S 
be oe < Cae Ts 


ELECTRICAL REVIEW 


a temperature at zero and a taunting grin 
at the great public’s complaints. 

Young man, if you are a telephone clerk, 
vou can be a better telephone clerk. Do 
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The Grand Rapids Edison Company improved the opportunity to become acquainted 
with its public by making a very attractive and complete exhibit at a pure food show held in 


its city. 
stim 


at the other end will not be made to feel 
that he has intruded, and that his com- 
plaint is going to be investigated simply 
as a matter of forced duty by the central 
company. 

On the other hand, a tactful, pleasant- 
mannered, willing clerk can so treat these 
cases that the complainant shall be dis- 
armed of all pugnaciousness and made to 
feel that the company really has his in- 
terests at heart, and is not only willing, 
but anxious, to straighten out any troubles 
that may exist. And thus, in place of of- 
fending and perhaps losing a customer, 
a more valuable customer than even before 
is made for the company. 

The average man is flattered by atten- 
tion. It’s a trait that few of us outgrow. 
And, as before hinted, the man who con- 
siders himself a customer wants a lot of 
attention. Sometimes he contrives to stand 
around in the way, secretly hoping that he 
may get bumped and thus have an excuse 
to get mad and find fault. This shows one 
of the common weaknesses of human na- 
ture, which all merchants who sell things 
must contend with. 

The central station company is particu- 
larly subject to this condition, for the 
reason that most folks look upon any pub- 
lic service institution as a selfish, grasping 
sort of ogre, with a pulse beat at seventy, 


It is reported that public interest in many of the new electrical devices was greatly 
ted by this action on the company’s part. 


not be content to answer your telephone 
in a listless, perfunctory way. Put your 
heart in your employer’s business. Take 
an interest in the wants of your employer’s 
patrons. They are deserving of your best 
efforts, through the telephone. In serving 
them you are serving your company, and 
whatever you may accomplish toward a 
development of a friendlier relation be- 
tween these patrons and your company 


We thank you for the remittance covered by 
the enclosed receipts. 

We hope to merit your continued patronage by 
making our service the best in the world. 

Will you help us by promptly telling us of any 
difficulty you may experience with it? 


P Gas and Ele Company. 
PHONE MAIN 3340. 7 as 


An excellent example of a receipt blank card, 
sent out bv the Peoria Gas and Electric Com- 
pany. Peoria, lll.. and which serves to illustrate 
the new public-befriending tone adopted by the 
more commercially aggressive central stations 
throughout the United States. 

must, in the end, react to your own indi- 
vidual good in the way of earned promo- 
tion. Strive to make yourself too con- 
spicuously big for your position. Don’t be 
content to work for six o’clock and six 
dollars. It is possible for you to make 
yourself known and felt by your treat- 
ment of customers through the telephone. 
And it is possible that your employer 
will be the first to recognize your efforts 


to promote the general good. 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 


new-business departments in suggesting 
ints which they can profitably bring out 
la their occasional meetings with the com- 
pany's representatives. 
We shall gratefully accept contributions 
and suggestions from any of our readers. 


This is the best and brightest time of 
the year for our business. 

What have you done toward making a 
good start and getting your share? 

How are you going to stand when the 
list of sales is made up at the end of the 
month? The opportunities are all around 
you for the lining up of new prospects, 
new business, but they won’t come unless 
you dig—dig deep for them. 

Down below the outer crust of threshed- 
over prospects is the hard-headed man who 
will be interested if a good proposition is 
put up to him in a real, live, convincing 
way. 

Mind you! no half-hearted attempts 
will go. You've got to get out your best 
brand of selling arguments and shoot a 
line of convincing and interesting ideas to 
help his business. 

That’s what this man wants to know— 
will it help me and can I make it pay in 
my business? 

But you’ve got to dig for these fellows 
for the same reason that you have to dig 
for gold. The biggest nuggets are gener- 
ally anchored the fastest in the earth and 
it takes the hard digging to loosen them. 

The best contracts generally require the 
most digging, but they pay us for our hard 
work. 

Don’t wait for something to turn up— 
there’s a contract waiting for you some- 
where, but you’ve got to go after it—it 
won’t come to you. | 

Why not start your search to-day ? 

Why not bring in the business we know 
you are capable of if you go at it in the 
right way? 

We want you to have a big balance to 
your credit on the right side of the ledger 
this month, partly because we want this 
month’s business to be a record breaker 
and partly because we are both in the busi- 
ness to make money, and what we make 
must be made together. 

Why not get the right start now and 
bag those orders that mean business for us 
now and in the futuye? Fa ee | 
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yourself that to-morrow you’ll get really 
and truly busy, but start to-day. 


Hit those prospects you meet like a land- 


slide and carry them off their feet. Then 
keep up the work the rest of this month 
and you’ll have a good start toward mak- 


ing this year your best. 
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Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to: 
those who are interested directly or in- 
directly in the sale of central station 
current. 


A business not advertised is a business 
without a chance. 

Good nature without prudence is fool- 
ishness. 

Don’t use “the best in the world”—it 
is empty bombast. 

When a man loses he blames it on his 
luck; but when he wins he attributes it t 
his pao judgment. 

Keep your. idea box open for contribu- 
tions at all hours. 

Make electricity talk economy—an ar- 
gument to the purse listens best. 

Signs of the times are electric signs. 

Fire most ammunition where your rivals 
are thickest. 

Get to-morrow out of your vocabulary. 

Talk like a sensible man—not like a 
parrot. 
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but do not err in the other direction 
either. 

A solicitor will succeed with those to 
whom he makes himself agreeable. 

A million mice nibble at every business 
concern. Keep the traps all set. 

Your opportunity is a gold mine—it 
gives you a chance to dig, dig, dig! 

A solicitor looking for sympathy needs 
only two swift kicks, properly placed. 

A dozen adjectives are outweighed by 
one fact. 

The best solicitor is a talker, a thinker 
and a man of the people. 


NEW 


It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 


in the field and, consequently, in close 
touch with the progress of the new-busl- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Port Huron Light and Power Company, 
Port Huron, Mich.—Among the younger 
and progressive central station man- 
agers we are pleased to say that A. Mar- 
shall, of Port Huron, Mich., is more than 
“making good” with his modern and up- 
to-date methods of going after business. 

On January 1, 1906, the Port Huron 
COMPANY 
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A Comprehensive Register for Solicitors. 


You will get closer to a man by letting 
him do you a favor than by doing him one. 

Don’t wiggle. 

Here’s a tip—dig, push, sweat—but get 
the contract. 

The great hindrance to all motion is 
friction, yet without friction there would 
be no motion. 


Do not crowd electricity upon a man, 


Light and Power Company made a sweep- 
ing reduction in rates, depending entirely 
upon the increased use of current for its 
revenue. Mr. Marshall informs us that 
one month after the reduction in the cost 
of current the revenue was about the same 
and has increased each month considerably, 
so that at the end of the year 1906 there 
was a fifteen per cent increase. 
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Mr. Marshall feels that it more than 
pays to make very liberal rates, and intends 
to push harder than ever for business this 
year. At the present time this company is 
looking for an up-town office and intends 
to install an elaborate display room, etc. 


Mr. Marshall says that the best location 


that can be got will be none too good. 

This company installed about twenty 
electric signs in the year 1906, with an 
average of over 100 lamps per sign. Pre- 
vious to this date there was only one elec- 
tric sign installed in Port Huron. To in- 
stall these signs, the Port Huron Light 
and Power Company, with both advertis- 
ing and solicitors, offered to hang all signs 
free and also offered to furnish a sign on 
twelve or twenty-four monthly payments, 
the company adding interest on its in- 
vestment in these signs. 

Another very clever and unique idea 
that was worked by this company was that 
of solicitors calling on the merchants and 
soliciting contracts for one year for a 
string of lights across the street, each 
string of lights being 100 feet apart; the 
merchants to pay pro rata according to 
merchants in the block. The cost to each 
merchant figured a trifle less than $1 per 
month. This scheme was adopted and 
used with great success, and after being 
used in certain parts of the city the mer- 


chants in other parts of the city were 


clamoring for a similar string of lights 
across the street in their block. This was 
certainly fine advertising for the mer- 
chants at a very low figure. 

Another scheme which took very well in 
Port Huron was as follows: The company 
announced in the middle of the month, 
March, 1906, by newspaper and direct-by- 
mail advertising, that it would give all its 
prospective residence customers light free 
until May 1, providing they made con- 
tracts for electricity and had their houses 
wired at once. This idea was the cause of 
the company’s putting electricity in a large 
number of residences which formerly used 
other forms of illumination. 

Mr. Marshall also hit upon the scheme 
of placing square luminous signs in differ- 
ent places in the residence district, chang- 
ing copy every week or ten days. These 
signs were turned on and off by patrol- 
men. One sign was placed by accident 
in front of the residence of the manager 
of the gas company, causing considerable 
amusement. 

This company gives free renewals for 
“Gem” lamps and reflectors and is very 
successful in fighting the gas arc lamp 
with the “Gem” 250-watt lamp. 

Flat-irons|-on, thirty days’ )approval— 


f 
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in fact, all modern methods—were used 
to introduce electric utensils. 

The Port Huron people by direct-by- 
mail advertising, newspaper advertising 
and solicitors have demonstrated beyond a 
doubt that it pays to push with energy 
after new business, and it is the hope and 
ambition of Mr. Marshall to make a far 
better showing during the year 1907 than 
the excellent showing for the past year. 

We have previously had occasion to 
briefly mention the Fremont Yaryan Com- 
panv, of Fremont, Ohio, as being one of 
the companies located in a small city 
whose commercial enterprise commends it 
especially to the notice of central station 
men who are looking for new ideas and 
successful current-selling plans. 

Considerable educational work is done 
in Fremont in the way of direct-by-mail 
aivertising to present and possible con- 


— ua 


electrical devices. 


sumers, but the interest stimulated in this 
way is not allowed to die for want of cul- 
tivation. Actual solicitation follows up 
the advertising, and, in addition, the pub- 
lic is constantly reminded of the com- 
pany’s presence, perhaps by reason of the 
fact that the company’s office is situated 
in one of the best locations in the city 
and the company’s message is heralded by 
a beautiful electric sign which extends out 
over the sidewalk and inspires confidence 
in Fremonters that electricity is a good 
trade-bringer, inasmuch as the electric 
lighting company takes its own medicine 
and uses a sign of this description as an 
aid to the securing of more business. 
Moreover, the company’s windows are 
always beautifully displayed. Portable 
lamps, electrical devices and appliances of 
all description are constantly shown in the 


The Fremont Yaryan Company's idea of advertising electricity and 
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windows and in the offices inside. This 
display is constantly changed and renewed 
so that the public is kept on the qut vive 
and is always looking for something new 
in the electric light company’s windows. 

The Tyler Electric Light and Power 
Company, of Tyler, Tex., is making most 
creditable efforts to insure 1907 being the 
most successful year in the history of this 
company so far as new-business growth 
and development is concerned. 

The ‘company is 
going out after the 
Tyler public with a 
strong, aggressive, 
direct-by-mail ad- 
vertising campaign 
and, as a reinforce- 
ment to the mail 


advertising, seven- 


inch space is used 
daily in each of the 
two local news- 
papers. 

A plan which has 
been adopted anc 
found successiul in 
gaining new cus- 
tomers is that of offering to give an elec- 
tric flat-iron to any customer who brings 
the company another customer. This is 
something which other central station 
managers will do well to try out, because 
there can certainly be no question as to 
the advantage of having every customer 
on a company’s books turn solicitor for the 
company. 

Another, evidence of the right spirit to- 
ward the public is the fact that free lamp 
renewals are given and unusual care is 
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taken to see that lamps are renewed before 
they get below par. 

There has been considerable discussion 
as to the merits and demerits of various 
forms of follow-up svstems, and many 
suggestions for cards of varying degrees of 
excellence have been submitted and adopt- 
ed by companies from time to time. 

We are pleased to show herewith a form 
of card which has been found entirely sat- 
isfactory by the Commonwealth Power 


Company, which has adopted it, and we 
believe other central station managers will 
find that they can afford to look carefully 
into the merits of this card, perhaps with 
the result of adopting it for their own 
company. It seems unusually comprehen- 
sive. . 

R. D. Apperson, president of the Lynch- 
burg Traction and Light Company, Lynch- 
burg, Va., is very keen on methods of get- 
ting new business. This company quite 
recently inaugurated a series of “plain 
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traction talks” in the daily papers dis- 
tributed in its territory. These talks have 
attracted a great deal of attention, and 
the vigorous manner in which the company 
has proceeded has redounded very much 
to its benefit. In addition to the adver- 
tising space occupied by the “plain 
traction talks,” which occupy an aver- 
age space of twelve inches, three col- 
umns wide, the company has from time 


to time some very interesting articles 
contributed by its representatives to the 
reading columns. These articles discuss 
such features as improvements in illumi- 
nants, utility of electrical devices and the 
futility of municipalization of public util- 
ities. The Roanoke Railway and Electric 
Company, of which Mr. Apperson is also 
president, is conducting a similar cam- 
paign in the daily newspapers distributed 
in Roanoke, Va. 
——_—__<@—-—___ 
BOOK REVIEWS. 

“Electric Ignition for Motor Vehicles.” 
W. Hibbard. New York. The Macmillan 
Company. Boards. 128 pages. 4% by 6% 
inches. Supplied by the ELECTRICAL REVIEW 
at 50 cents. 

This book has been written in simple 
language, and is an attempt to deal with 
actual questions which arise in the han- 
dling of motor vehicles by men inexpe- 
rienced with electrical phenomena. The 
contents include a general review of the 
subject, discussion on batteries, commu- 
tators and coils, magnetic fields, con- 


densers, multi-cylinder engines and syn- 
chronous ignition, faults, and magneto 
methods of ignition. An appendix gives 
some data on the chemistry of a dry cell, 
the chemistry of an accumulator, the 
methods of charging storage batteries, and 
an explanation of electrical terms. 


“The Engineering Index.” Vol. IV. New 
York. The Engineering Magazine. Leather. 
1,236 pages. 7 by 9% inches. Supplied by 
the ELECTRICAL REVIEW at $7.50. 


The present volume covers “The Engi- 
neering Index” for the five years 1901- 
1905. The work has been edited by Henry 
Harrison Suplee and J. H. Cuntz, in co- 
operation with Charles Buxton Going. 
This index is so well known and so much 


esteemed that it is difficult to add any: 


word of praise to its established reputa- 
tion. The references are given in alpha- 


betical classifications and cross-references 
are frequent, making this a very valuable 
index for research work. One of the chief 
points of value of this work as a book of 
reference is the impartial presentation of 
the contents of all the known engineering 
publications. The list of periodicals in- 
dexed covers 250 technical and engineer- 
ing Journals in six different languages. In 
each case a brief abstract is given, show- 
ing the scope and purport of the article. 
It is the purpose of the publisher to issue 
the subsequent volumes of the index 
yearly. 
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Spreading the Gospel of 
Better Dluminatton. 


Considerable interest is being taken in 
the work being done by Albert Jackson 
Marshall, of the enginecring department 
of the Holophane Glass Company, New 
York city, in bringing the attention of the 


- working forces of central stations and the 


customers of central station companies to 
the requirements and possibilities of il- 
lumination through the use of electricity. 
This work was started about a year ago 
as an experiment, but the results achieved 
have reached such a degree of importance, 
and the demand for the lectures has so 
increased, that Mr. Marshall is now de- 
voting all his energies to going from one 
town to another and meeting with the rep- 
resentatives of the central stations and 
their customers. 

In developing this lecture work a large 
amount of data has been brought together, 
supplemented by several hundred lantern 
slides, portable photometric cabinets and 
apparatus for graphic demonstrations. 
The subject is taken up in as simple and 
straightforward a manner as possible, so 
that those in the audience may easily com- 
prehend the technicalities with which the 
subject is more or less burdened. One of 
the principal points ‘which Mr. Marshall 
brings to the attention of his listeners is 


the fact that the conceptions of light and 


illumination must be kept absolutely sep- 
arate and treated as individual considera- 
tions. Apparently the prime object of 
the central station man’s business is to 
sell current, and, consequently, light; 
while the customer’s demand is not so 
much for light as it is for illumination. 
Instances are given during the course 
of the lectures of the vast improvements 
which may be brought about in the illu- 
mination of certain places by the proper 
placing of the light units and by prop- 
erly assisting the light units with the use 
of auxiliary devices, such as shades and 
reflectors. Frequently there are many 
questions to answer, and in several in- 
stances the lecturer has been fortunate 
enough to make a practical demonstration 
of improving the illumination in stores 
and residences in the town in which the 
lecture is given. In some cases, where 
this improvement has been demonstrated, 
it has resulted in cutting down the current 
consumed by the customer whose illumi- 
nation has been improved. Sometimes the 
central station manager has been short- 
sighted enough to complain bitterly of this 
condition, but in every instance the same 
party has been glad to acknowledge that 
the improved illumination in the one case 
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has resulted in a demand for similar il- 
lumination in a dozen places where elec- 
tricity was not used before. In this way 
alone the lecture work, as undertaken by 
Mr. Marshall, has been very gratifying. 
In other cases the inspiration and informa- 
tion given to the consulting force of the 
central station have been almost phenom- 
enal in their results, and there is no pos- 
sible chance for doubt as to the effect 
which these lectures have had in promot- 
ing, on the part of the consumer, a feeling 
of greater confidence in, and respect for, 
the supply corporation. | 

The company with which Mr. Marshall 
is connected is a pioneer in the agitation 
for the scientific working out of illuminat- 
ing problems, and while the company is 
the manufacturer of several well-known 
auxiliary devices for controlling the il- 
lumination from electric lamps, its prod- 
uct is mentioned only incidentally during 
the course of the lectures. The company 
bears all the expense of Mr. Marshall’s 
work, and is confident that in the gen- 
eral stimulation which follows such edu- 
cational work as this, that it, along with 
the suppliers of electricity, will benefit 
greatly. As was stated before, so great 
has been the demand for the lectures that 
Mr. Marshall’s itinerary is now laid out 
very much the same as an actor making 
one-night stands. It is the company’s 
ambition, however, to place these lectures 
at the disposal of as many of the central 
stations as can guarantee a proper interest 
in them. The only concession which the 
company demands is that the central sta- 
tion organization in whose town the lec- 
ture is to be given shall provide a suitable 
hall, together with a stereopticon and an 
operator to handle it. 

SS ei, 
Illuminating Engineering 
Society. 

A mecting of the New York section of 
the Illuminating Engineering Society 
was held at the Edison Auditorium on 
Friday, February 8. The following officers 
were elected for the ensuing year: 

Chairman: A. E. Forstall. 

Managers: M. K. Ayer, T. R. Beale. 

Secretary: Preston S. Millar. 

A paper entitled “Photometry of In- 
candescent Gas Lamps” was presented by 
Thomas J. Litle, Jr., of the Welsbacn 
Company, Gloucester, N. J. This de- 
scribes the photometer room equipment 
and the methods to be pursued in test- 
ing the’ mantle. | 
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Compania Electrica e Irriga- 
dora, of Pachuca, Mexico. 
The Compania Electrica e Irrigadora, 

of Pachuca, which for about six years 

has been supplying to the city of Pachuca 
electrical energy for power and lighting in 
that city from its Juando generating sta- 
tion, has now in process of construction 

a new plant, the Elba generating station, 

which has been found necessary to supply 

the rapidly increasing demand for power 
in Pachuca. 


The new Elba generating station is lo- 


cated on the same stream, the waters of 
the drainage canal from Mexico City, as 
the Juando station. At the Juando sta- 
tion there is in operation apparatus ap- 
proximating 3,000 horse-power, compris- 
ing six 375-kilowatt Westinghouse gener- 
ators. The generators supply energy at 
440 volts, raised to approximately 25,000 
volts, three-phase, by means of banks of 
large transformers. At the Pachuca end 
of the transmission line this voltage is 
reduced to 2,200 volts for general distribu- 
tion. 

The company contracted with the Real 
del Monte mincs for 5,000 horse-power, 
necessitating the construction of the Elba 
plant, which is to be modern in all its 
equipment. All of the new apparatus for 
the Elba plant, as well as the other neces- 
sary additions to the Juando plant and the 
receiving station at Pachuca, will come 
from the works of the Westinghouse Flec- 
tric and Manufacturing Company, Pitts- 
burg, Pa., which G. & O. Braniff & Com- 
pany represent in the republic. 

The Elba plant will be equipped with 
four 1,540-kilowatt generators, generating 
current at 2,200 volts. These generators 
will be driven by wheels made by Picard, 
Pictet & Company, of Geneva, Switzer- 
land. There will be two 125-kilowatt ex- 
citer generators for exciting the fields of 
the alternators. The switchboard arrange- 
ment, together with the lightning protec- 
tive apparatus and controlling switches, 
will be of the latest design. The main 
switchboard will comprise nine panels and 
the controlling switches will be of the oil- 
controlled type, operated from the main 
switchboard by electric contrivances. 

The voltage of the generators is raised 
to approximately 25,000 volts by means of 
nine 540-kilowatt transformers, and the 
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energy is transmitted as three-phase cur- 
rent to the Juando plant, where it is con- 
nected in multiple with the Juando cir- 
cuits to Pachuca. A double pole line ob- 
viates the possibility of a shut-down which 
might occur on either of the circuits. 

At the Juando station additional switch- 
board equipment is being provided for 
accomplishing the multiple connecting of 
the two generating stations, and in 
Pachuca a second receiving station has 
been built, in which will be installed an 
eleven-panel switchboard, with necessary 
distributing circuits. l 

Traveling cranes have also been pro 
vided in the new Elba station—a ten-ton 
crane over the transformers and a twenty- 
ton crane over the generators. The neces- 
sary transformers have been provided at 
this second Pachuca distributing station 
to handle the additional energy supplied 
by the Elba plant. Switching apparatus 
and ten 375-kilowatt Westinghouse trans- 
formers will be installed in the receiv- 
ing substation for the Real del Monte 
Company at Loreto and Dificultad. The 
primary voltage will be 20,000 stepped 
down to approximately 6,000 volts. 

The line to Pachuca is about fifty kilo- 
metres distant from Juando, and another 
line twenty-five kilometres in length was 
extended some time ago to Dublan, on the 
Central Railway, where a substation is 
located with complete equipment for sup- 
plying about 500 horse-power used in the 
cement works of the Compania de Cemento 
Portland, at that place. The latter com- 
pany has found electricity to be so far su- 
perior to steam, not only in economy, but 
convenience as well, that arrangements are 
being made to double its present capacity. 

— 0M 
Electrical Department of 

W. S. Barstow & Company. 

C. T. Alden has been placed in charge 
of the recently organized electrical depart- 
ment of W. S. Barstow & Company, New 
York and Portland, Ore. Mr. Alden was 
formerly with the American Locomotive 
Company, Schenectady, as chief electric- 
ian and electrical engineer, then with the 
General Electric Company, and subse- 
quently with the Bath Iron Works, Bath, 
Me., as engineer in charge of the elec- 
trical work of the U. S. S. “Georgia,” and 
the scout cruiser “Chester.” On the com- 


pletion of this work im November, 1906, 
Mr. Alden assumed his present duties. 
M. O. Jenkins, assistant electrical engineer 
of this department, has had much experi- 
ence at Schenectady and elsewhere in 
switchboard engineering and turbine work, 
as well as in general electric repairing and 
construction work. J. P. Read, who is 
also on the staff of this department, is an 
E. E. of Columbia University. Since his 
graduation from Rutgers College in 1901, 
Mr. Read has been in the employ of the 
New York & [Long Island Railroad 
Company, Crocker-Wheeler Company, 
Helena Power Transmission Company, 
Butte, Mont., Westinghouse and other 
companies. The electrical construction 
foreman of this department is R. R. 
Pomeroy. In 1901 Mr. Pomeroy was 
stationed at Fort Wadsworth as assistant 
electrician until 1903, when he was sent 
to Fort McKinley, subsequently with the 
Brooklyn Edison Company, and with the 
Interborough Rapid Transit Company, 
and later with the New York Central & 
Hudson River Railroad in charge of vari- 
ous electrical work. 
—— 0 


Annual Meeting of the Sales 
Staff of the H. W. Johns- 
Manville Company. 

During the week beginning January 28 
the various branch managers and depart- 
ment managers of the H. W. Johns-Man- 
ville Company held their annual conven- 
tion at the headquarters of the company, 
100 William street, New York city. This 
company has a world-wide reputation as 
a manufacturer of asbestos, magnesia and 
electrical products, having factories at 
Brooklyn, Milwaukee, West Milwaukee 
and Hartford, Ct., and branch offices and 
warerooms in the following cities: Mil- 
waukee, Chicago, Boston, Philadelphia, St. 
Louis, Pittsburg, Cleveland, San Fran- 
cisco, Los Angeles, Seattle, Kansas City, 
Minneapolis, New Orleans, Dallas and 
Buffalo. 
branches and factories were present and 
the meeting was not only profitable but 


Representatives from the various 


interesting to everyone present. 

As a fitting finale, the convention wound 
up with a banquet at the Waldorf-Astoria, 
Friday evening, February 1. 


“Universal” Insulator 
Supports. 


The accompanying illustrations show 


ELECTRICAL REVIEW 


insulators applied to angle iron. Fig. 3 
shows a two and one-half inch size with 
a glass insulator and pin. Fig. 4 shows 


Fia. 1.—Four Sizes oF ‘‘ UNIVERSAL” INSULATOR SUPPORTERS. 


several applications of the “Universal” in- 
sular supports (McFeaters patent) placed 


Fia. 2.—SuPPORTERS ATTACHED TO 
ANGLE [RON. 
on the market by the Steel City Electric 
Company, Third street and Penn avenue, 
Pittsburg, Pa. One of the principal ap- 
plications of these supports is to simplify 
the wiring in steel-frame mill and factory 


Fia. 4.—SUPPORTER WITH 
Two INSULATORS. 
work. The supports can be used in any 
position on the flanges of any known 
rolled-steel structural shapes — beams, 
angles, channel, Z bars, round, square and 
flat bars; gas and water pipes, edges of 
tanks or plates. No woodwork is required 
and no drilling of holes is necessary. The 
use of cup-pointed, hardened set screws 
and a clamp of great strength prevents 
the supports from working loose, even 

under severe vibration. 

Fig. 1 shows four sizes of these sup- 
ports, taking all sizes of porcelain and 
glass insulators. The illustration has been 
reduced from one inch, one and one-half, 
two and two and one-half inch sizes, 
respectively. Fig. 2 shows a two-inch 
and a one and one-half inch support with 


a one and one-half inch support with two 
No. 4 insulators. Fig. 5 shows the ap- 


Fig. 3.—SuPPORTAR WITH GLass INSULATOR 
AND PIN. 

plication of one size of each support with 

one insulator each attached to angle iron. 


Fre. 5.—Four SIZES or SUPPORTERS ATTACHED 


TO ANGLE IRON. 


Fig. 6 shows the two and one-half inch 
support with a porcelain spool insulator. 


Fra. @.—SUPPORTER WITH PORCELAIN SPOOL 
INSULATOR. 
These insulators are made of malleable 
iron and will withstand rough use without 
breaking. 
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Westinghouse Small Power 
Motors Operating Beer 
Pumps. 

In the industrial and commercial field 
there are numerous operations requiring 
small amounts of power which have usu- 
ally been laboriously performed by hand, 


Fie, 1.—ALTERNATING-CURRENT ONE-EIGHTH- 
Horsge-PowER Motor DRIVING BEER PUMP. 


owing to the lack of some convenient and 
inexpensive driving mechanism. With 
the growth of the electrical industry and 
its extension into new lines of work more 
attention has been given to the develop- 
ment and perfection of small power mo- 
tors. In. hotels, saloons and breweries 
there are many applications, such as bottle 
cleaners, automatic air compressors, beer 


Fic. 2.—ALTERNATING-CURRENT ONE-EIGHTH 
Horse-PowER MOTOR. DRIVING BEER PUMP. 


pumps, ete. In Fig. 1 a Westinghouse 
one-eighth-horse-power smal] power motor 
for alternating current circuits is shown 
driving a type “A” single-cylinder beer 
pump, for hotel and saloon use, manufac- 
tured by the E. R. Brown Beer Pump 
Company of Boston, Mass. A Brown type 
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“B” single-cylinder beer pump driven by 
a similar motor is illustrated in Fig. 2. 

These motors are compact, neat in ap- 
pearance and thoroughly reliable in opera- 
tion. They are built for both alternating 
and direct-current circuits, either 115 or 
230 volts. The direct-current motors are 
either shunt or series wound and the alter- 
nating current motors are wound for 
twenty-five, sixty or 133 cycles. The base 
of the motor consists of separate casting, 
the frame being drilled and tapped so that 
the feet may be fastened in any one of 
four positions, adapting them to use on 
floor, wall or ceiling. 

— 0 
The Blake Tube Flux. 


The accompanying illustration shows 
a practical application in motor repair 
and construction of the new form of 
tube flux placed on the market by the 
Blake Signal and Manufacturing Com- 
pany, 246 Summer street, Boston, Mass. 


This flux is put up in a new form, 


aata 
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in the Manhattan terminal of that system 
at Forty-second street, between Lexington 
and Third avenues. Trolley cars instead 
of trains are to be operated in this tunnel, 
and they will run on short headway, pro- 
viding a tremendous capacity, which, it is 
estimated, will be at least equal to that of 
the trains of the present Brooklyn Bridge 
during rush hours; the escalator equip- 
ment above referred to will be equal in 
point of capacity to that of the entire 
stairway equipment of the Manhattan end 
of the Brooklyn Bridge. Furthermore, 
not only will the escalators be sufficient 
to handle any number of people up to the 
capacity of the trolley cars of the tunnel, 
but they will also serve to marshal the 
crowds into streams of people moving un- 


` interruptedly and not coming into con- 


flict with one another. The escalators will 
provide service between levels something 
over fifty-five feet apart, and will be ar- 
ranged side by side. Most of the time one 
will be operated ascending and the other 
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ADAPTATION OF TUBE SOLDERING FLUX. 


of collapsible tube which has been 
made stronger and heavier than usual, 
and is tinned both inside and out. 
The flux is stated to be a thoroughly in- 
sulating non-corrosive soldering flux. The 
spout in the tube is aluminum, and al- 
lows the paste to be applied directly to 
the joint at the same time with the heat, 
without soldering up the vent. 

— 0M 
Escalators Which Will Break 
the Record for Size. 

The New York \& Long Island Railway 
Company, known as the Belmont or old 
Steinway tunnel system, has just awarded 
a contract, says the American Machinist, 
to the Otis Elevator Company for the two 
largest escalators ever built, to be installed 


descending, but during the morning rush 
hour both will be operated ascending. 

As an appropriation has already been 
made for a new Manhattan terminal to 
the Brooklyn Bridge, to be located un- 
derground, it will be interesting to note 
whether this municipally owned enterprise 
will be as progressive as the privately 
owned one in the matter of installing 
moving stairways. 

The escalators, in common with the en- 
tire terminal, possess no woodwork or 
other inflammable material. As is well 
known, the escalator is the invention of 
Charles D. Seeberger, who is now head of 
that department of the Otis Elevator Com- 
pany. 

In connection with these tunnels, it may 
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be interesting to mention that the chief 
engineer of the board of estimate is re- 
ported to have found that the shields in 
the north tube under the East river still 
lack 600 feet of meeting, and the south 
tube shields are 750 feet apart. This fail- 
ure to finish the work by January 1, as 
provided in the old Steinway grant, has 
resulted in the raising of a legal question 
as to the status of the franchise rights. 
— e0 

A Vibrating Stuffing Box. 

The accompanying illustration shows 
the vibrating stuffing box which has been 
designed by the Steel Mill Packing Com- 
pany, Detroit, Mich. This stuffing box is 
constructed to automatically adjust itself 
to any out-of-line movement of the piston 
rod and stem. The stuffing box is arranged 
within a casing, and is held firmly against 
the ground ball joint ring by means of 
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ARRANGEMENT OF PARTS, VIBRATING 
STUFFING Box. 


springs, assisted by the steam pressure 
from the cylinder, keeping the joints tight 
and preventing leakage. A clearance is 
provided between the stuffing box and the 
interior of the casing, and between the 
rear surface of the stuffing box and the 
cylinder head. This permits the stufting 
box to move laterally relative to the casing 
to compensate for out-of-line movement of 
the rod and stem, and to rock on the 
curved face or ball joint to adapt itself to 
any angular movement of the rod. The 
spacing rings at each end of the packing 
work in connection with the packing, hold- 
ing the stuffing box out of contact with 
the moving parts, thus preventing wear. 

The company states that one of these 
stuffing boxes, placed on the main piston 
rod of a 100-horse-power engine in the 
Butterfield Power Building, Detroit, 
Mich., so as to have an angular as well 
as a lateral movement of one-sixteenth of 
an inch, has been found to work perfectly. 
The box may be packed with any suitable 
packing: 
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Current Electrical News 


DOMESTIC AND EXPORT. 

TRACTION LINES MERGED—The consolidation of the traction 
interests operating between Erie and Buffalo, N. Y., which has been 
in progress for a year or more, has been practically completed by the 
Buffalo & Lake Erie Traction Company of the Hamburg Railway, 
and the Erie Rapid Transit Company. In all there are five traction 
enterprises merged in the Buffalo & Lake Erie Company, and the 
latter has plans under way for the building of the links necessary to 
make the chain between Buffalo and Erie complete. The holding 
company is capitalized at $6,750,000, of which $2,500,000 is preferred. 
A general mortgage bond issue has been authorized, the greater part 
of which will be utilized to take up present obligations and push 
the improvements and extensions under way. 


NEW SOUTH CAROLINA PUBLIC SERVICE COMPANY—The 
charter of the South Carolina Public Service Corporation has been 
filed for record. The company, as stated in the charter, proposes 
to build and operate an electric line from Charleston, S. C., by 
way of Orangeburg to Columbia and thence to Augusta, with the 
privilege of extending its lines to Charlotte, N. C. The minimum 
capital stock of the corporation is set down at $500,000 and the 
maximum stock at $10,000,000. Following are the names of the 
incorporators: Joseph J. Timmes, J. C. La Vin, Joseph A. Bill. 
George Fleck, Jr.; John P. Bonney, Charles R. Van Etten and John 
F. Timmes, of Brooklyn, N. Y.; John C. Lott, of New York, N. Y.; 
John A. Craig, Sol Kohn and Robert H. Jennings, of Orangeburg. 
- The headquarters of the corporation will be in Columbia. 


CONDOR WATER AND POWER COMPANY TO INCREASE 
CAPACITY—Because of the increasing demand made upon it for 
mining power, brought about by the development and operation of 
the surrounding mines, the Condor Water and Power Company, Tolo, 
Ore., has been obliged to double its capacity. The central plant of 
the company is at Gold Bay, on Rogue river, whence it distributes 
electric energy to all the districts of Josephine and Jackson counties. 
The company is now placing at its various distributing points, 
transforming plants by which the carrying capacity of the alumi- 
num lines will be increased from 20,000 to 40,000 volts. Power lines 
have been strung to every important mine or mining district within 
a radius of fifty miles of Gold Bay. The dam across Rogue river, 
_which develops the power for the enterprise, raises the water to 

a height of twenty feet, and develops over 15,000 horse-power. 


TO SETTLE CHICAGO TRACTION QUESTION—The Chicago, 
I., city council, by a vote of fifty-six to thirteen, has adopted an 
ordinance which, if approved by the voters at the April election, 
will settle Chicago’s traction question, which has been before the 
people for more than ten years. The ordinance adopted provides 
that the city shall issue twenty-year franchises to the Chicago City 
Railway Company, and the Union Traction Company, with the un- 
derstanding that on six months’ notice at any time the city may pur- 
chase the street railways controlled by the companies for $50,000,- 
000, plus the cost of rehabilitation. The companies are at once 
to reconstruct and reequip all the lines, under the supervision of 
three experts, one to be appointed by the city and the other two by 
the street railway companies. Under the new ordinance the street 
railway companies, for the usual fare of five cents, will grant uni- 
versal transfers to all parts of the city. The city will receive fifty- 
five per cent of the net income of the street railways in question. 


TELEPHONE COMPANY SOLD—A circular has been issued to 
stock and bondholders of the United States Independent Telephone 
Company, of Rochester, N. Y., announcing that an agreement has 
been reached between the holders of $6,000,000 of the company’s 
bonds and a trust company, which is not named, to take over the 
entire bond issue of $13,316,000 of the company at thirty-five, 
$4,782,200 of its stock at five, and the deferred stock, used to pur- 
chase the New York Independent Telephone Company’s franchise, 
at one. It is believed that the trust company referred to is acting 
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for the American Telephone and Telegraph Company. The circular 
is signed by the following directors of the Independent company: 
George Eastman, H. W. Sibley, James S. Watson, Walter B. Duffy, 
Thomas W. Finucane and Edward Bausch. According to interests 
identified with the Independent company, the deal is made condi- 
tional upon the underwriting by the United States Independent 
Telephone-Company stock and bondholders of $4,000,000 of the four 
per cent convertible bonds of the American Telephone and Telegraph 
Company. 


SUSQUEHANNA POWER CASES DECIDED—In the cases of 
the Susquehanna Power Company against the proprietors of the 
Susquehanna Canal and the Conowingo Land Company, a decision 
has been rendered by Judge Crothers, of the Circuit Court for Cecil 
county, Md., confirming the inquisitions in both cases. The prop- 
erties have been condemned by the Susquehanna Power Company 
for the purpose of developing electric power on the Susquehanna 
river by the construction of a dam from the Hartford (Pa.) and 
Cecil (Md.) shores. The case will now go to the Court of Appeals. 
The present litigation is an effort on the part of the Susquehanna 
Canal Company (which is virtually the McCall Ferry Company) to 
have the court in Cecil set aside the proceedings of the jury con- 
demnations, which last summer awarded the Susquehanna Canal 
Company $55,627 and the Conowingo Land Company $52,964. The 
case of the Deland Milling and Mining Company was settled 
out of court, the Susquehanna Power Company agreeing to restore 
to the Deland company the buildings and machinery previously 
condemned, to allow said buildings and machinery to remain on the 
condemned land for five years and to pay to the Deland company 
$8,100, or $1,000 more than was awarded it by the jury of con- 
demnation. 


ANNUAL REPORT OF THE MEXICAN LIGHT AND POWER 
COMPANY—tThe Mexican Light, Heat and Power Company, in its 
annual statement for the fiscal year ending December 31, shows 
gross earnings of*#$3,854,194; operating expenses, $1,476,609; net 
earnings, Mexican currency, $2,377,219; net earnings, gold, $1,188.- 
609. The company, out of its net earnings of $1,188,609, gold, ap- 
plied $133,323 gold for the maintenance of its plants, and carried 
the balance of $1,075,283 gold, to profit and loss account. The oper- 
ating expenses of $1,476,975, Mexican currency, include $581,504. 
which was the cost of steam power during the year, pending the 
completion of the hydraulic plant. The net earnings fell $97,391 
gold below the estimates for the year. The directors in their report 
state that the deficiency is due to three causes: 1. The Tramway 
Company was unable to secure from the manufacturers and to in- 
stall its machinery so as to be able to take power on October 1 
last as agreed. 2. The mining companies at El Oro encountered 
similar delays in procuring machinery from the manufacturers 
and they also operated with less power than was expected. 3. The 
city of Mexico did not make certain anticipated extensions in the 
public lighting. The general balance sheet shows assets of $28,- 
661,360.05, of which the chief items are properties, franchises, con- 
cessions, $24,350,456.46, and Mexican Electric Light Company, $3,- 
000,000. The liabilities are $27,610,332.52, of which $13,000,000 are 


- bonds, and $13,585,000 issued stock. 


ELECTRIC RAILWAYS. 
EAU CLAIRE, WIS.—The common council of Menominie has 


passed the various franchises which the Chippewa Valley Electric 


Railway Company has been asking for for some time. 


CENTRALIA, ILL.—The Centralia Traction Company has per- 
fected arrangements to extend its line to Junction City and Sand- 
oval. Work will be started as soon as the weather will permit. 


SALT LAKE CITY, UTAH—The city council has granted the 
Ogden Rapid Transit Company a new fifty-year franchise. Before 
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passing the measure a number of amendments were made, the most 
important of which was a $50,000 occupation tax. 


WAYNESBORO, PA.—At the annual meeting of the Chambers- 
burg, Greencastle & Waynesboro Street Railway Company, George 
B. Beaver, of Waynesboro, was reelected president; R. W. Ramsey, 
vice-president; D. M. Wertz, treasurer; H. B. McNulty, secretary; 
John M. Wolff, general manager. 


CORRY, PA.—The annual meeting of the directors of the Erie, 
Union City, Cambridge & Corry Trolley Company was held on Janu- 
ary 21. The recent death of Perry Gibson necessitated a reorgani- 
zation of the company, and the following officers were chosen: 
president, Charles Manbibber, Boston; secretary, John Doll, Erie; 
treasurer, Hon. F. L. Beskins, Conneaut, Ohio. 


MADISON, WIS.—Articles incorporating the Wisconsin Electric 
Railway Company, of Milwaukee, have been filed in the office of the 
secretary of state. The incorporators are W. D. Hickman, W. F. 
Adams, and A. R. Denu. The capital stock of the new company is 
$50,000, which is divided into 500 shares of $100 each. The company 
has the right to increase its capital stock at any time. 


BURLEY, IDAHO—The commissioners of Cassia county, lda., 
have granted a charter to W. D. Kenyon, Paul R. Kartzke, J. C. 
Rogers, I. G. Hale and T. B. Lee, to build a line of railway from 
the south bank of the Snake river at Burley to Oakley, twenty-five 
miles. The cost of building and equipping the road is estimated at 
$100,000 and the scheme is to be financed by Idaho capital. 


SPOKANE, WASH.—C. A. Barron, general superintendent, an- 
nounces that the Puget Sound-Chelan-Spokane Company, incor- 
porated for $12,000,000; the Snohomish Valley Railway Company, 
$2,500,000, and the Puyallup Valley Northern Rapid Transit Com- 
pany, $3,000,000, will build an electric road from Spokane to the 
Sound, 450 miles, to be completed in 1909. Contracts for part of 
the work have been awarded. Mr. Barron says the bonds for the 
Snohomish line have been sold. 


COLUMBUS. OHIO—The Fremont Belt Connecting Railway 
Company, of Toledo, $1,000, has been incorporated by Webb C. Hayes, 
John W. Horst, John M. Sherman, Frank Helm, Charles Thompson 
and A. H. Jackson. They propose a traction line running from a 
point in the line of the Toledo, Port Clinton & Lakeside railway’s 
track, through Salem, Rice and Sandusky townships, and into 
Baleulb township, Ottawa county. The purpose is to give the 
traction line access to the new state camp grounds and rifle range 
of the state near Port Clinton. 


JEFFERSON CITY, MO.—Lee A. Hall has filed, in the office of 
the secretary of state, the articles of incorporation of the Central 
Suburban Traction Company, of St. Louis, capitalized at $50,000. 
All the stock, save ten shares, is held by St. Loulsans. Charles 
A. Gutke holds 460 shares of the stock and Hall ten. Both these 
gentlemen are interested in the St. Louis, Montesano & Southern 
Railway, which was incorporated in September last, and which 
proposes to build an electric line from the southern limits of St. 
Louis to Flat River, a town in St. Francois county. 


SPRINGFIELD, MO.—C. C. McFann, of Nevada, Mo., general 
manager of the Kansas City, Springfield & Southern Railway, the 
electric line that has been projected from Nevada to Springfield, 
has arranged to begin the preliminary work. Mr. McFann says 
that all the right of way, with the exception of nine miles, has been 
secured, and that construction work on the road will be commenced 
within the next sixty days. Every town along the route has pledged 
from $2,000 to $30,000 to aid in the building, in addition to giving 
right of way and the use of streets. The length of the road, 
including one branch line from Stockton to Sylvania, is 195 miles. 


NORFOLK, VA.—The railway lines and other property of the 
Bayshore Terminal Company, it is announced, will shortly pass into 
the hands of the Norfolk & Portsmouth Traction Company, of which 
R. Lancaster Williams, of Baltimore, is president, now controlling 
all but one of the other lines in this vicinity. The property has 
been in the hands of receivers for about three years. Last spring 
it was sold under a court order to E. B. Smith & Company, of Phila- 
delphia, for $765,000, the purchasers acting in the interests of the 
traction company. A holding corporation, the securities of which 
will be held by the traction company, will be organized to take over 
the property. 
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SPOKANE, WASH.—Col. W. H. Plummer, president of the 
Spokane and Big Bend Railway, announces that a traffic arrange- 
ment has been made with Jay P. Graves, president of the Spokane 
& Inland Empire system, to run its cars in and out of Spokane over 
the latter's line to be built to Seven Mile Bridge, also that a line 
will be constructed to Davenport, thirty-seven miles. Grading is to 
be begun at once. A syndicate at St. Louis, Mo., it is announced, 
will finance the project, taking $2,500,000 in five per cent, ten- 
year bonds, certified by the Spokane & Eastern Trust Company. 
The line will tap the Big Bend country, the richest wheat belt in 
eastern Washington. 


CLEVELAND, OHIO—The Cleveland & Southwestern Railway 
Company has voted to change its name to the Cleveland, South- 
western & Columbus Railway Company and to extend the line to 


Columbus. The company was formed last summer from the con- 
solidation of the Cleveland & Southwestern, the Cleveland, 
Ashland & Mansfield and the Ohio Central. At the consoli- 


dation the stock and bonds were 
company now has $5,000,000 in the treasury, which would 
be sufficient to build the extension. Either an entirely new 
line will be built or a connection made from the Ohio Central to 
the Columbus, Delaware & Marion. 


increased so that the 


TOPEKA, KAN.—The Stranger Valley Electric Railway Com- 
pany, composed of men in and around Tonganoxie, has purchased 
the right of way for an electric railroad to be built from Kansas 
City to Topeka, via Tonganoxie and Lawrence, with a branch 
running north from Tonganoxie to Atchison. The chief promoter 
of the projected road is W. Laming, of Tonganoxie. The projected 
road from Kansas City to Tonganoxie runs a few miles south of the 
Missouri Pacific. From Tonganoxie the main line goes to North 
Lawrence and thence on to Topeka on the north side of the Kansas 
river. The Atchison branch leaves the main line at Tonganoxle and 
runs due north to Atchison via Easton. 


PHILADELPHIA, PA.—The Interstate Railway Company has 
purchased the Philadelphia, Bristol & Trenton Street Railway and 
will operate it in connection with its lines from Torresdale. The 
trip from Torresdale to Trenton will be a continuous one. The 
Philadelphia, Bristol & Trenton operates over twenty-three miles 
of track, but at present its cars enter Trenton over the right of 
way of the Johnson line. The Philadelphia line has its own tracks 
as far as the Morrisville bridge over the Delaware. and as this is 
credited with being controlled by the Pennsylvania Railroad Com- 
pany, which is said to be on friendly terms with the Interstate 
Company, it is likely that it will soon enter the city on its own 
tracks over this bridge. 


PADUCAH, KY.—Direct connection between St. Louis and Pa- 
ducah by a standard-gauge railroad, operating steam and electric 
cars, is assured by the filing of articles of incorporation of the 
Paducah Southern Railroad Company. The line described is be- 
tween Paducah and Hickman, Ky., but the same people have secured 
rights of way through Brookport, Metropolis, Golconda, Joppa and 
southern and western Illinois towns to East St. Louis, and in a 
year promise to have the St. Louis line in operation. The capital 
is $50,000, but $2.000,000 of bonds, it is said, have been floated in 
New York. The company will handle both freight and passengers. 
D. A. Archer is the promoter, and local people interested are B. H. 
Scott, H. H. Loving, Ben Weille and W. A. Martin. 


AKRON, OHIO—Moderate gains in gross and net earnings and 
in its surplus are shown in the annual report of the Northern Ohio 
Traction and Light Company for the fiscal year ended December 
31, 1906. Gross earnings of the combined properties during last 
year aggregated $1,703,340, an increase of $150,370 over those during 
1905, while net earnings involved $696,498, an increase of $42,358 
over those for the previous year. The surplus for the year aggre- 
gated $213,325, an increase of $30,688 over that for 1905. This gain 
in the surplus account was made despite the fact that charges in- 
creased $11,670. The total gross revenue from the railway alone 
during last year amounted to $1,577,090, compared with $1.431,057 
for 1905, an increase of $146,033 or 10.2 per cent. The average 
earnings per mile of track on all divisions were $7,885, compared 
with $7,209 in 1905. The total gross revenue from lighting during 
1906 was $126.249, compared with $121,912 in 1905, an Increase of 
$4,339 or 3.55 per cent. 
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ELECTRIC LIGHTING. 
ASHLAND, WIS.—At a special election it was voted to install 
a municipal electric lighting plant. 


CANAAN, CT.—The village of Millerton has entered into a five- 
year street-lighting contract with the Berkshire Power Company. 


SINCLAIRVILLE, N. Y.—A contract for street lighting at Sin- 
clairville has been awarded to the Jamestown Electric Company. 


CHICAGO, ILL.—The Commonwealth Electric Company has 
taken over the wires and poles of the North Shore Electric Company. 
Most of the business of the North Shore company is outside the city 
limits. 


TYRONE, PA.—The Alforata Electric Light Company has organ- 
ized with John Philips, president; Henry Knade, vice-president; 
Samuel I. Spyker, secretary; W. S., Kenega, treasurer. The capital 
of the company is $75,000. 


FORT SMITH, TEX.—The city council has adopted a resolu- 
tion to enter into a contract with the Fort Smith Light and Trac- 
tion Company for a minimum number of 2,000-candle-power street 
lights, at $55 per light, under a ten-year franchise. 


EDWARDSVILLE, ILL.—The Madison County Light and Power 
Company has filed a $1,000,000 mortgage on its property in Madison 
county to the Central Trust Company of Illinois, covering its lands 
and chattels in Edwardsville, Granite City, Madison and Venice. 


MORLEY, MICH.—The Grand Rapids-Muskegon Power Company 
is planning a third dam on the Big Muskegon river, near Whitney’s 
bridge, ten miles west of Morley. It will be a year before the com- 
pany’s second dam will be completed at Croton, where 275 men 
are employed. 


NEWBURGH, N. Y.—The stockholders of the Newburgh Light, 
Heat and Power Company at their annual meeting elected the fol- 
lowing directors: W. R. Beal, T. R. Beal, R. A. Davidson and F. 
N. Bain. The directors met and elected W. R. Beal president and 
T. R. Beal secretary and treasurer. 


LONG BRANCH, N. J.—At a meeting of the mayor and council 
of the borough of Seabright the lighting contract with the Sea- 
bright Electric Light Company was renewed for the present year. 
The council pays $95 for arc lights and $15 for incandescent lights 
per year. There are twenty-one arc lights and twenty-two incan- 
descent lights in use. 


° 


PORTLAND, ORE.—The application of the Portland General 
Electric Company for a permit to construct conduits and lay wires 
under ground has been presented to the executive committee to- 
gether with a $10,000 bond. The bond guarantees that the com- 
pany will comply with the provisions of the ordinance and will pro- 
tect the city against any loss. 


NEWCASTLE, IND.—A deal has been closed whereby an eastern 
syndicate secures control of the light, heat and power company plant 
and business here. The price paid was fifteen cents on the dollar, 
and the syndicate assumes bonds amounting to $50,000 and other 
liabilities. The new owners intend to increase the size of the 
plant and install an artificial gas plant for light and fuel. 


GREAT BARRINGTON, MASS.—The Great Barrington Electric 
Light Company at its annual meeting elected the following directors: 
Frank Curtiss, Parley A. Russell and F. H. Wright. The following 
officers were chosen: president, Frank Curtiss; vice-president, Par- 
ley A. Russell; treasurer and general manager, Parley A Russell; 
clerk, Frank H. Wright; superintendent, Clyde Parrish. 


GREENFIELD, MASS.—The Greenfield Electric Light and 
Power Company at its annual meeting elected these directors: F. O. 
Wells, W. M. Pratt, C. C. Dyer, William B. Allen, J. W. Stevens, 
and Philip Cabot and Winthrop Coffin, both of Boston, represent- 
ing the new owners of one-fourth the company’s stock. J. W. 
Stevens is president, George W. Lawrence treasurer, and Charles 
H. Keith clerk. 


ELGIN, ILL.—Bonds have been voted by the village board of 
Maple Park to defray the cost of the installation of an electric 
light system within the borders of the corporation. The cost, it 
is estimated, will be in the neighborhood of $5,000. Worst & Shep- 
ardson, of Aurora, are preparing the plans for the work, which is 
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to be completed by May 1 of this year. The plans call for twelve 
arc lights and thirty-two incandescent lamps. 


CLARINDA, IOWA—At the annual meeting of the stockholders 
of the Lee Electric Light Company, W. T. S. White was elected a 
director in place of L. W. Lewis, who has removed to Seattle, Wash. 
There was no change in the other directors, who were reelected, as 
follows: J. R. Lee, Rufus E. Lee, G. William Richardson, and Will- 
iam Orr. The directors chose J. R. Lee for president, G. William 
Richardson, vice-president, and Rufus E. Lee, secretary, treasurer 
and manager. 


PAWTUCKET, R. I.—A bill has been introduced in the Legisla- 
ture authorizing the Pawtucket Electric Company to issue $2,000,000 
of bonds on its properties, to refund the present bonded debt, take 
up the floating debt and provide for extension. H. W. Fitz, treas- 
urer of the company, stated that it was not the intention of the 
company to sell the entire amount at once. He said only about 
$250,000 would be issued after the bill passed, and the remainder 
would be floated as occasion demanded. 


INDIANAPOLIS, IND.—The city controller has received a state- 
ment from the Indianapolis Light and Heat Company, which gives 
an account of the company’s gross receipts during the year of 
1906. The receipts for the year amounted to $474,641.51. Of this 
amount the city receives five per cent, $23,732.08, for special fran- 
chise tax. The Indianapolis Light and Heat Company furnishes the 
lights for all of the city’s public buildings with the exception of 
the city offices, which are located in the basement of the court 
house. 


SPOKANE, WASH.—Harry M. Richards, president of the 
Washington Waier Power Company, announces that plans are 
being made for increasing the company’s output 10,000 horse-power, 
using the waters of the upper and lower falls in Spokane, 50,000 
horse-power; Post Falls, in the Spokane river in Idaho, 15,000 horse- 
power, and the building of a steam auxiliary plant to develop 
6,000 horse-power. The company purposes increasing its capital 
from $5,000,000 to $10,000,000 at a meeting of stockholders called 
for March 4. 


BALTIMORE, MD.—The Consolidated Gas, Electric Light and 
Power Company of Baltimore has acquired from the Roland Park 
Company all the capital stock of the Roland Park Electric and Water 
Company. The latter corporation is a subsidiary company of the 
Roland Park Company, operating the electric light and water plants 
in Roland Park. The entire water plant of the electric and water com- 
pany under the agreement of sale which has been made is retained 
by the Roland Park Company, which will continue to own and 
operate this department. 


DENISON, TEX—At a meeting of the stockholders and directors 
of the Denison Light and Power Company it was decided to make 
extensive improvements to both the gas and electric light plants 
which will cost approximately $50,000. The old board of directors 
was reelected and consists of W. B. and J. T. Munson, J. B. Mc- 
Dougall, all of Denison, and John Scullin and C. Gilbert, the latter 
two from St. Louis. The officers of the company for the ensuing 
year are: W. B. Munson, president; J. B. McDougall, vice-president; 
W. A. Everitt, secretary and manager. 


NORWICH, CT.—The Uncas Power Company, which has been 
organized at Norwich, Ct., has elected Charles W. Comstock presi- 
dent, John D. Hall secretary, and Costello Lippitt treasurer. The 
company has a capitalization of $50,000, six per cent cumulative 
preferred stock, while common shares amounting to about $100,000 
will be issued. The company will issue five per cent bonds in the 
sum of $150,000. The management expects to expend approximately 
$200,000 in the construction of a power-plant. The company has ac- 
quired a valuable water privilege on the Shetucket river three miles 
north of Baltic. 


WATERTOWN, N. Y.—The state commission on gas and elec- 
tricity has denied the application of the lighting interests of Water- 
town to consolidate. A new corporation was formed and applica- 
tion made to merge the Watertown Gas Light Company and the 
Watertown Electric Light Company and to obtain additional water 
power. It was proposed to capitalize these properties at $1,800,000. 
The commission examined the plants of the companies and the local 
conditions existing at Watertown, and decided that it would be 
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against the interests of the consumers of gas and electricity to al- 
low a consolidation. The commission also decided that the capital- 
ization asked for was excessive and would overload the company, 
and instead of allowing a capitalization of $1,800,000 asked for, 
only $700,000 of stock and bonds were conditionally consented to by 
the commission. 


HUNTINGTON PARK, CAL.—At a meeting of the citizens of 
Huntington Park it was decided to call an election to vote on the 
question of installing a municipal light plant. It is proposed to 
issue bonds not to exceed $20,000 for this purpose. 


PROVIDENCE, R. I.—A bill to incorporate the Scituate Light 
and Power Company, with a capitalization of $250,000, to do a 
general electric lighting and power business in towns in the western 
and northern part of the state, has been introduced in the house by 
Representative Albert N. Luther, of Scituate. The incorporators 
named in the bill are William E. Joslin, of Scituate, and Edwin A. 
Smith and William H. Joslin, of this city. The new company 
intends so soon as its incorporation is approved by the general 
assembly to furnish power and lighting in the towns of Scituate, 
Burrillville, Gloucester and Foster, a section of the state which is 
not now being exploited by any electrical company save the Narra- 
gansett Electric Lighting Company, which furnishes power to a mill 
_in the village of Hope in the town of Scituate. 


HARRISBURG, PA.—Letters-patent and a charter granted on 
January 10, 1907, to the Harwood Electric Power Company have 
been filed. The charter and letters-patent are to be perpetual and 
the company ig given the right to locate an extensive electric plant 
in Hazle township for the purpose of furnishing electric light, 
power and heat. The general office of the company is in Philadel- 
phia and the directors are the following: Calvin Pardee, Alfred D. 
Pardee and Ario Pardee, all of Whitemarsh, Pa.; Calvin Pardee, 
Jr., and A. W. Drake, of Hazleton. Ario Pardee is the treasurer of 
the concern. The capital stock of the company is $50,000, consist- 
ing of 500 shares valued at $100 each and $5,000 of the capital 
stock has been paid into the treasury. This is the concern that 
asked the state to grant it the privilege of manufacturing heat, 
power and light and furnishing the same to patrons in Luzerne, 
Columbia, Schuylkill, Carbon and adjoining counties, and even to 
Philadelphia. The state department refused to give the company 
such extensive rights, and the charter granted gives it permission 
to furnish its products to residents of Hazle township and vicinity. 
The fuel for this extensive plant is to be taken from the culm, 
rock, gob and dirt banks at the workings of the Pardee coal prop- 
erties which up to this time it has been impossible to utilize for 
fuel or other purposes. 


DATES AHEAD. 


Underwriters’ National Electric Association. 
Electrical Committee, New York city, March 27-28. 

Ohio Independent Telephone Association. Annual convention, 
Columbus, Ohio, March 28. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association, Clinton, Iowa, April 18, 19 and 20. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Railway Telegraph Superintendents’ Association. 
ing. Atlantic City, N. J., June 19-20. 


PERSONAL MENTION. 
MR. L. S. KIRKER, who has been manager for the City & Elm 
Grove Railway Company, of Wheeling, W. Va., for a number of years, 
has resigned and is succeeded by Mr. J. W. Smith. of Philadelphia. 


MR. T. E. ARGO has been appointed traffic superintendent of the 
Western Union Telegraph Company, at Atlanta, Ga. Mr. Argo 
entered the employ of the company as an operator, and has been 
steadily advanced. 

MR. CONVERSE D. MARSH, of the Bates Advertising Company, 
New York city, has been retained as advertising advisory counsel 
for Messrs. Stone & Webster, of Boston, the well-known owners and 
builders of electrical properties. 

MR. JOHN FLOOD, who has served for sixteen years 48 super- 
intendent and assistant superintendent of the Steubenville (Ohio) 
Traction Company, has resigned to accept the superintendency of 
the Tri-State Traction Company which operates a line from Steuben- 
ville to Wellsburg, W. Va. 
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MR. F. D. LAWRENCE, president of the F. D. Lawrence Elec- 
tric Company, Cincinnati, Ohio, was a visitor to New York dur- 
ing the past week. Mr. Lawrence reports a good business for elec- 
trical supplies and was busy looking after the interests of the pro- 
gressive house of which he is the head. 


MR. H. C. SLEMIN has been appointed advertising manager of 
the Stromberg-Carlson Telephone Manufacturing Company, vice 
Mr. J. O. Oliver, who becomes more closely connected with the sales 
organization of the company. Mr. Slemin was formerly connected 
with the engineering and sales departments. 


MR. J. S. FRANCIS has been appointed engineer of the Bell 
Telephone Company, of Philadelphia, Pa. Other recent appoint- 
ments are: Mr. W. R. Stein, chief clerk, Philadelphia division man- 
ager’s office, effective February 1; Mr. H. Wood, from assistant 
cashier, Tioga district contract office, to chief clerk, effective Janu- 
ary 19; Mr. J. H. Carrol, chief clerk, New Jersey division, plant 
department, effective January 14. 


ELECTRICAL SECURITIES. 


Last week the market conditions were greatly improved, with 
a much firmer undertone and considerably less short selling. Money 
conditions were easier and it is felt that with the several adverse 
factors which have been threatening the market’s stability for 
some time being happily eliminated the chances for a low money 
rate were very good. The present indications from industrial centres 
would seem to show that there has been no let-up in the general 
prosperity. What apprehension might be felt at the somewhat dis. 
appointing winter wheat showing has been relieved by the distinct 
change in weather conditions which has been experienced in the 
last two weeks. Any tendency toward slackening in business, also, 
due to the extreme cold weather, it is assumed, has been discounted 
by the market in its recent decline, so that the present expectation 
is that the market will soon experience another speculative period, 
with advancing prices this time. 


ELECTRICAL SECURITIES FOR WEEK ENDING FEBRUARY 9, 


New York: Closing. 
Allis-Chalmers common .........--eeeeeeee 143 
Allis-Chalmers preferred ..........-ceeeees 38 
Brooklyn Rapid Transit ...........2eeeeeee 73 
Consolidated Gas. ..6...646 2202s se eee owe een 134 
General Electric 433.6 ssw ee eee es ees 160 
Interborough-Metropolitan common ........ 34 by, 
Interborough-Metropolitan preferred ....... 71 
Kings County Electric ..............-022.00- 140 
Mackay Companies (Postal Telegraph and 

Cables) COMMON .........ceceecceveees 72 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......sssssesssess.e 691 
Manhattan Elevated ...........c eee ee eeee 1421% 
Metropolitan Street Railway ............... 104 
New York & New Jersey Telephone........ 112 
Western. UNION =i4.4 snare sa emriwee sae ee R21, 
Westinghouse Manufacturing Company..... 150 

Boston: Closing 
American Telephone and Telegraph........ 12814 
Edison Electric INuminating ............. j 220 
Massachusetts Electric ........ cece cece wees " 681% 
New England Telephone .............2e.00. 123 
Western Telephone and Telegraph preferred. 77 

Philadelphia: Closing. 
Electric Company of America............... 10% 
Electric Storage Battery common........... 64 
Electric Storage Battery preferred.......... 64 
Philadelphia Electric .........0 cece cece cees g 
Philadelphia Rapid Transit ..............-. 21 
United Gas Improvement .....ssssesesses.. 94 

Chicago: Closing 
Chicago Telephône ....essssssssessssssseso 116 
Chicago Edison Light .......s.sscsesesesse 141 
Metropolitan Elevated preferred ........... 70 
National Carbon common ......s.ssssesecsess 81 
National Carbon preferred .......-.0eeeees 116 
Union Traction common ........ee-e eee eeee — 


Union Traction preferred .........-+e ee eeee — 


Chicago Telephone for January gained 3.014 telephones, making 
the total now in use 173,789. 
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MUSCATINE, IOWA—The Iowa Bell Telephone Company will 
shortly double its present capacity in the city by the laying of 
additional underground cables. 


RENO, NEV.—The Northern Nevada Telephone and Telegraph 
Company has completed a line from Lovelock to Vernon. This 
line is to be extended at once to Rosebud. 


TRAVERS CITY, MICH.—The Lake Ann & Oviatt Telephone 
Company has been organized at Oviatt. The company will build a 
ten-mile line from Lake Ann to Oviatt with branches. Sufficient 
capital is subscribed to build the line. 


WARREN, N. H.— At its annual meeting the Baker’s River Tele- 
phone Company voted to raise its capital stock from $8,000 to 
$12,000. In the early spring the line will be extended from Warren 
to Haverhill to connect with the Eastman line. 


ROME, N. Y.—At the annual meeting of the Rome Home Tele- 
phone Company the following directors were elected: John S. Ward- 
well, Daniel M. Hall, William J. Grogan, Charles H. Poole, John 
E. Mason, George R. Fuller and Frederick Zoller. 


WHEELING, W. VA.—The Farmers’ Telephone Company lines. 


are to be extended to Bowman, Marshall county. The line is al- 
ready in operation to Glen Easton. The Farmers’ company con- 
- nects with the Bell and National companies at the Moundsville 
corporation lines. 


KANSAS CITY, MO.—At the annual meeting of the Missouri & 
Kansas Telephone Company the old directors were reelected as 
follows: F. P. Fish, Boston; F. C. Phillips, Boston: C. E. Yost, 
Omaha; J. R. Mulvane, Topeka; M. A. Low, Topeka; J. W. Gleed, 
Topeka; J. S. Chick, J. F. Downing and C. S. Gleed, Kansas City. 


ALBANY, N. Y.—Articles of incorporation have been filed with 
the secretary of state by the Schoharie Valley Telephone Company. 
It will connect Lexington, Jewett, Hunter, Haines Hall and Tanners- 
ville. The capital is $2,000, and the directors are John Stickels, of 
Hunter, and N. Wesley Pross, John H. Gripman, George W. Dunham, 
Frank A. Ford, Frank C. Carr, Elmer Ploss, Samuel R. Lewis and 
Arthur Chatfield, of Jewett. 


LOWVILLE, N. Y.—At a meeting of the board of directors 
of the Black River Telephone Company, officers for the term of 
one year were elected as follows: president, Charles W. Pratt, 
Boonville; vice-president, George R. Fuller, Rochester; treasurer, 
Charles W. Pratt, Boonville; secretary, W. R. McCann, Rochester; 
manager, J. J. Domser, Lowville. A dividend of five per cent upon 
the preferred stock of the company was declared. 


WILLIAMSPORT, PA.—The stockholders of the Loyalsock 
Telephone Company, at their annual meeting, declared a dividend 
of six per cent. These directors were elected for the ensuing year: 
Dr. R. H. Milnor, R. H. Rothfuss, H. G. Casner, B. A. Henry, F. 
A. Hayes, W. A. Wilson, Ezra Heim, George Lipp and C. F. 
Wheeland. The officers of the company are: R. H. Rothfuss, presi- 
dent; R. H. Milnor, secretary; Ezra Heim, vice-president; F. A. 
Hayes, treasurer. 


ALBANY, N. Y.—The United Message Company, of Albany, con- 
trolled by men interested in independent telephone properties in 
various parts of New York state, has acquired the stock of the Ex- 
change Construction Company, of Albany, gaining control of in- 
dependent telephone lines in Clinton, Franklin and St. Lawrence 
counties. The United Message Company recently secured control 
of lines in Rensselaer, Saratoga, Washington and Warren counties, 
and holds options through the Hudson and Mohawk valleys. 


BUFFALO, N. Y.—Officers of the Frontier Telephone Company 
have been elected as follows: president, Burt G. Hubbell; first 
vice-president, Henry H. Persons; second vice-president, E. C. 
Lufkin; secretary, Byron L. Moore; treasurer, Raymond Bissell; 
directors, William H. Andrews, Martin Carey, Robert W. Chapin, 
William A. Douglas, Charles W. Goodyear, Robert R. Hefford, Burt 
G. Hubbell, Clark L. Ingham, Andrew Langdon, H. H. Littell, 
Thomas B. Lockwood, E. C. Lufkin, George D. Morgan, Henry H. 
Persons, George A. Plimpton. 


MEDICAL LAKE, WASH.—The Medical Lake Telephone Com- 
pany at its second annual meeting elected these directors: J. F. 
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Goldback, C. H. Merrill, Stanley Hallett, G. V. Ellis and P. S. 
Irvine. G. V. Ellis is president, Stanley Hallett secretary and treas- 
urer and J. F. Goldback manager. It was decided to place 500 
shares of stock on sale at $1 for extensions and improvements. 
The company has sixty-eight telephones with Pacific states con- 
nections and ninety-one farmers’ lines. Since the organization 
in June last the exchange has been run at a profit. The directors 
were able to declare a dividend of fourteen per cent after defraying 
all expenses. 


PHILADELPHIA, PA.—The Woodland Exchange, in course of 
erection for the Bell Telephone Company, at the southeast corner 
of Fifty-fourth street and Woodland avenue, is intended to relieve 
the congestion of traffic in the other West Philadelphia exchanges. 
The building will be two stories high and of Colonial style. It will 
measure 65.4 feet on Woodland avenue and 124 feet on Fifty-fourth 
street. The lot cost $10,000 and the building will cost. $81,000. 
The Charles McCaul Company has the contract. The switchboard 
equipment will cost $100,000. This will provide for an ultimate 
installation of 9,600 lines and 19,200 stations operated from the 
exchange. The operation of the boards will require thirty-six 
operators. 


RUTLAND, VT.—The incorporation of the Vermont Home Tele- 
phone Company, which was recently granted a charter to operate 
an independent telephone service by the Vermont legislature, met 
in Rutland and organized by electing the following board of di- 
rectors: Clarence O. Perkins, Charles S. Caverly, Fred A. Field and 
Warner H. Baldwin, of Rutland; Irving H. Griswold, Howard Hen- 
drickson and Irving R. Coughtry, of Albany; Frederick H. Sudro 
and Theodore M. Brush, of Elyria, Ohio. Assurances are given that 
the company will begin operations in Vermont in the early spring 
by the construction and installation in Rutland of a modern up-to- 
date telephone exchange. The principal members of the new com- 
pany control the interests of the Home Telephone Company and of 
the United Messagé Company, which covers the territory of all of 
eastern New York. 


SAN FRANCISCO, CAL.—Announcement is made that the 
Pacific States Telephone and Telegraph Company and the Sunset 
Telephone and Telegraph Company have been merged into one 
company, and that their various properties and systems, reaching 
every part of the Pacific slope, will be taken over by a company 
called the Pacific Telephone and Telegraph Company. The con- 
solidated company has been capitalized at $50,000,000. Of this 
there will be $32,000,000 preferred stock and $18,000,000 common 
stock. Vast expenditures and improvements are planned. To meet 
the details of these plans fully $35,000,000 of five per cent bonds 
will be issued. This sum is expected to be almost immediately avail- 
able. Part of the agreement calls for a six per cent dividend on 
the preferred stock. President Henry T. Scott will remain presi- 
dent of the new company. 


NEW PUBLICATIONS. 


REPORT OF THE LIGHT-HOUSE BOARD—The annual report 
of the Light-House Board to the secretary of commerce and labor 
has been issued. This is dated June 30, 1906. 


JOHNS HOPKINS UNIVERSITY—The Johns Hopkins Univer- 
sity, Baltimore, Md., has issued university circular No. 1 (1907). 
This contains the report of the president, reports of instruction in 
the chief branches of study, a tabular statement of the courses of 
instruction, report of the registrar, degrees conferred and other 
interesting information. i 


BULLETIN OF THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY—The January bulletin of the Massachusetts Insti- 
tute of Technology, Boston, Mass., contains the seventh annual 
report of President Henry S. Pritchett, and the reports of the vari- 
ous departments. There .are now enrolled 1.397 students. 535 of 
whom were not connected with the school in 1905-1906. 


NEW MANUFACTURING COMPANY. 


DETROIT, MICH.—Articles of association for the Detroit Gas 
and Electric Light Fixture Company have been filed. The capital- 
ization is given as $15,000 and the stockholders are as follows: 
William Ryan, Charles A. Coppock, Fred G. Lafferty. 
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INDUSTRIAL ITEMS. 
THE TRENTON PORCELAIN COMPANY, Trenton, N. J., an- 
nounces that E. O. McDowell will represent the company at 154 
Nassau street, New York city. 


DODGE & DAY, Philadelphia, Pa., announces that John E. 
Zimmermann, formerly secretary of the American Pulley Company, 
Philadelphia, has become a partner in the firm. 


THE CRANE COMPANY, Chicago, Ill., has its new steel foundry 
in full running order. In this department steel valves and fittings 
will be a specialty and facilities are available, so that promptness 
in filling orders is assured. 


THE PHILIP CAREY MANUFACTURING COMPANY, Cincin- 
nati, Ohio, has ready for distribution a handsome booklet devoted 
to Carey’s flexible cement roofing for modern buildings. This book- 
let will be sent to any one interested upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a handsome catalogue devoted to electric 
heating and cooking appliances. This catalogue is printed in colors 
and is a very attractive addition to the literature of the subject. 
A perusal of this catalogue is decidedly satisfactory, as it not only 
gives a very good idea of the utility of electrical cooking apparatus, 
but shows how it may be applied; and, more important than any- 
thing else, gives exact figures with regard to the consumption of 
electricity, the capacities and list prices of the apparatus. This 
catalogue should be especially attractive to central station man- 
agers. 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently issued a folder describing the application 
of chloride accumulators and Exide batteries to stationary gas or 
gasolene engines. The folder illustrates the system of battery 
ignition with these cells, both in stationary form, where charging 
current is available, and in portable form. where it is necessary to 
carry the batteries to a convenient charging source. Illustrations, 
dimensions, weights, capacities and prices of the two-plate types 
of chloride accumulator and of the Exide sparking batteries are 
given, with a diagram of connections and explanations showing 
the methods of determining the necessary resistance for cutting 


down the line voltage from an ordinary lighting circuit. This 
folder will be sent to any one interested upon request. 
THE CROCKER-WHEELER COMPANY, Ampere, N. J. an- 


nounces the following orders received within the last few weeks: 
Bridgeport Malleable Iron Company, Bridgeport, Ct., one 200-kilo- 
watt direct-current generator and one ninety-kilowatt direct-cur- 
rent generator; Pittsburg & Baltimore Coal Company, Wendel, Pa., 
one 300-kilowatt direct-current generator: W. & J. Knox Net and 
Twine Company, Baltimore, Md., twenty-five twenty-five-horse-power. 
direct-current, 230-volt motors; Bridgeton Electric Company, 
Bridgeton, Ct., one 500-kilowatt direct-current generator; Alliance 
Machine Company, Alliance, Ohio, seventy-four motors ranging from 
six to 100 horse-power; Bosches’ Troy Laundry, Austin, Tex., four- 
teen motors ranging from one-eighth to seven and one-half horse- 
power, and one thirty-five-kilowatt generator. In many cases these 
are additions to the electrical equipment, which is composed prin- 
cipally of Crocker-Wheeler apparatus. 


Record of Electrical Patents. 


Week of February 5. 


842,849. ELECTRIC HEATER. Arthur N. Anderson, Niagara 
Falls. N. Y. The heater is in sections, each separated from the 
adjoining ones by insulation. 


842,852. ELECTRICAL CONTACT APPARATUS. James C. Boyd, 
New York, N. Y. A third-rail shoe. 
842.861. AUXILIARY FIRE-ALARM BOX. Frederick W. Cole, 


Newton, Mass., assignor to the Gamewell Fire-Alarm Telegraph 
Company, New York, N. Y. The alarm is released by an elec- 
tromagnet. 


842,867. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor 
to Decker Electrical Manufacturing Company, Wilmington, Del. 
A metal envelope has a bottom of non-conducting material 
pierced by a conduit. 


842.875. X-RAY TUBE. Mylius Ehrhardt, Berlin, Germany. 
anticathode is enclosed in a lead-glass tube. 

842,910. WIRELESS COMMUNICATION. Greenleaf W. Pickard, 
Amesbury, Mass. The wave-interceptor is shielded by a con- 
ductor containing impedance and resistance. 


The 


843.054. INCANDESCENT ELECTRIC LAMP. 


$42. 911. ELECTRIC BELL. Henry E. Reeve, Brooklyn, N. Y. A 


method of construction. 


$42,918. TYPE-PRINTING TELEGRAPH. Edwin J. Steljes, Lon- 
don, England. A printer of the Wheatstone type. 
842930. RAILWAY SWITCH. Thomas K. Wilson, Chillicothe, 


Ohio. An auxiliary electrical locking device is provided. 


$42,941. INSULATOR. Walter G. Clark, New York, N. Y. The 
insulator is elongated in the direction of the wire and the pin 
is provided with a brace. 


842.942, WIRE INSULATOR. Walter G. Clark, New York, N. Y. 
Wire clamps are attached to an overhanging upper edge. 


842.945. BATTERY ELEMENT. Frank A. Decker. Philadelphia, 
Pa.. assignor, by mesne assignments, to Decker Electrical Manu- 
facturing Company, Wilmington, Del. A carbon battery plate. 


842,950. BATTERY CELL. Hugo Gernsback, New York, N. Y, 
assignor to Roval Battery Company. A number of cells, spaced 
apart and clamped, and means for carrying. 


842,951. VENTILATION OF ELECTRIC MOTORS. George Gibbs, 
New York, N. Y. Air for cooling the motors is delivered through 
an air passage in the swiveling connection. 


842,957. ELECTRIC CAR AND LOCOMOTIVE. Coloman de Kanda, 
Budapest, Austria-Hungary, assignor to Westinghouse Machine 
Company. The bearings centering the rotating part yield in the 
direction of the driving strains, and the bearings for the rotat- 
ing part are unyielding in this direction. 


842.968. DYNAMO-ELECTRIC MACHINE. Marius C. A. Latour, 
Paris, France, assignor to General Electrie Company. The 


number of turns in the width of the commutator sections vary 
in a sine function. 


842.966. METHOD OF OPERATING ELECTRIC MOTORS, GENER. 
ATORS, ANI) OTHER APPARATUS. Ralph D. Mershon, New 
York, N. Y. Poles are produced in separated groups in which 
the angular distances correspond to the speed desired. 


842.971. WINDING MECHANISM FOR SELF-WINDING ELEC. 
TRIC CLOCKS. Henry W. Porter, Forestville, Ct.. assignor to 
New Haven Clock Company, New Haven, Ct. The oscillating 
winding-arm is moved by a magnet. 


$43,005. AUTOMATIC ELECTRIC TIME-SWITCH. Leslie C. Dor- 
land, Poughkeepsie, N. Y. The clock controls a spring-released 
switch. 


843,033. FLUID-PRESSURE REGULATOR. Walter J. Richards, 
Milwaukee, Wis. The switches controlling the motor are them- 
selves controlled by the pressure of the fluid. 


843,039. TRAIN-DESPATCHING SYSTEM. Charles E. Scribner. 
Jericho, Vt., assignor to Western Electric Company, Chicago, 
Il]. An electromagnetically operated signal. 


843.053. TELEPHONE SWITCH. Klas Weman, Buffalo, N. Y. A 
switch for a hand telephone. 


843.054. INCANDESCENT ELECTRIC LAMP. 
Schenectady, N. Y., assignor to General Electric Company. 
leading-in wires pass through tubes closed by metal caps. 


843,078. TELEPHONE SYSTEM. Richard M. Eaton, Philadelphia, 
Pa., assignor to Keystone Telephone Company, Philadelphia, Pa, 
A party-line system. 


843.155. MOTOR-METER FOR ALTERNATING CURRENTS AND 
METHOD OF OPERATING THE SAME. Robert C. Lanphier, 
Springfield, Ill, assignor to Sangamo Electric Company, Spring- 
field, Ill. The armature rotates in a conducting faid, 


Willis R. Whitney, 
The 
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843,182. CIRCUIT-CLOSING MECHANISM FOR INDICATORS ON 
CARS. Thomas W. Small, Cleveland, Ohio, assignor, by mesne 
assignments, to the Acme Automatic Street Indicating Company, 
Cleveland, Ohio. A contact carried on the trolley-harp closes 
the indicating circuit. 


843,186. TELEPHONE DICTATING MACHINE OR APPARATUS. 
Kelley M. Turner, New York, N. Y., and William F. H. Germer, 
Hoboken, N. J.; said Germer assignor to said Turner. Loud 
ear-pieces are provided. 


843,189. MEASURING INSTRUMENT. George M. Willis, Chicago, 
Ill. The record is made by electrical discharges from the in- 
dicating needle. 


843,245. TELEPHONE TRUNKING SYSTEM. Harry G. Webster, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. Two signals are provided. 


843,261. ELECTRIC TRAM-CAR. George J. Conaty, Smethwick, 
England. A four-wheeled truck with swiveling axles. 


843,266. SYNCHRONIZER. William H. Freedman, Burlington, Vt. 
Utilizes the rotating magnetic field produced within a ring. 


843,267. FREQUENCY-METER. William H. Freedman, Burlington, 
Vt. The frequency is measured by means of the phase dis- 
placements produced in two coils. 


843,270. CIRCUIT-CATCHING DEVICE AND ELECTRICAL SYS- 
TEM FOR USE IN CONJUNCTION WITH THE SAME. 
Albert H. Graves, Chicago, Ill. A circuit-catching device for a 
telephone system. 


843,276. AUTOMATIC ELECTRIC SWITCH. William F. Irish, 
East Orange, N. J. The switch is thrown by a float. 


843,281. LAMP-SOCKET FOR INCANDESCENT LAMPS. Charles 
M. Keier and Edwin W. Keier, Toledo, Ohio. A porcelain socket. 


843,283. ELECTRIC SIGNAL. Charles L. Krum, Chicago, Ill. A 
polarized bell. 

843,286. POWER-TRANSMISSION MECHANISM. Robert H. Little, 
Chicago, Ill., assignor to Talbot & Holst, Chicago, Ill. A 
magnetically driven ratchet-wheel. 


843,287. ELECTRIC MOTOR. Andrew T. MacCoy, Dover, Mass. 
A rotatable armature surrounded by a non-rotatable coil. 


843,296. TELEPHONE RELAY OR REPEATER. Albert L. Par- 
celle, Boston, Mass. The pressure on the microphone is varied 
by a pivoted magnet resting against it. 


843,534.—METHOD oF PRODUCING ELECTRIC LIGHT. 


843,305. TROLLEY WHEEL. Adam A. Schneider, Camden, N. J. 
A renewable trolley wheel. 


843,310. INCANDESCENT-LAMP SOCKET. George B. Thomas 
and Gilbert W. Goodridge, Bridgeport, Ct., assignors to the 
Bryant Electric Company, Bridgeport, Ct. A method of con- 
struction. 


843,312. MAGNETIC WORK-HOLDER. Walter N. Vance, Chicago, 
Ill. A supplemental magnetic lift. 


843,316. ATTACHING MEANS FOR ELECTRIC LAMPS. Earl G. 
Wilson, Morrow, and William B. Goodwin, Columbus, Ohio. 
An elastic cup is attached to the socket. 


843,327. AUTOMATIC CIRCUIT-CLOSER. Leandre Charbonneau, 
Woonsocket, R. I. The alarm-circuit is closed by the breaking 
of a fusible wire. 
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843,329. INTERCOMMUNICATING TELEPHONE SYSTEM. Will- 
iam W. Dean, Chicago, Ill., assignor to Kellogg Switchboard & 
Supply Company, Chicago, Ill. Three conductors are provided 
for each substation. 

843,362. ATTACHMENT FOR MOUTHPIECES OF TELEPHONE 
TRANSMITTERS. William C. Plank, Las Flores, Mexico. The 
mouthpiece is lined with antiseptic paper. 

843,414. OPTICAL READING DEVICE FOR ELECTRICAL MEAS- 
URING INSTRUMENTS. Edwin F. Northrup, Philadelphia, 
Pa., assignor to Leeds & Northrup Company, Philadelphia, 
Pa. A telescope and mirror attachment. 

843,415. ELECTRICAL SYNCHRONISM. Edwin F. Northrup, 
Philadelphia, Pa., assignor to Leeds & Northrup Company, 
Philadelphia, Pa. The frequency of the circuit is damped by a 
synchronizing ohmic resistance. 


842.951.— VENTILATION OF ELECTRIC MOTORS. 


843,418. SINGLE-RAIL ELECTRIC OVERHEAD RAILWAY WITH 
SUSPENDED VEHICLE. Hippolyte Romanoff, St. Petersburg, 
Russia. A suspended railway. 

843,425. INCANDESCENT LAMP SOCKET. Frederick Wunder- 
lich, Swissvale, Pa. A spring-contact is provided in the socket. 

843,489. PARALLEL RUNNING OF DYNAMO-MACHINES. Charles 
A. Parsons and George G. Stoney, Newcastle-upon-Tyne, Eng- 
land; said Stoney assignor to said Parsons. An equalizer is 
connected between intermediate points on the series coils. 

843,508. PRINTING TELEGRAPH. James D. White, London, 
England. Uses a rotating printer. 

843,515. PROCESS FOR ELECTRICALLY WELDING THE LONGI- 
TUDINAL JOINTS IN TUBULAR OBJECTS. Emil Bier, Lon- 
don, England. The joints are welded by induced currents. 

843,520. ELECTRIC TRAM SYSTEM. Orrin J. Davy, Washington, 
D. C., assignor to Industrial Motor Company. A light suspended 
railway. 

843,538. INDUCTION VAPOR OR GAS ELECTRIC LAMP. Peter 
C. Hewitt, New York, N. Y., assignor, by mesne assignments, 
to Cooper Hewitt Electric Company. Vapor in an enclosed 
chamber becomes incandescent from induced currents. 

843,534. METHOD OF PRODUCING ELECTRIC LIGHT. Peter 
C. Hewitt, New York, N. Y., assignor, by mesne assignments, 
to Cooper Hewitt Electric Company. An enclosed vapor is 
utilized as the secondary in which currents are induced by a 
primary coil. 


842 968.—DyNAMO-ELECTRIC MACHINE. 


843,541. INDUCTOR MAGNETO-ALTERNATOR. Leon J. Le Pon- 
tois, New Rochelle, N. Y., assignor to Polyphase Ignition System 
Company. Currents are induced by the movement of the arma- 
ture poles. 

843,549. RECEPTACLE FOR ELEMENTS. Heinrich P. R. L. 
Porscke and Gustav A. Wedekind, Hamburg, Germany; assignor 
to said Wedekind. A cast-iron receptacle for copper oxide plates. 

843,550. ELECTRIC SIGNALING SYSTEM. Frank W. Prentice, 
Chicago, Ill. An electric block-signaling system. 
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HIGH-VOLTAGKE CONDENSERS, 

The static condenser, as it is called, is one of the most inter- 
esting physical devices. It is one contrivance which seems to 
point to a physical existence of electricity. Electrical energy is 
most usually made apparent by its transfer from point to point. 
Here it seems to be tied down, and yet it imparts to charged 
bodies properties which they did not before possess. 

In practice, however, but little use has been made of the 
static condenser, although its propertics would be advantageous 
for many purposes. It is true that, to a limited degree, the 
condenser has been used in connection with induction motors 
and other apparatus having an undesirable amount of self- 
induction, but it has never come into what may be called general 
use. There are several reasons for this, the most important of 
which is that a condenser of sufficient capacity to be of prac- 
tical value is bulky and expensive. Moreover, it has the reputa- 
tion of being unreliable and of breaking down for slight causes ; 
and it is repaired with difficulty. 

In the issue of the EvecrricaL Revirw for February 16 an 
ingenious type of condenser was described, the design of which 
is intended to overcome these objections: In the first place 
the capacity of the condenser is increased, not by increasing the 
number and size of the elements, but by decreasing the dielec- 
tric thickness. The same method of procedure may be followed 
in condensers of every type, but it involves the objection that 
a decrease in the diclectric thickness decreases the dielectric 
strength and reduces the voltage for which the condenser is 
suitable. The strain on the dielectric, however, comes mainly 
at the edge of the metal coating, so that by increasing the thick- 
ness of the dielectric at this part, but leaving it thin elsewhere, 
an increased capacity may be secured without lowering the safe 
voltage. This method is not practicable for the ordinary con- 
denser—that is to say, one in which flat metal sheets are inter- 
posed between the sheets of dielectric; but it is easily applied 
in the form described in the article referred to. Here the ele- 
mentary condensers, corresponding to two metal sheets separated 
by a sheet of dielectric, are in the form of metallic coatings on 
a glass tube. This tube is closed at one end, contracted to a 
narrow neck with thickened walls at the other, and has a metallic 
coating inside and out. Thus decreased dielectric thickness and 
increased capacity is accompanied by no diminution of the limit- 
ing dielectric strength. 

Another advantage of this method of construction is the 
Con- 


densers, as usually employed for physical experiments, cause no 


facility with which the separate elements may be cooled. 


appreciable loss of energy. When, however, used for high press- 
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ures and continuously, a loss does take place, and unless the 
heat thus developed be dissipated the condenser will be de- 
stroyed. This is accomplished easily by submerging each of 
the condenser tubes in oil. Condensers of this form, it is said, 
are suitable for voltages up to 40,000 or more. 

This new form of condenser is a good illustration of what 
may occasionally be accomplished by a radical departure from 
standard forms which from long use have become more or less 


fixed. 


THE FLICKER PHOTOMETER. 

One of the more recent methods of comparing sources of 
light is that employed with the flicker photometer. Although 
devised some time ago, this instrument has taken on a new 
importance within recent years because of the variety of sources 
of light, differing in quality, now available. 

The most usual forms of photometer are based upon a com- 
parison of illuminated surfaces. Two white surfaces are lighted, 


each by one of the sources of light, and the observer judges — 


when the illuminations are equal. To secure accuracy the two 
fields of vision should be brought as close together as possible, 
and there should be no distinct dividing line other than that 
due to a difference in the intensity of illumination upon the 
In some 
instruments the two fields are merely placed side by side. In 
some the light from the two sources is mixed as, for instance, 
in the Bunsen and Joly photometers; but in all such instruments 
the final adjustment depends upon the ability of the eye to judge 
equality. There have been attempts to replace this principle 
by others depending upon physical effects, and not physiological. 


two. There are several ways of securing this effect. 


Such, for example, is the selenium photometer, which depends 
on balancing the effects of light upon the resistances of two 
selenium elements. This method is legitimate only in special 
investigations, because the relation between the physiological 
effect of the light upon the eye and the change in the resistance 
of the selenium is not yet known. Besides, there are other 
interfering factors, such as hysteresis or fatigue, which com- 
plicate the problem. 

A third method is that utilized in the flicker photometer. 
Here, instead of comparing two or more surfaces illuminated 
by the two sources, and judging the equality of the illumina- 
tions, the surfaces illuminated by the two sources are brought 
alternately into the field of vision, so that the eye sees first one 
and then the other. The eye is then required to judge, not be- 
tween two surfaces seen simultaneously, but whether the illumi- 
This is determined by 
causing the two fields to succeed each other somewhat rapidly, 
so as to produce an apparently flickering field. The intensities 
of illumination are then varied until this flicker disappears, 
It is to be noticed here 
that this method of comparing lights differs greatly from the 
other. In the one case the eye must decide when the stimula- 
tion upon two parts of the retina are equal; in the other, the 


nation of the field of vision varies. 


when equality is supposed to exist. 


stimulation of the retina is everywhere equal, and the observer de- 
termines merely when his eye ceases to try to follow the variations 
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in this stimulation. It is very probable that the sensitiveness of 
different observers to this effect will be different, just as one may 
have a better judgment for equality of illumination than the 
other. i 
If the lights from the two sources have the same quality or 
tint there is not much difficulty in obtaining a satisfactory com- 
parison with any photometer. It is only when the quality 
differs that much difficulty is met. 
rienced observer is utterly at a loss, and can not tell when the 
illuminations are equal. With the flicker photometer he does 
not meet this difficulty, because the effects of the two lights 


are superposed. 


In such cases the inexpe- 


He is not called upon to judge of intensity 
of illumination or of color, but merely to notice when the sensa- 
There is not much difficulty in 
doing this, but it may be questioned whether the same observer 


tion of flickering disappears. 


would have obtained the same results if he had compared the 
two illuminants by some other method. Iz other words, is he 
judging the effect of illumination or some other effect? 

The question raised here is whether the sensation from the 
retina is proportional to the luminous radiations, or whether 
there is not some more complicated action.. As was pointed out 
by Dr. C. P. Steinmetz at a recent meeting of the Illuminating 
Engineering Society, red light easily produces that effect known 
as the after-image, while green light does not. If, then, in 
comparing two illuminations, one of which is distinctly redder 
than the other, the effect of the former is more persistent than 
that of the latter, it seems likely that the red light, measured 
with a flicker photometer, will be given a rating higher than it 
would get if there were no opportunity for such effect, as would 
be the case when looking at two steadily illuminated fields. 
As yet, it has not been shown that the flicker photometer removes 
all the difficulties encountered in comparing illuminants which 
give lights differing in color. 

This raises again the question whether it is legitimate to 
Different 
colors produce different sensations; otherwise the color differ- 


make comparison between lights of different colors. 


ence would not be perceived; and is it possible to make a com- 
parison between these different sensations? One may, of course, 
judge between the intensities of two similar sensations, but the 
other comparison between different things is more like trying to 
judge the relative intensities of two different tests. The proper 
way to make such a comparison would, of course, be to decide 
when the eye can see with equal distinctness by means of the 
different-colored lights; but here again that old difficulty known 
as the Purkinje effect comes in, so that satisfactory comparisons 
must be made under specified conditions; otherwise the red light 
will be given the advantage for intense illuminations, while the 
green and blue will have a rating higher where it is less intense. 
It is certain that this phenomenon affects the action of the 
photometer, a point which was brought out by Mr. P. S. Millar at 
the meeting of the Illuminating Engineering Society referred 
to above. 

There are other undesirable features of the flicker photom- 
eter, some of which are discussed in an interesting, article by 
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J. S. Dow, a brief abstract of which is given elsewhere in this 
issue. One of these is the fatiguing action caused by the flicker, 
which is certainly most undesirable and sufficiently objection- 
able to condemn this instrument for general purposes. 

As has been said before, there can be no comparison of lights 
of different colors in the ordinary sense. The scientific method, 
of course, would be to resolve each light into its spectrum, and 
then compare the different parts of these; but even were this 
done, who is to decide what weights are to be given to the dif- 
ferent portions of the spectrum? Practically, however, there 
is not so much difficulty, because what is desired is not so much 
a comparison of different sources of light as a knowledge of the 
effectiveness of each. When it is known that the incandescent 
lamp for certain purposes gives satisfactory results with a certain 
intensity of illumination; that the luminous arc is equally satis- 
factory under certain other conditions, and that the mercury arc 
may be used effectively for such and such purposes, there is no 
need to rate each one in candle-power measured by comparison 
with a certain arbitrary standard. In other words, what is 
needed is the results of actual trials. In fact, this is the more 
necessary because there are other factors entering into illumi- 
nation problems which can not be taken into consideration when 
comparing lamps in the laboratory. When developing a source 
of light it is, of course, necessary to make comparative measure- 
ment. There is no difficulty in doing this. But in actual prob- 
lems it is the final effect which is sought; and since local con- 
ditions may make it necessary to vary the intensity of illumina- 
tion several times, depending upon the quality of the light 
employed, accurate ratings of these various sources in terms of 


an arbitrary standard have but little value. 


An interesting topic of discussion in the engineering world 
is the revival of the proposal to drive a railway tunnel under 
the English channel from England to France. ‘The idea is an 
old one, but for several reasons has never been seriously con- 
sidered. Now, however, the electric locomotive offers a solution 
of the problem and makes it practicable to draw trains through 
a tunnel over twenty miles in length, placed under the sea where 
ventilating shafts can not be constructed. The plan is one of 
considerable magnitude, involving as it does a twenty-mile tunnel, 
with approaches some thirty miles long at each end. But there 
are other engineering undertakings now being carried on which, 
while different in character, involve a considerably greater 
amount of work, and the estimated cost of which is much greater 
than that of the channel tunnel, which, it is expected, would cost 
only about $30,000,000. 

It may safely be said that for the first time we are 
now in a position to undertake such an imposing work, but it 
does not follow that because the construction may be undertaken 
with confidence that this will be the outcome of the present talk. 
Now that we are confident of the engineering practicability of 
the scheme, the main question is a financial one; and even here 
it is not a question of the ability to raise the money, but whether 
the tunnel would prove a profitable investment. 
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SMALL ELECTRICAL DEVICES NEED CONSIDERA- 
TION. 

A recent disastrous fire—disastrous in that it caused the 
destruction of a magnificent home—was caused, it is said, by 
the negligence of a servant using an electric flat-iron. Whether 
this statement is true or not is immaterial now, but in view of 
the charge it seems well to point out that small electrical house- 
hold devices need a certain amount of consideration. This state- 
ment is true of any utensil in which heat is developed, but the 
public seems to think that because it sees no flame there is no 
possibility of fire. No servant, however thoughtless, would throw 
a towel around a lighted gas lamp ; yet how many appreciate the 
possibility of a fire if the same treatment be applied to an incan- 
descent lamp? It is not realized that an incandescent lamp, 
although it gives out considerably less heat than an oil or gas 
lamp when giving the same amount of light, still does set 
free heat in large quantities; in fact, the amount of heat given 
out by an incandescent lamp is equivalent to about one-twelfth 
of a horse-power. This statement will not convey much mean- 
ing to the uninitiated, though perhaps it may be impressive, but 
a more impressive way of illustrating the point is to wrap a 
towel around an incandescent lamp and see what happens. 
When the heat is thus confined, it will not only set fire to the 
wrapping, but may soften and melt the glass bulb. This fact 
is well known, and the insurance rules provide for it. In one 
sense of the word it constitutes a danger, but the risk from this 
source is comparatively small, since it is not customary to hang 
clothing on electric lamps; it is practically negligible in all 
properly-cared-for homes. 

This is true of the incandescent lamp, and is true of any 
heating device. A curling iron, if left in circuit and wrapped 
up, a chafing dish if completely enclosed, or a flat-iron if left in 
It is the 
function of the electric current to develop heat in the flat-iron. 


circuit upon inflammable material, may start a fire. 


The amount of heat thus developed must be considerable, as in 
the process of ironing a good deal of water must be converted 
If the heater be left in action, but the iron be 
placed so that it can not get rid of this heat, the temperature 
must necessarily rise. 


into steam. 


It is possible to obtain some degree of 
protection against fire in such cases by introducing a thermostat 
in the heater, but this does not entirely obviate the danger of 
fire. Also, it is easy to arrange the iron so that the electric 
current will be cut off whenever it is released from the hand; 
but here again there is a possibility that the automatic switch 
may get out of order. The only sensible thing to do is never 
to leave the iron in a position where it can start a fire. In 
general the danger is slight, but it should nevertheless be 
realized. 

There are many other little electrical devices which are 
exceedingly safe when compared with other apparatus for per- 
forming the same operations, but it should never for a moment 
be forgotten that an electrical current represents energy; that 
all forms of energy tend to become heat, and that heat, if con- 
fined, may start a fire. Electrical apparatus as a class intro- 


duces less danger than any other, but it may become dangerous 
if abused. 
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The Instructive Value of 
Working Exhibits. 

The increasing power and complexity of 
cars recently built for rapid-transit serv- 
ice, says the Electric Railway Revtew, im- 
poses a burden of no little responsibility 
upon those charged with the instruction 
of train and car-service men. For several 
years trainmen, and it is suggested that 
similar advantages should be given shop- 
men, have been instructed in their duties 
by supplementing oral or printed teaching 
with practical study of actual car equip- 
ment. A familiar feature of the latter 
method is the provision of schoolrooms 
fitted with controllers, brake-valves and 
cylinders, train lines, signal lanterns and 
illustrations of detail parts of the rolling 
stock. The addition of air-compressor out- 
fits and working control circuits makes 
possible better teaching than was feasible 
without the vital stimulus of using power 
in the concrete. For this reason the moʻl- 
ern trainmen’s school, when equipped with 
skeleton cars and complete electrical ap- 
paratus, becomes a most eflicient factor in 
preparing men for actual service. Of 
course, it is a mistake to assume that a 
new man placed in the car service has lit- 
tle more to learn after his two or three 
weeks of preliminary instruction. In the 
exacting routine of platform work new 
men often need friendly encouragement as 
the mastery of the equipment with respect 
to locating troubles on the road comes only 
with experience. 

There appears to be no single part of 
the car equipment that all new men find 
especially hard to understand. With soine 
new motormen the fundamental principles 
of the brake-valve are hard to grasp; with 
others, the understanding of the contactor, 
reverser or master-controller wiring may 
be a stumbling block. Much can be done 
to aid in the explanation of these points by 
exhibiting diagrams of circuits clearly 
drawn on a large scale and by including 
as a part of the teaching equipment sec- 
tions of the braking apparatus. 

The Boston Elevated Railway Company 
has gone even farther than to provide 
dummy cars with actual equipment in its 
trainmen’s school. A special blackboard 
with sketches of the main motor-circuits, 
resistances, circuit-breaker, fuse and con- 
tactors painted upon it is mounted behind 
the corresponding groups of equipment on 
an instruction car. In each circuit on the 
drawing is inserted an incandescent lamp, 
which automatically lights whenever the 
current flows through the corresponding 
circuit on the dummy train. The change 
from series to parallel can plainly be seen, 
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as well as the flow of current in the re- 
verse circuit, 

There is no question that the use of the 
lamps helps the men materially in under- 
standing the cireuit changes, and the 
scheme is a simple one which easily could 
be adapted for use in less elaborately 
equipped schools. The great point to be 
remembered in work of this nature is that 
electrical conceptions quite probably are 
foreign to the minds of applicants for 
train-service positions. 

A large wall-drawing of the electro- 
pneumatic brake system which is used on 
the later type of cars has been found to be 
an effective aid to instruction. The valve 
handles on the drawing are made of cel- 
luloid cut to the proper shape and pivoted. 
All the other movable valves of the in- 
struction equipment as well as the brake 
piston rod and rotating contacts are con- 
structed of stiff pasteboard, so that the 
exact function of each part can be seen. 

Such refinements may be considered by 
some as too claborate, but when we con- 
sider the relative importance of high-class 
trainmen, well acquainted with the cars 


which they operate, it is easily seen that 


facilities for careful and thorough instruc- 
tion are excellent investments. 

a OO 
New York Electrical Society. 

The 265th meeting of the New York 
electrical Society will be held in the new 
Engineering Socicties Building, 29 West 
Phirty-ninth street, in No. 2 Assembly 
Room, on the fifth floor, Wednesday, Feb- 
cuary 27, at 8 P. M. 

Professor Harold B. Smith, of the Wor- 
cester Polytechnic Institute, Worcester, 
Mass., will deliver an address on “Power 
Transmission Voltages of To-day and To- 
morrow.” 

Mr. Smith will discuss some of the 
problems which have been solved to make 
possible the present transmission voltages 
and will outline some of the difficulties 
remaining for solution before higher volt- 
ages can be employed. Some of the fac- 
tors which enter into successful and eco- 
nomical power transmission at high volt- 
ages will be presented and some attempt 
made to indicate the direction and prob- 
able future development of this line of 
work. 

The following members were elected at 
the last meeting: John W. Brooks, Solvay, 
N. Y.; Sydney F. Weston, 44 East Twen- 
ty-third street, New York city; Edward 
H. Waldo, Crocker-Wheeler Company, 
Ampere, N. J.; F. P. Thorp, 52 William 
street, New York city; F. H. Leonard, 
Jr., 52 William street, New York city; 


Nathan Fleischer, 52 William street, New 
York city; Albert C. Boeri, 26 Cortlandt 
street, New York city; Aldred K. Warren, 
554 West 113th street, New York city; 
Chas. H. Hadlock, 15 Dey street, New 
York city; Kingsley G. Martin, 40 Morn- 
ingside avenue, New York city. 
——_-@-—__—- 
Disaster to Electric Train on 
the New York Central. 

On Saturday, February 16, a fast local 
train on the Harlem division of the New 
York Central & Hudson River Railroad 
left the tracks, resulting in the killing of 
twenty-two passengers and the injuring. 
more or less severely, of probably a hun- 
dred others. At the present time a rigid 
enquiry is being made into the cause of 
the disaster. It is known that the train, 
which was drawn by two electric locomo- 
tives of the new type just adopted by the 
road, was proceeding at its schedule speed 
of forty-five or fifty miles an hour when it 
struck a slight curve, resulting in the de- 
railment. Investigations made so far have 
demonstrated that the roadbed and curve 
were in excellent condition, and the tan- 
gent such that an ordinary train could 
have proceeded with absolute safety at a 
much higher rate than that at which the 
wrecked train is supposed to have been 
running. It has also been shown that the 
derailment could hardly have been caused 
by a spreading of the rails, and it is stated 
that the weight of the locomotives was 
not sufficient to have caused any spread- 
ing at the curve. It is very likely that 
the enquiry which is now going on will 
demonstrate that the accident was the re- 


sult cf some unforeseen mechanical defect 
in part of the rolling stock, which, to- 
gether with the curve and the speed at 
which the train was proceeding, culminat- 
ed in the present disaster. 


— 0 
Meeting of American Institute 
of Electrical Engineers. 


The 215th meeting of the American In- 
stitute of Electrical Engineers will be 
held in the Auditorium of the Engineers’ 
Building, 33 West Thirty-ninth street, 
New York city, on Friday, March 1, 1907, 
at eight o'clock, P. M. The following 
papers will be presented and discussed: 

“Alternating-Current Electrolysis,” by 
J. L. R. Hayden, of Schenectady, N. Y. 

“Electrolytic Corrosion of Iron and 
Steel in Concrete,” by A. A. Knudson, of 
New York, N. Y. 

“Some Theoretical Notes on the Reduc- 
tion of Earth Currents from Electric 
Railway System by Means of Negative 
Feeders,” by George I. Rhodes, of New 
York, N.Y. 
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The Hydroelectric Plant of the Utica 


HE power station of the Utica Gas 
J and Electric Company, Utica, 
N. Y., is located near the vil- 

lage of Trenton Falls, Oneida county, 
N. Y., on West Canada creek, one of 
the two streams draining the Canada 
lakes in the Adirondack mountains, and 
flowing into the Mohawk river at Her- 


Company. 


the bottom of the dam eight sixty-inch 
cast-iron pipes, two for supplying the 
present pipe-line, two for an extra pipe- 
line when the power-house extensions 
make this necessary and four as additions 
to the waste-weirs for carrying off excess 
water during floods. Each pipe is fur- 
nished with cast-iron sluice-gates, with 
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merged two feet, when the water will also 
flow over the second spillway. Provision 
is made for flash-boards on the rock-cut 
weir so that it may be raised two feet 
in dry weather. 

Trouble from anchor ice has been elimi- 
nated by this construction. The ice does 
not sink to the point from whére the out- 
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UNDER CONSTRUCTION. 


kimer, N. Y. The other stream, East 
Canada creek, empties into the Mohawk 
at East creek. Near the village of Tren- 
ton Falls, West Canada creek has a drop 
in head of nearly three hundred feet in 
less than a mile. The drainage area above 
Trenton Falls is 375 square miles, mainly 
Adirondack forest lands and lakes in a 
region of heavy annual rainfall. 

The dam is 300 feet long, and sixty 
feet high, built of concrete, and falling 
across the creek on the arc of a circle with 
8 radius of 800 feet. There are built into 


bronze guides, and operated from the top 
of the dam. There are two flood-weirs. 
One is built on a rock shelf on the east 
bank of the stream close by and at right 
angles to the dam; the other waste-weir 
forms a part of the dam proper. The first 
weir is 160 feet long and the crest is nine 
feet lower than the top of the dam coping. 
The crest of the other weir is two feet 
higher and it has a length of 100 feet. 
At flood time the excess water runs off 
through the rock cut around the dam to 
the lower creek until the weir is sub- 


1 AND 2.— WOODEN STAVE Pipg-LINE UNDER CONSTRUCTION. 
4.—Dam, SHowina WasteE-WEIR ON Daw, WATER DIVERSION THROUGH Rock CUT FROM WaAsTE-WEIR ABOVE, 
WASTE OUTLETS FOR ExtrRA Hian WATER AND GaTE-Hovune. 


3.— DAM 


lets take off the water, and the lower crest 
of the spillway at the east bank creates 
a strong current which carries the anchor 
ice around the end of the dam and also 
away from the pipe-line intake. 

Both the dam and the weir on the dam 
are capped with a heavy doweled stone 
coping and wing walls are constructed on 
the down-stream face of the dam to pro- 
tect the face of the dam from injury by 
debris during heavy floods. 

A cast-iron Y-piece sixty inches by sixty 
inches by_eighty-four/ inches, connects the 
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two sixty-inch pipes in the dam to an 


eighty-four-inch conduit which carries the 
water from the dam site to the turbines, 
over a distance of about 3,700 feet. 

For the greater part of its length 
(about 2,900 feet) the conduit is formed 
of twenty Texas pine staves, each two 
and three-eighths inches thick, sawed on 
radial lines, making up the circumference 
of eighty-four inches. The staves are 
bound together and held in position by 
round iron bands. The steel pipe (about 
800. feet long) varies in thickness of 
plates from three-eighths inch .to five- 
eighths inch. The pipe is built up with 
lapped joints, the longitudinal laps double 
riveted and the circumferential laps single 
riveted. Where three-eighth-inch plates 
are used the pipe is stiffened with angle- 
irons. 

The grade of the wooden stave pipe is 
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winding and slightly descending; but 
from the point where it joins the steel 
pipe the descent is more pronounced and 
the line is almost straight to a point where 
it joins a stand-pipe 180 feet high and 
eighty-four inches in diameter. This 
stand-pipe is twenty feet higher than the 
dam, is covered with a shingled casing and 
is topped off with a cupola. 

After passing the stand-pipe the pipe- 
line is carried down the cliff to a reservoir 
125 feet below the top of the bank and 
anchored on concrete foundations just 
outside the west wall of the power-house. 
From this reservoir four forty-eight-inch 
outlets deliver water to six turbines. The 
total head is 266 feet. Each outlet is con- 
trolled by a gate valve, and all of the 
valves may be operated at once or singly, 
either by a Pelton water-wheel or by hand. 
To assist in relieving any excess pressure, 
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the pipe-line, penstocks and receiver are 
equipped with relief valves. To allow for 
the escape or intake of air when the line 
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vertical shafts, and equipped with hydrau- 
lically operated governors of the Porter- 
Allen type, they are direct-connected to 


HYDROELECTRIC PLANT OF THE UTICA Gas AND ELECTRIC COMPANY—VIEW OF POWER- 
HOUSE AND LIGHTNING ARRESTER HOUSE IN GORGE - 


is being filled or emptied the main line is 
supplied with inlet pipes. 

The machine equipment includes six 
turbines, four driving the main generators 
and two driving the exciters. The four 


revolving-field, 
generators. 


three-phase, —2,300-volt 
At full gate opening, work- 


ing under a head of 264 feet, 360 revolu- 
tions per minute, they have a rated capac- 
ity of 2,000 horse-power. 


Under test 


SS 
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larger units are of the Fourneyron out- 


flow type, the wheel-runners discharging 
the water into a draft tube, Mounted upon 


these wheels have developed, in this in- 
stallation, 2,100 horse-power each. 
The Girard type exciter turbines, when 
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operating at 750 revolutions per minute, 
with full gate opening, develop 100 horse- 
power. ‘These turbines are also on vertical 
shafts and are direct-connected to 125- 
volt dynamos, Twelve-inch supply pipes, 
taken off from the outlet to the large ma- 
chine nearest and controlled by hand 
valves, deliver water to the exciter tur- 
bines. 

The switchboard is of marble, with a 
panel for each main generator, one panel 
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white and brown enamel brick to the 
window sills and above this in cream 


pressed brick to the roof. The equipment 


also includes a ten-ton traveling crane, for 
facilitating inspection and repairs. 

That part of the Mohawk valley lying 
in Oneida and Herkimer counties is the 
territory mainly served by the company. 
This includes the cities of Utica and 
Rome and the villages of Trenton Falls, 
Oriskany. Whitesboro, Yorkville, New 


York Mills, New Hartford, Washington 
Mills, Willovale, Chadwicks, Deerfield, 
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THE APPLICATION OF THE TELE- 
PHONE TO RAILWAY SERVICE. ' 


ee 


BY C. J. H. WOODBURY. 


Electricity. was considered for railway 
signaling long before the devices. for its 
application were invented, for in 1828 
Edward Davy, of England, made a propo- 
sition for the application of electrical sig- 
nals for indicating the direction of trains, 
whether stationary or in motion, which 
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for the two exciters, and high and low- 
tension feeder panels. Leaving the low- 
tension feeder panel, the 2,300-volt cur- 
rent is raised by air-cooled transformers 
to 23,000 volts. From the high-tension 
feeder panel the circuits pass out of the 
power-hous¢ through a separate building, 
where the lightning arresters are located. 
From this building the transmission line 
runs to the Utica substation. 

The power-house is built of steel and 
marble, and is 128 feet long and thirty- 
two feet wide. The interior trim is in 
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Frankfort, Ilion, Mohawk, Herkimer and 
Little Falls. 

W. A. Brackenridge, of Niagara Falls, 
N. Y., designed the entire development, 
and the installation was carried out under 
his direction. The generators and switch- 
hoard were furnished and installed by the 
General Electric Company, Schenectady, 
N. Y.: the hydraulic machinery by the 
I. P. Morris Company, Philadelphia, Pa. ; 
the dam and power-house foundations by 
the Warren-Burnham Company, Utica; 
the pipe-line by the T. A. Gillespie Com- 
pany, New York; the power-house and 
transmission line by the Utica Gas and 
Electric Company. 


appears to be the first available record on 
the application of electricity to train 
movements. It does not, appear that this 
form of signaling was proposed to extend 
bevond giving information to the general 
superintendent, and did not fully include 
anv suggestion for telegraphing orders 
which pertained to later applications of 
the telegraph. 

The Wheatstone telegraph was applied 
for signaling on a cable railway at Black- 
wall, England, in 18535. On the whole, 


4 Abstract of a paper read before the New England 
Street Railway Club, Boston; Mass., January 31. 
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the application of electricity for the com- 
munication of intelligence in both direc- 
tions appears to have originated with the 
use of the Morse telegraph in 1850 on the 
Erie Railroad by Charles Minott, general 
superintendent, although it is claimed 
that previous to that date railroad men 
had availed themselves of the telegraph 
to direct the movement of trains, but his 
work on the Erie Railroad included the 
systematic dispatching of trains. This, 
with steam railroads, has been developed 
into a most systematic and thoroughly or- 
ganized department which was an es- 
sential portion of the operation of every 
steam railroad. 

Of late years the telephone has taken 
the place of the telegraph to a very ma- 
terial extent, and its use is rapidly in- 
creasing. : 

The facility which it furnishes for the 
instantaneous reply, and the conference 
over matters requiring a presentation of 
facts at one end and the exercise of ex- 
ecutive action at the other without the in- 
terposition of skilled telegraph operators, 
is of great value, especially on occasions of 
emergencies. 

The telephone is admirably suited for 
application to existing telegraph plants in 
railway service, for its attachment to such 
lines does not interfere with the use of 
the telegraph, nor does the simultaneous 
use of the telegraph affect the transmis- 
sion of speech by telephone. 

This dual use of the same wires for com- 
posite systems is accomplished in a simple 
manner by the insertion of choke coils at 
the terminals, and also bridging con- 
densers around the telegraph relays. 

These condensers will transmit the al- 
ternating currents used by the telephone 
bell and the undulatory currents of the 
telephone, but they do not conduct the 
direct currents used in telegraphy. 

That is, the condensers serve in the 
place of conductors for telephone service, 
and as insulators for telegraph usage. 

These composite sets were first com- 
mercially used in New England by the 
Central Vermont Railroad, and their ap- 
plication rapidly extended to a number of 
steam railways throughout the country. 

The term “labor-saving” invention is 
generally a misnomer for production-in- 
creasing devices, but the telephone is in 
the former class, as Mr. Frank Thompson, 
president of the Pennsylvania Railroad, 
said that the telephone was the only in- 
vention introduced during his business 
career which had been a time-saving de- 
vice, for while all of the others had added 
to his work, the telephone had enabled 
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him to transact his duties with so much 
greater rapidity that it gave him more 
time to devote to matters of the policy of 
that great corporation. 

The manifold applications of the tele- 
phone.is indicated by some of the railroads 
which also have connection with the min- 
ing of coal, and their private branch ex- 
changes not only connect with the offices 
at the headquarters of various divisions 
of the railroad, the operation of trains, but 
also extend down into the coal mines and 
out to the docks where the coal is shipped, 
and are even connected to telephones in 
the cabins of the vessels transporting coal, 
or the tugs which tow the coal barges. 
On the Mexican Central Railroad all of 
the cabooses are equipped with telephones 
so that all freight trains may be at any 
time in communication with the superin- 
tendent’s office, in the same manner that 
the wrecking cars of steam railroads are 
equipped with telephones which can be 
attached temporarily to wires of telephone 
lines near the road by means of rods car- 
rying wires ending in hooks and in that 
manner coming in communication with 
the supervising officers. 

One of the many instances of the serv- 
ice of the telephone in cases of grave 
emergency occurred on May 11, 1905, 
when a passenger train near Harrisburg 
struck a car loaded with dynamite, whose 
explosion killed twenty-one and wounded 
150, who were taken to the Harrisburg 
Hospital. 

The Pennsylvania Telephone Company 
set up a private branch exchange in that 


hospital which was operated by L. H. 


Kinnard, general manager, while J. A. 
Crossman, Jr., secretary and auditor of 
the telephone company, established a card 
index system on which the names of the 
wounded and dead were placed as far as 
known, with the nature of the injuries 
and the probable outcome of the case as 
judged by the surgeons in charge. This 
card index also contained the exact loca- 
tion of the patients in the hospital wards 
and was continued with additional infor- 
mation from the examining surgeons and 
ward physicians. Free service was es- 
tablished not merely by the Pennsylvania 
Telephone Company, but also by the 
American Telephone and Telegraph Com- 
pany, with its long-distance plant, so that 
inquiries from various parts of the 
country, even to distances of a thousand 
miles, could be answered at once in a 
prompt and intelligent manner. 

Some of the leading express trains are 
equipped with telephones which are at- 
tached to the central office system at 
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terminals, and also at intermediate points 
where the stay is longer than for the 
change of passengers and baggage. 

In the early days of electric railroads 
when the motor was merely a substitute 
for the horses on the same cars and even 
at similar speed, there was not the require- 
ment of any signaling system more than 
the unfilled need which had already ex- 
isted in the case of horse cars, but with 
the expansion of the carrying capacity of 
a road both as to size of cars and speed of 
propulsion, and above all the long dis- 
tances of the interurban roads, conditions 
became radically changed and were com- 
parable to those of the steam roads. This 
development of the transportation facili- 
ties became so much more rapid than that 
of the signaling that the early electric 
roads were afflicted with a number of mis- 
haps which gave rise to many serious ap- 
prehensions as to the advisability of this 
change of power. 

In electric railways the conditions of 
speed are comparable to those of steam 
railway trains and the weight of the cars 
sufficient to: cause destructive results in 
case of collision, while the requirements of 
good service at these speeds demanded that 
there should be constant information of 
the positions of the various cars en route. 

The street railways had the advantage 
of precedent, and in New England the 
Worcester Street Railway began to use the 
telephone in 1899, and since its consolida- 
tion with other companies these ramifica- 
tions extend over a large range of terri- 
tory throughout the heart of the common- 
wealth. 

The application of the telephone for 
train dispatching has resulted in a marked 
economy of both plant and operation in 
that the ability of the superintendent to 
be informed as to the position of the vari- 
ous cars and to communicate with their 
operators gives a greater service efficiency 
to the road. Single track railways in 
sparsely settled districts can be operate 
at an efficiency which should otherwise 
require a double-track road, merely by the 
use of the telephone for dispatching, be- 
cause in case of cars failing to join at 
meeting points when they are due, they 
may under this direction avoid delaying 
the prompt car by directing it to proceed 
to another turnout. In case of failure 
to meet at scheduled turnouts there is not 
the risk of collision by one car running 
wild to the next switch. 

On double-track roads knowledge of oc- 
currences to the rolling stock or of the con- 
dition of the road has a similar value, 
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which increases with the congestion of 
travel. 

The telephone is of great service in 
severe snow storms by the facility which 
it affords for information to be given to 
the train dispatcher as to the condition of 
the road. It is said that in the old days, 
before the use of the telephone, snow- 
plows became snow-bound and lost, be- 
cause whenever a snow-plow or a car dis- 
appeared from the sight of the terminal 
it was never heard from again until it ar- 
rived at the other end or perhaps not until 
it returned to the starting place. 

In cases of mishap the telephone affords 
means for the quick clearance of the track 
by the facilities of obtaining wrecking cars 
or repair hands, 

In cases of accident not only can med- 
ical help be summoned for the injured, 
but means can be taken to procure in- 
formation relative to details of the occur- 
rence which may be of great importance 
in ascertaining the liabilities of the com- 
pany. 

The efficiency of the telephone in times 
of emergency was illustrated last June by 
an incident on an interurban electric rail- 
road west of Frankfort, N. Y., where the 
cars were limited to the single track dur- 
ing repairs, and to protect the car in the 
block watchmen were placed at each end. 
One evening a car went upon this single 
track at full speed when a car was ap- 
proaching the other end of the block, and 
the watchman knew that a collision would 
be inevitable unless the cars were stopped. 
There was no time for long stories; he 
went to his telephone and told the power 
station to shut off the current, which was 
promptly done, and a collision averted. 

There are three types of application of 
the telephone to railway dispatching: 

(1.) Fixed telephone substations in 
booths placed at suitable points along the 
line. 

(2.) Jack boxes at poles to which 
portable telephones carried in the cars 
may be hung and connected for temporary 
use. 
(3.) Portable telephone sets hung 
upon the front of the car, whose vestibule 
platform serves as a booth, and attachment 
made by flexible wires to jacks at numer- 
ous poles along the line. 

On some railway lines the method of 
connecting a telephone on the car with the 
line is not by means of a jack at the side 
of one of the poles but by a long slender 
rod carrying the wires which may be 
hooked upon the main lines at any place. 

The first method does not differ from 
urrangements of telephone booths with 
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which all are familiar, except in minor 


‘details, and does not require explanation. 


Portable sets are generally preferred to 
fixed sets for long mileage and few cars. 
The experience of the railroads has been 
preferable for Bell telephones in that the 
telephone company maintains the plant, so 
that there is a virtual guarantee of its use, 
and the railroad company is not obliged 
to either train men for this work or to 
send for people who treat the matter as a 
repair job. This guarantee of the tele- 
phone company also insures first-class ap- 
paratus, which may not otherwise be 
forthcoming when it is not the object of 
active consideration on the part of the 
manufacturers after its sale. 

There are several forms of these port- 
able sets, one with its magneto telephone, 
coil ‘and dry battery weighing only 
thirteen and one-half pounds, although 
more substantial forms are considered 
preferable. 

Jack boxes on the pole must conform 
to numerous conditions, not merely to be 
shot-proof or fool-proof against meddle- 
some people, but also they must not afford 
shelter for hornets or other insects of 
perhaps less virulent disposition, but who 
impede any such apparatus by the nests 
which thev make; they must also be proof 
against damage by rain or snow. 

The telephone wires should be strung 
below lighting or power wires and well in- 
sulated at its points of support. 

The lines of such telephones must be 
transposed at least once in every eight 
poles, in order to prevent noises on its 
circuit induced from the wires in its 
vicinity carrving disturbing currents. 

When two telephone circuits are on the 
same line the transposition must be not 
only alternating the relative positions of 
the wires of one circuit to the other, but 
also of the two circuits. 

When the spring Jacks in an iron box 
attached to a pole are connected to a com- 
mon battery signaling svstem, the two 
plugs on one handle are of different size, 
so that they can not be inserted with 
wrong poles. 

Although still called jack boxes, the 
plug in the later forms is attached to the 
under side of an iron canopy, resembling 
a large petticoat insulator, and the spring 
jacks are in the handle at the end of the 
flexible wires leading from the telephone 
set. 

On account of the exposure of these 
telephone lines to foreign currents extra- 
ordinary care should be taken for their 
defense at every jack or other point of 
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connection, by the use of protectors and 
repeating coils. 

The telephones used on electric rail- 
road systems must give transmission 
which is clear and loud, and be of types 
not liable to be placed out of service 
by the jar of continuous transportation on 
a car. 

Fixed telephone sets are found prefer- 
able on electric railways having a large 
number of cars and congested traffic, as 
they mav be used more rapidly by merely 
attaching the flexible wires to a pole than 
when it is necessary to take a telephone 
set from the car and hang it upon a pole. 

Especially in stormy weather it is a 
distinct advantage for the motorman to 
use the telephone in a vestibuled platform 
which serves as a booth. 

— 0 
The National Electric Light 

Association and the Na- 

tional Electrical Code. 


Arthur Williams, president of the Na- 
tional Electric Light Association, has 
issued a note to the membership suggest- 
ing the advisability of calling to the atten- 
tion of the chairman of the association’s 
code committee any changes in, or addi- 
tions to, the existing rules, which should 
be considered at the meeting of the elec- 
trical committee of the Underwriters’ 
National Electric Association, to be held 
early in March. 

The members of the National Electric 
Light Association’s committee on the code 
are as follows: 

Ernest H. Davis, chairman, West and 
Willow streets, Williamsport, Pa.; Samuel 
Scovil, The Cuyahoga, Cleveland, Ohio; 
Louis A. Ferguson, 139 Adams street, 
Chicago, HI; William Brophy, 17 Egles- 
ton street, Jamaica Plain District, Boston, 
Mass. ; Alexander Henderson, 39 Cortlandt 
street, New York citv; E. A. Norman, 55 
Duane street, New York, is acting as sec- 
retarv to the committee. 

ree 
Committee on Municipal 

Ownership of the American 

Street and Interurban Rail- 

way Association. 

The following announcement has been 
made of the personnel of the committee on 
municipal ownership of the American 
Street and Interurban Railway Associa- 
tion: 

C. D. Wyman, chairman, general man- 
aver Stone & Webster, Boston, Mass. ; John 
A. Beeler, general manager Denver City 
Tramway Company, Denver, Col.; George 
F. Chapman, general manager United 
Railroads of San Francisco, San Fran- 
cisco, Cal.; H. M. Sloan, general manager 
Calumet Electric Street Railway Com- 
pany, Chicago, Ill.; J. J. Stanley, general 
manager Cleveland Electric Railway Com- 
pany, Cleveland, Ohio. 
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MAGNETIC LEAKAGE AND ITS EFFECT 
IN ELECTRICAL DESIGN—II.' 


BY WILLIAM CRAMP. 


(Concluded. ) 

Alternators—In approaching the ques- 
tion of leakage in alternators, I wish it 
to be understood from the outset that I 
intend to confine myself almost entirely 
to useful leakage, or, rather, to showing 
how use mav be made of that leakage 
which must exist. Already to some extent 
this has been done, as, for instance, in 
the case of the constant-current alternator, 
which is so constructed that beyond cer- 
tain points every tendency of the current 
to increase 1s checked by that increase it- 
self producing (through leakage flux) a 
voltage in the armature turns. 

A distinction may be drawn between 
field leakage and armature leakage, but 
in practice these two are very hard to 
separate. As load comes on a single-phase 
alternator, armature reactance causes a 
fall in pressure at the alternator terminals, 
but it also causes the cyclic variation of 
armature current to lag in time, so that 
the relative position of armature and 
field corresponding to maximum current 
is changed, with the result that weakening 
of the field takes place, which causes a 
further drop in the armature potential 
difference. Thus the action of a constant- 
current alternator may be just as much 
due to distortion and destruction of the 
main field as to armature reactance; but 
since the path of a continuous magnetic 
field is a more easy matter to deal with in 
calculation than armature reactance, I 
think a better constant-current machine 
may be designed by providing a definite 
by-pass, so to speak, for the field flux, than 
hy attempting to provide leakage paths 
for the armature flux. Therefore, arma- 
ture reactance should in every case be 
kept as small as possible, while reactance 
of the armature upon the field should be 
allowed to cause the latter to leak, and 
thus produce the constant-current effect. 
The same idea may be adopted to cause 
the alternator to be self-compounding— 
i.e., it may be used either to cause an 
excessive fall in volts, or to keep them 
constant, or to cause them to rise. 

The method which I employ is specially 
applicable to alternators of the inductor 
type, and may be explained as follows: 
Fig. 5 is a section through a special in- 
ductor alternator. R is the stator or 
stationary armature, forming also part of 
the magnetic circuit. S is the rotor, and 
would carry normally the rotating in- 

1 Abstracted from a paper read before the Manchester 


section of the Institution of Electrical Engineers of 
Great Britain on January 8. 
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ductors to produce the necessary varia- 
tions of flux. <A,, A, A, are air-gaps, 
and it is evident that if F is the only coil 
producing the magnetic field, then A, and 
A, are magnetically in series, as also are 
A, å, whilst A, and A, are magnetically 
in parallel with respect to A,. Suppose 
now that the armature coils are wound 
upon the stator at A,, while the other 
two air-gaps remain as simple smooth- 
bore flux paths. If F be excited by a 
constant current, the coils A, will generate 
a certain open circuit electromotive force 
when R rotates at a certain speed, depend- 
ing upon the relative areas of A, and Ag. 
Directly any current is taken from the 
coils at A, armature reaction is set up, 
which immediately increases the reluct- 
ance of the path of the field flux through 
A,. In consequence, more of this flux 
tends io leak by A, producing thereby 
a very large fall of voltage, which will 
tend to keep the current at A, constant. 


sæ... 


E S Y 
Ww 


Fia. 5.—Section Tyuroves SPECIAL 
INDUCTOR ALTERNATOR. 
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This is particularly the case if the air- 
gap at A, be small, and the density high 
with respect to A,. so that by carefully 
adjusting the areas of the gaps and the 
densities, an alternator may be so con- 
structed that a very small change of. cur- 
rent through the coils at A, only takes 
place, even if the resistance in circuit with 
these coils is changed from a large value to 
short-circuit. Similarly if the armature 
coils be placed at A,, a still more pro- 
nounced effect is obtained. Complete 
regulation and control of this effect: is 
obtained if a second field coil be placed 
in the recess between A, and A, and con- 
nected in parallel with F. A resistance 
and reversing switch in series with this 
second coil will enable all the changes to 
be produced from an alternator having 
practically a constant-current characteris- 
tic to an alternator having the character- 
istic of a machine intended for ordinary 
constant-potential supply. If the two field 
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coils are so adjusted so that both tend to 
make A,, A, the path of their flux, the 
effect of the second field coil is equivalent 
to a great reduction of the reluctance at 
A;, while when the two are in opposition 
they both send their flux through A,, 
and tend to prevent any possibility of 
leakage. Thus in either case the arma- 
ture at A, may be wound as if for con- 
stant potential. It will be seen that, since 
the reluctance of each circuit is nearly 
inversely proportional to the areas of the 
respective gaps, the calculation for anv 
particular characteristic is extremely 
simple compared with that required for 
the ordinary constant-current alternator: 
and, further, ample adjustment for errors 
in calculation may easily be provided by 
means of the second field coil above re- 
ferred to. 

In applying these principles to obtain 
a machine which shall with varying cur- 
rents give constant-potential difference, 
we shall have to provide at A, a steadily 
increasing magnetomotive force of such 
sense that it would oppose the leakage 
from F. This is equivalent to compound- 
ing in the ordinary way, and by conse- 


‘quence involves a continuous current in- 


creasing with the load. In order to com- 
pass this, and also to make use of the air- 
gap A,, I have placed on the rotor at A, 
a continuous-current armature and com- 
mutator, and have broken up A, into 
salient poles. The brushes on the com- 
mutator being connected through suitable 
rheostats to the field coil, F, we at once 
have a machine which is  self-exciting. 
Not only this, but the increase of alter- 
nating current at A, by tending to in- 
crease the reluctance of that path, tends 
also to shunt more flux through A,. 
whereby the voltage at the commutator is 
increased and with it the exciting current, 
so that the voltage at A, returns to its 
original value. In this way the machine 
becomes both self-exciting and self-regu- 
lating; self-regulating not only as regards 
voltage drop due to increase of current 
on the alternating side, but also as re- 
gards change of power-factor involving no 
change of current. For if the power- 
factor of the alternating-current circuit be 
reduced, the armature reaction at A, is 
increased, which normally causes a fall of 
potential difference, but in this case auto- 
matically compounds itself by increasing 
the exciting current. Moreover, the ma- 
chine may actually be made so that it 
over-compounds, the question of the 
amount of compounding depending 
simply upon the saturation of the iron 
paths at A, relatively to those of, A,- 


February 23, 1907 
Fig. 6 shows a section through an actual 
machine constructed upon these principles. 

It should be pointed out that when con- 
stant current is required, instead of re- 
ducing the reluctance at A, (Fig. 5), we 
may, if we please, increase the reluctance 
at A,. This is very easily carried out if 
the exciter armature be placed at A,, for 
then any increase of current at A, in- 
creases the reluctance of the whole mag- 
netic circuit sufficiently to drop percepti- 
bly the exciting electromotive force. In 
this case, then, the air-gap, A, is not re- 
quired, but it may be of use in order to 
give (by allowing a second field coil be- 
tween A, and A,) a better magnetic dis- 
tribution at A,. 

In criticizing the use to which these ma- 
chines may be put, I should be inclined to 
say that, as constant-current machines are 
self-exciting, the size of the exciter arma- 
ture would limit their adoption to com- 
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motor, because the direct-current arma- 
ture will excite and set up a field current. 
When in synchronism, increase of load 
will tend to strengthen the field magnet- 
ism by reducing the reluctance upon the 
svnchronous motor side, so that the ma- 
chine will automatically compound for 
fall of voltage upon the direct-current 
side. Thus we have a motor converter 
with its direct-current voltage completely 
under control and tending automatically 
to compound, while economy and efficiency 
are obtained by the use of one field coil 
for the two armatures. 
Alternating-Current Motors—In alter- 
nating-current motors the great import- 
ance of the dispersion or leakage factor 
in determining the characteristics of the 
various motors as exemplified in the semi- 
circle diagram has led to a great deal of 
practical research upon the subject, most 
of which was brought together at the 
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paratively small units, but where separate 
excitation is adopted there is no limit to 
the output for which they are suitable. 

In -considering in the same way the 
constant-potential type, I should be in- 
clined to think that in such sizes as will 
entail less than a two per cent loss for ex- 
citation, the exciter armature and its mag- 
netic circuit would be too small to proper- 
lv allow of the regulation being obtained. 
This, however, needs more practical 
demonstration. I should like to point out 
that the self-exciting . constant-potential 
characteristic, which corresponds very 
nearly to that of a shunt direct-current 
machine, is obtained by having two arma- 
tures magnetically in parallel; while the 
constant-current characteristic, which cor- 
responds to the series direct-current ma- 
chine on heavy loads, is obtained by means 
of two armatures magnetically in series. 

One use further may be suggested for 
machines of this type—t. e., as a new form 
of motor converter. If the alternator ar- 
mature be supplied with an alternating 
current while the rotor is run up to speed, 
the machine will run as a synchronous 


meeting of this Institution in London 
when Dr. Behn-Eschenberg read his paper 
upon the subject. Since that date, how- 
the great advance which has been 
made in the direction of alternate-cur- 
rent commutator motors necessitates the 
division of the subject here into (1) 
motors without salient poles and (2) 
motors with salient poles. To the former 
class belong all induction motors, and, in- 
deed, all those motors which depend upon 
a rotating field for their performance, 
among which must be reckoned the ordi- 
nary repulsion motor with its various 
modifications. The results in the paper 
referred to give, for the most part, an ex- 
cellent approximation for the designer’s 
guide in estimating the leakage factor, and 
it is only necessary for me here to draw 
attention to one or two points which ap- 
pear to some extent to have been over- 
looked. 

The first of these is the fact that no dis- 
tinction is drawn in the paper between or- 
dinary and hemitropic windings. Now, 
since the theoretical short-circuit current 
is the terminal voltage divided by the cal- 
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culated reactance of the windings, while 
the theoretical no-load current is the cal- 
culated magnetizing current, it follows 
that the latter is the same whether or- 
dinary or hemitropic windings are used, 
while the former is in the hemitropic 
winding smaller than that of the ordi- 
nary winding. This is easily proved as fol- 
lows: If f be the number of C.G.S. leak- 
age lines produced by unit (C.G.S.) cur- 
rent in one turn of a coil, and ¢ be the 
number of turns in the coil, then the co- 
efficient of self-induction for that coil is 
£ 
Pf 
L (henries) = 10” 


Thus the reactance per coil 
3 


Pf 
=2rx ~ xX To? ohms. 


In a hemitropic winding we have C coils 
in series per phase and ¢ turns per coil, 
so that reactance per phase hemitropic 


In an ordinary winding we have 2 C coils 


t ; 
in series per phase and „ turns per coil. 


reactance per phase (ordinary) 
8 

pee 

and obviously (1) is twice (2). 

In practice the hemitropic winding is 
not found to have a reactance equal to 
twice that of an ordinary winding, proba- 
bly because the above calculation assumes 
that in each case the leakage lines of each 
coil only link with the turns of that coil, 
which is most unlikely; and also because 
the fraction of stator face devoted to the 
wires of one side of a coil is usually great- 
er in the hemitropic form. But there is 
in practice a difference, though it is not so 


(2) 


—-27x~ xX 
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great as two is to one; and this is almost 
certain to be the case, because the mduct- 
ance of the end connections of a hemi- 
tropic winding is twice as great as the in- 
ductance of the end connections of an or- 
dinary winding, and also because fewer 
slots are used in the hemitropic case. In 
my opinion the difference between hemi- 
tropic and ordinary reactance per phase is 
in the proportion of about five to four. An- 
other point to which I wish to draw at- 
tention is. the discrepancy in Dr, Behn- 
$ 
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Eschenberg’s formula pointed out by Pro- 
fessor S. P. Thompson—+. e., the fact that 
in the second term the factor which takes 
into consideration the bridge of the slot 
has been omitted, so that instead of 

3 A 6 A 
"= Net XNT TS 


we have 
3 104e 64A 
v=NETXNE TS 
where 
N = mean value of slots per pole in rotor 
and stator. 
A = air-gap length in millimetres. 
b = gross axial core length in mili- 
metres. 


(mean edge thickness of 
tooth for open slots = 
mean of edge thickness 

of stator teeth and of | in milli- 

= thickness of thinnest { metres. 
| part of iron bridge 
| over rotor slots when | 

{ closed J 

| average slot opening for | 

B 
L 


€ 


open slots in rotor and 
stator == average of;:. _... 
i in milli- 

metres. 


X slot opening in stator 


and length of thinnest 

portion of iron bridge 

over closed rotor slots) 
T = pole pitch measured upon stator face 
reduced by (X X N) in millimetres, 
This change renders the formula a 
simple numeric—t. e., without dimensions 
and results in a better approximation for 
the value of v. Another point omitted 
by Dr. Behn-Eschenberg is the effect of 
“squirrel-cage” against “wound” rotors. 
Naturally, for the former v will be less 
than for the latter, and this change is, I 
think, about in proportion. of 0.8 to 1. 
= In Table IV are some calculations which 
show the sort of approximation obtained 

with this expression. 
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it must be multiplied by 0.9, and for 
squirrel-cage rotors by 0.9. 

These results on four motors chosen at 
random show that there is little fault to 
find with the calculation of v by Dr. 
Behn-Eschenberg’s formula, and when the 
value of the leakage factor in such ma- 
chines as those given above is compared 
with that of similar-sized continuous-cur- 


rent motors, one is struck with the effect . 


which a small air-gap and a coil close to 
the armature have upon the machine. 
The five-horse-power motor in column 1 
has a leakage factor 1.054, while the five- 
horse-power direct-current motor we were 
considering at the beginning of this paper 
has a leakage factor as large as 1.35. Well 
may induction motors be smaller than 
continuous-current machines! 

Having thus shown that little improve- 
ment is to be looked for in the calculation 
of the leakage factor of rotating-field mo- 
tors, I pass on to the machines with salient 
poles. That the principles laid down as 
affecting continuous field design are much 
better recognized in the world of alter- 
nating currents is sufficiently apparent. 
Nearly all salient-pole alternate-current 
motors are fitted with field coils spreading 
almost over the pole-pitch, and the pole is 
kept short, while neutralizing windings 
are used to reduce the armature leakage. 
These devices (on account of the mischiev- 
ous effect of magnetic leakage in alter- 
nating-current work) have had to be 
adopted by alternating-current designers, 
and those engaged in the design of con- 
tinuous-current machines would do well 
to profit by them. Harmful leakage in 
salient-pole alternating-current motors is 
reduced to a minimum. Useful leakage, 
on the other hand, has never been made 
much of. In the starting up of single- 
phase motors it has becn utilized, as also 
it is the principle really involved in the 
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a a a a ani 
Motor No. 1. ; 8. 4. 

Maker.......---06- Electrical Co. Oerlikon Brown-Boveri | Siemens Bros. 

PhaseS........---+> > 3 3 | : 3 

Output..........-. öh.-p 5 | ; 2 

Poles cercaira ine | 4 i 

Speed (sync.)......- a | i ees Pract i one e pepe j 

inding......| Star hemitropic star hemitropic ! dinary ar or A ordinary 

Type winding i } : aa | 100 on 

v calculated........ .0563 | .048 -087 O71 

t from test........-- 054 O48 0 | 007 ! 067 

Rotor... ...--2-ecees Wound Wound but short-circuited Squirrel-cage Wound 
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No allowance has been made for hemi- 
tropic windings or squirrel-cage rotors in 
the above, and my belief is that for hemi- 
tropic windings and wound rotors the 
formula is right. For ordinary windings 
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repulsion motor. I wish to show that it 
can’ be quite as well employed in that 
modification of the series motor which I 
first suggested at a meeting of this In- 
stitution about twelve months ago. I give 
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here the theoretical figures and advan- 
tages, which is most easily done by com- 
mencing with the semi-circle diagram for 
a series motor. 

When the armature is locked, a plain 
series motor behaves exactly as a choking 
coil—t.e., if in Fig. 7, O A represents the 
locked current for full terminal potential 
difference, then it also represents to a 
voltage scale the reactance drop in the 
motor, and A B at right angles to O A 
represents the resistance drop. O B is, 
therefore, the voltage to drive the current, 
O A, against the motor impedance—that 
is, the full motor potential difference— 
while O B A is the angle of lag of the ma- 
chine current behind the applied poten- 
tial difference. Releasing the armature 
and allowing it to run (still keeping the 
terminal potential difference constant) we 
have an electromotive force set up in the 
armature windings practically in phase 
with the main field flux, but, like the re- 
sistance drop, opposing the armature cur- 
rent. This has the effect of reducing the 
current, O A, through the addition of an 
electromotive force in phase with the ar- 
mature resistance drop, B A. Thus B A 
is increased to B C, and B C O still re- 
maining a right angle, the current line, 
O .A, has for its locus a semi-circle upon 
O B as base. 

Reduction of O A to O C, of course, 
proportionally reduces the resistance drop, 
so that A moves on the semi-circle A D B, 
while C traverses the semi-circle B C O. 
Thus for any position C, to the current 
scale (fixed by O A as short-circuit cur- 
rent A B O as angle of lag given by the 
wattmeter), 

O C = current taken. 

To the voltage scale (fixed by O B = 

full terminal volts) 
O C = motor reactance drop. 
B D = motor resistance drop. 
C O = back electromotive force. 

Also, since output = back electromotive 
force X current, itis = C D X C O, 
or proportional to the height of the per- 
pendicular from:C upon O D—.e., to 
C F. The torque is proportional to O C?. 

Now, the diagram has to be modified 
in practice to take account of saturation 
and iron losses, but it is near enough to 
prove substantially that if (1) the re- 
sistance voltage be low (B D) and (2) 
the back electromotive force be high (D 
C) compared with the reactance drop 
(C O), then the motor will be good both 
as to power-factor and efficiency. (1) and 
(2) above are easily attained in practice 
by well-known means.:° Now, if having 
designed an ordinary series bipolar motor, 
such as that. shown in Fig, 8) J apply(to its 
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top another limb a, properly wound, and 
attached to the mains, and if then T join 
the free end of the present field to the free 
brush, I shall have a motor whose main 
and leakage magnetic paths are in parallel 
exactly as they are in an ordinary induc- 
tion motor, with these differences: (1) 
that in an ordinary induction motor the 
torque is produced by the main field and 
the rotor current, while here it is by leak- 
age field and rotor current; and (2) that 
in an ordinary induction motor all the 
brake horse-power has to cross an alr-gap, 
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while here only part need cross it. These 
two points are well brought out in the 
The 


new primary coil will have a very small 


change in the semi-circle diagram. 


resistance, and, consequently, at constant 
terminal volts the flux through it will be 
practically constant, and the magnetizing 
current practically constant also. If the 
joints in the circuit be good, there is no 
reason why the magnetizing current 
should be large, and we may draw it as 
O G (Fig. T); so that the total primary 
current is now O If (=G C). The flux 
across the air-gap will now be slightly in- 
creased, but also slightly shifted in phase 
away from O C towards G C, and so the 
torque still remains practically propor- 
tional to O C2 The power-factor is 
changed from cos C B O to cos C G E, and 
the primary current from C O to C G. 
Otherwise the motor remains precisely as 
before, excepting for the fact that we may 
wind the high-tension side for any volt- 
age we please, and we may regulate en- 
tirely on the low tension, which windings 
might be stocked for each size. Also this 
very change admits of possibilities of im- 
proving the slightly reduced power-factor 
and of immensely improving the commu- 
tation by altering the number of armature 
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and leakage limb turns respectively. The 
armature self-induction is always a prob- 
lem in high-tension motors, and it is this 
problem which affects both power-factor 
and commutation. 

Now the self-induction of the armature 
depends upon the square of the armature 
turns per pole. Thus a small decrease of 
the turns produces a large change in the 
coefficient of self-induction, and 
also a large change in power-factor and 
much easier commutation. Or, to put this 
matter in another light, these motors may 


hence 
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additional limb A reveals the fact that for 
electrical circuits in series magnetic cir- 
cuits in parallel are used, an additional 
confirmation of the principle just laid 
down. Also, we note that in Fig. 9 not 
only has a flux at B to cross the air-gap, 
but also a flux at A, so that the whole 
energy imparted to the rotor has to cross 
This is the secret of the low 
obtained with repulsion 
motors. For the sake of clearness, we may 
compare four motors with similar char- 
acteristics, as shown in Table V. 


the air-gap. 
power-factor 


— — 


a e 


neno Motor Cramp 
Series Motor Simple. w Repulsi tor. 

: 7 p Transformers. PP ERD MOHN _ Motor 
Suitable to voltage. .......... Low only Any Any Any 
Power-factor. unseen Good Good Fair Good 
Commutation.............-6- Depending on voltage | Good 1 Only good at syne. | Very good 
Iron weight...............-. ! 1.75 | 1.1 1.25 
Copper weight .............. 1 1.75 | 1.3 1.25 
Easy to wind...............- Very Moderately No Very 
Compensation coils required. 7 Yes No No No 


be built with fewer poles than ordinary 
series motors for the same power-factor. 
Of course, there is no difficulty about 
multipolar designs for this type of ma- 
chine. i 

The nearest parallel to the above motor 
in use at the present day is the repulsion 
motor, represented diagrammatically in 
Fig. 9. In this motor the short-circuited 
armature is fed through induction by coils 
A, while coils B provide the field flux. 
A and B are placed in series across the 
mains. When the locked test is applied 
to such a motor, it is seen that the coil 
A is relatively non-inductive compared 
with the coil B, hence a phase displace- 


Fie. 9.— REPULSION MOTOR. 


ment of flux takes place, setting up a ro- 
tating field somewhat similar to the start- 
ing system of an ordinary single-phase 
induction motor; and, in order to take 
full advantage of this, a stator without 
salient poles, like that of an ordinary in- 
duction motor, must be provided. 

A comparison of the motor shown in 
Fig. 4 with the same motor without the 


It is thus seen that for low voltages the 
simple series motor is best, while for high 
voltages my motor is best, a verdict which 
I hope shortly to be able to endorse by 
definite tests. l 

E 


The Theory of Flicker Pho- 
tometers. 
are several of flicker 


photometer, some depending upon direct 


There forms 
illumination of surfaces, and others utiliz- 
ing the grease-spot principle of the Bun- 
sen photometer. The advantage of flicker 
photometers, says J. S. Dow, lies in the 
fact that an unpracticed observer is usual- 
ly able at once to distinguish the point of 
disappearance of a flicker, while it re- 
quires a certain amount of practice to 
judge quality of illumination or contrast ; 
but there does not seem to be any gain in 
sensitiveness to a practiced observer unless 
This 
may be accomplished by making the field 
of view of appreciable size, so that those 
portions of it nearest to the lamps are 
lighted more intensely than the centre 
portions. This will cause a flicker to take 
place at the edges of the field of view when 
the centre portion appears flickerless. 
With this arrangement the photometer is 


the contrast method be introduced. 


sensitive to a slight change of position, 
not because a flicker appears in the centre 
of the field, but because the flickers at 
the edges become unequal, This gives a 
double effeet similar to that used in the 
contrast form of | Lummer-Brodhun 
photometer, and there is a distinct gain 
A drawback to 


in sensitiveness thereby. 
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the use of flicker photometers is their 
fatiguing effect on the eye. ‘The exact 
explanation of the sensation of flicker is 
not known with certainty, but it is said 
to be caused by the efforts of the nerves 
of the eye controlling the iris diaphragm 
to keep pace with the change in illumi- 
nation. However this may be, there is 
certainly some violent nervous action go- 
ing on in the eye which makes it impossi- 
ble to use a flicker photometer with ac- 
curacy and effort for a long time at a 
stretch. The author has used ordinary 
photometers for days at a time without 
suffering, but when he attempted to use 
a flicker photometer the after-effects be- 
came troublesome. For days afterward 
his eyes were affected by occasional spasms 
of the throbbing flicker sensation, and a 
distinct flicker would occasionally be seen 
if the eyes were turned toward a dark 
background. He has found that this 
fatigue may affect materially one’s judg- 
ment of balance, and thus detract from 
the sensitiveness of the apparatus. It has 
been suggested that color-blind persons 
obtain the same results with flicker 
photometers as persons of normal sight. 
People for whom the red sensation does 
not exist can not detect red light and red 
objects appear black. If, therefore, such 
a person could, when comparing red and 
green, obtain the same results as a normal- 
sighted observer, it would merely show 
that the flicker photometer depended upon 
some law which was not applicable to the 
measurement of illumination. Certain 
experiments which he has conducted con- 
firm this view, as it was found that for 
lights of different colors the reading of a 
flicker photometer depends appreciably on 
the angle subtended at the eye by the 


field of view. The field of view is limited 
by certain practical restrictions, and it 
does not seem likely that grave differences 
would be introduced in this way under the 
ordinary conditions of photometry; but 
when the two lights compared give out 
light of practically pure colors, the size of 
the orifice through which the illuminated 
surfaces in the photometer are observed 
seems to make a distinct difference in the 
results. It seems that photometers de- 
pending on the method of flicker and the 
method of quality of illumination or con- 
trast are all influenced by the natural 
consequences of the laws of color vision; 
but this, so far from being a drawback, 
must be regarded as a vindication of the 
flicker photometer. For scientific pur- 
poses the only satisfactory method of com- 
paring lights appears to be the conven- 
tional method of adopting a standard 
spectrum and comparing each portion of 
the spectrum of the light source with 
the corresponding portion of the spectrum 
of the standard.—Abstracted from the 
Electrician (London), February 1. 
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ELECTRIC HEATING AND ITS APPLICA: 
TION TO THE FUSION AND FIRING 
OF REFRACTORY MATERIALS. ' 


BY R. 5. ILUTTON, D.SC. 


Quite a large number of industrial proc- 
esses depend upon the production of high 
temperature by fuel heating. In many 
of these cases, in the course of general ad- 
vance in practice, the limit of temperature 
aimed at has tended to rise considerably ; 
but it has unfortunately seldom been pos- 
sible to prevent a corresponding decrease 
in the efficiency of the utilization of the 
coal. 

Those who make it a practice to keep 
constantly in mind the possibility of the 
introduction of improvements in such in- 
dustries as these, can not fail to have 
noted the remarkable progress which is 
being made in the application of elec- 
tricity for the production of high tem- 
peratures. 

The progress along these lines has fol- 
lowed very closely the advance in the 
economical generation of electric energy, 
which has been so marked during the past 
few years. | 

Serving, at first, solely for the initia- 
tion of new industrial processes, demand- 
ing temperatures quite beyond the scope 
of fuel heating, electric heating is al- 
ready being widely applied in cases where 
the temperatures required are just within 
the limit attainable with gas or coal firing, 
and the general tendency is undoubtedly 
towards its use for still lower ranges of 
temperature. 

There is no panacea in the word “‘elec- 
tricity” —except, indeed, to the charlatan 
—and improvements in economy and con- 
venience are the sole explanation required 
for these facts. 

It should, however, be clearly pointed 
out that the success of the application of 
electric heating often depends more upon 
the appalling inefficiency, due to the 
wasteful employment of coal, in the proc- 
ess being displayed, than upon any in- 
trinsic advantages of electric heating. 

The chief advantages of the applica- 
tion of electricity in this connection may 
be said to lie, (1) in that it enables the 
heat to be generated just where it is re- 
quired—inside rather than outside the 
chamber containing the material to be 
heated; (2) in the simplicity of a deli- 
cate regulation of temperature; (3) in 
the ease with which the furnace or kiln 
can be provided with a really efficient 
heat-insulation, capable of minimizing the 
thermal losses to the outside air. 


1 Reprinted from the Transactions of the En- 
glist Ceramic Society, 1905-6, vol. v, part 2 


Vol. 50—No. 8 


Without any hope or desire to herald 
revolutionary changes in the ceramic in- 
dustry, I willingly acceded to Dr. Mellor’s 
suggestion to give the English Ceramic 
Society an account of some of the direc- 
tions in which this subject is advancing. 
PART IL—LABORATORY AND EXPERIMENTAL 

APPLICATIONS. 

Just as the metallurgical industry has 
been able to make far-reaching applica- 
tions of the investigations on the heat 
treatment of metals, so, undoubtedly, 
could the ceramic and allied industries 
benefit by a thorough and methodical ex- 
perimental study of the changes in the 
physical properties of the various oxides 
and other bodies which enter into the com- 
position of their raw materials, caused by: 
a variation in the temperature at which 
they have previously been fired. 

Something has already been done in 
this direction; the work of Ditte! on mag- 
nesia, and of Le Chatelier? on silica occurs 
to one; but this only serves to emphasize 
how little has really been accomplished. 

Recent work on alumina*, magnesia‘, 
and magnetic oxide of iron’, show how 
very greatly their properties are altered 
by exposure to high temperatures in the 
electric furnace, and, in the first case 
mentioned, application has already been 
made to the ceramic industry, apparently 
with the promising result of producing a 
stoneware material capable of withstand- 
ing comparatively rapid heating. 

Then, again, it is frequently of import- 
ance to know the temperature at which a 
ceramic material fuses, or perhaps rather 
to know the point at which it begins to 
soften and lose its shape. 

In all such cases, for laboratory pur- 
poses, the use of small furnaces or kilns, 
in which electric heating is adopted, offers 
many advantages. Without entering into 
detail, the following types may be briefly 
referred to: | 

(1.) Wire Wound Furnaces—In these 
the heating is accomplished by an electric 


‘current traversing a nickel or platinum 


wire wound round the tube or chamber to 
be heated." 

For instance, a porcelain tube, which is 
to serve as the heating chamber, may have 
a spiral coil of thin nickel wire (suitable 


ia Ditte, Compt. Rend., 73, 111, 191, 270, 


2H. Le Chateller, Compt. Rend., 111, 123-126. 


2M. Buchner, Zeit. Ans. Chem. 17, 985-988. 
1904; Chem. Trade Jour., 35, 398, 1904. 


4H. M. Goodwin and R. D. Malley. Paper read 
before Amer. Electrochemical Soc. at Ithaca, 
N. Y., May, 1906. 


5 H. Specketer, (Griesheim Elektron Co.) U. S. 
A. Patent 800,181, 1905. 


6G. Charpy, Bull. Soc. d’Encouragement, 
10, 600-675, 1895; A. Kalihne, Ann. der Physik, 
(4), 11,257, 1903; J. A. Harker, Phil. Trans., 
[A], 203,361, 1904; W. C. Heraeus, Zeit. Elektro- 
chem., 8, 201-203, 822-824,-1902. 
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for temperatures ranging up to 1,100 de- 
grees or 1,200 degrees) coiled tightly on 
its outside, the tube being then jacketed 
with a thick layer of some heat-insulating 
material, preferably stratified.’ 

Furnaces of this type in conjunction 
with a thermoelectric pyrometer admit of 
very delicate temperature adjustment; 
moreover, the nature of the yas atmos- 
phere in which the heating is carried out 
can be varied at will. 

Now that these furnaces are being made 
in this country, and the necessity for 
ordering from Germany no longer exists, 
they should find extensive applications. 

(2.) Carbon Resistance Furnaces 
Although, by substituting platinum for 
nickel wire in the type of furnace pre- 
viously mentioned, temperatures up to 
about 1,350 degrees can be safely attained, 
the cost of platinum is for many pur- 
poses prohibitive. For the same reason, 
the iridium tube furnace? of Nernst can 
scarcely be recommended except in very 
special cases, although temperatures of 
some 2,100 degrees can be reached. 

Very satisfactory laboratory kilns can 
be constructed from carbon tubes which 
become heated by the resistance which 
they offer to the passage of an electric 
current.? Here, again, the inside of the 
tube forms the heating chamber, the out- 
side being jacketed with some material, 
which, in this case, must not only be a 
good heat insulator, but must also protect 
the carbon tube from oxidation. Both 
“carborundum fire sand” and soot have 
been used for this purpose* with some suc- 
cess, and temperatures of over 2,250 de- 
grees have been attained. At these tem- 
peratures some form of optical pyrom- 
eter®, such as that of Wanner or Fery, 
enables the progress of the heating to be 
followed with considerable exactitude. 

The only disadvantage of this type of 
furnace lies in the low electrical resistance 
of the carbon tubes. Currents of several 
hundred amperes are required even for 
the smaller tubes, and with a tube of two 
and one-half inches internal diameter and 
two feet length, a current of some 1,000 
amperes at 10 volts is required to attain 
1,900 degrees to 2,000 degrees. When 
alternating current is available, the in- 
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1 R. S. Hutton and J. R. Beard, Trans. Faraday 
. 1, 264-270, 1905. 

2 W. Nernst, Trans. Amer. Elektrochem. Koc., 
3, 75, 1903; Zeit. Elektrochem., 9, 623, 1903. 

These furnaces have recently been successfully 
used for melting point determinations of ceramic 
products. See W. ÇC, Heraeus, Zeit. Ang. 
Chemic., 18, 49-53, 1905; 19. 65-66, 1906. 

3K. S. Hutton and W. H. Patterson, Trans. Far- 
aday Soc., 1, 187-196, 1905. 

4 Titanium carbide is recommended by the 
General Electric Co. See J. E. Ober, U. 8. 
A. Pat. 812.801, 1906, Brit. Pat. 20.810, 1904. 

s C. W. Waldner and G. K. Burgess, “Optical 
Pyrometry,” Bull. Bureau of Standarda; Wash- 
ington, No. 2, 1905; also, Jour. I. and 8. Inat., 
65, 1. 98-187, 1904. 
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stallation of these tube furnaces should be 
possible even in ordinary laboratories. 

A rather different type of carbon resist- 
ance furnace is that in which granular 
carbon, surrounding the chamber or ma- 
terial to be heated, serves to conduct the 
current. The granular carbon should be 
ground, sieved, and graded; the heating 
being much more uniform if the grains 
are approximately of the same size. Fur- 
naces of this type have been widely 
adopted; at the Berlin Porcelain Works 
they have been used up to about 1,700 de- 
grees.! For really high temperature work, 
however, their application is limited by 
the impossibility of finding a suitable re- 
fractory material of which to construct 
the walls of the heated chamber. 

(3.) Electric Are Furnaces—Whcere 
the very highest temperatures are re- 
quired, the use of the electric arc offers 
many advantages. It is much easier, as 
a rule, to concentrate the expenditure of 
a large amount of power in an arc than in 
an ordinary resistance, and consequently 
the rate of heating and the limit of tem- 
perature attained is in this case frequently 
superior. 

The arc may be open, and the heat ra- 
diated from it be thrown downwards upon 
the material under investigation, as in the 
well-known furnace used by Professor 
Henri Moissan,? or the arc may be directly 
surrounded by the substance to be heated, 
and thus smothered. In the latter case 
the heat can obviously be more economic- 
ally employed. 

Several forms of arc furnace suitable 
for laboratory work have been described 
elsewhere. The application, by Hempel, 
of the arc furnace to the determination of 
melting points is of special interest in 
connection with this subject.‘ 

PART II.—INDUSTRIAL PROCESSES. 

It must be confessed that few of the re- 
fractory materials which are at present 
produced on a technical scale by electric 
heating are at present of direct interest 
to the ceramic industry. In quite a num- 
ber of cases, however, the methods of 
working are capable of application in 
other directions, and the products them- 
selves are well worthy of consideration. 

In the following brief notes the chief 
materials to be described are carborun- 
dum, graphite, alumina, magnesia and 
silica; and, since many detailed accounts 
of some of these industries have already 


— = = 


591, 633-635, 1906. Mention should also be made 
of the “Kryptol” furnaces which are of this type. 

2 H. Moissan, “The Electric Furnace,” London, 
1904. 

s R. S. Hutton and J. E. Petavel, Journ. Inat. 
Electr. Eng., 32, 222-247, 1902. 

4W. Hempel, Berichte Inter. Kongress Angeic. 
Chem., Berlin, 1. 715-725. 1903: Bone Ash, 1.500 
degrees; Lime, 1.900 degrees: Quartz (softening), 
1,700 degrees; Magnesia, 2,250 degrees; Alumina, 
1,880 degrees. 
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appeared,’ it is intended chiefly to deal 
with the recent progress which has been 
made. 

manufacture of 
carborundum, which is carried out at 
Niagara Falls, has increased steadily un- 
til now it may be considered quite an 
important industry. 

The process consists essentially in heat- 
ing a mixture of sand and coke to a high 
temperature. The mixture completely 
surrounds a central heating core of coke 
through which a powerful electric current 
is passed, the charge being kept in place 
by temporary walls of fire-brick. Some 
9,000 horse-power is at present employed 
in this industry; the individual furnaces, 
for the most part, consume 1,000 horse- 
power, and each furnace is continuously 
run for about thirty-six hours; after 
which the current is switched off, and a 
fresh furnace started. Recently a batch 
of 2,000 horse-power furnaces have been 
installed. The output of a 1,000-horse- 
power furnace in thirty-six hours is about 
3.15 tons (metric) of crystalline carbo- 
rundum; whereas the total production of 
this substance in 1904 was about 3,152 
tons. Although most of the crystalline 
carborundum is used as an abrasive, con- 
siderable quantities of “amorphous car- 
borundum” and “siloxicon,” which are 
both products formed at a lower tempera- 
ture in a similar type of furnace, are com- 
ing largely into use as refractory ma- 
terials. 

At the present time a large factory is 
being equipped at Niagara for the manu- 
facture of bricks, crucibles, ete., made of 
“siloxicon.” Much attention has been 
given of late to the problem of agglom- 
erating the powdered carborundum with 
a view to making strong vessels of this 
material? Among other similar uses, the 
lining of kilns with bricks coated with a 
thin layer of carborundum may be men- 
tioned. 

Artificial Graphite—This industry, like 
that of carborundum, owes its develop- 
ment on a large scale to the inventive ge- 
nius of E. G. Acheson. The process con- 
sists in the electrothermic transformation 
of amorphous carbon into graphite. The 
carbon in the form of bars and rods, pro- 
duced by a similar method to that em- 
ployed for making carbon electrodes for 
arc lamps, is heated to a high temperature 
in a resistance furnace, very similar in 


Carborundum—The 


1 See e. g. R. S. Hutton and J. B. Petavel, Jour. 
Inst. Elect. Engineers, 32, 222-247, 1903. (Re- 
printed in several technical juurnals where full 
references can be found.) 

2 See F. A. J. FitzGerald, “Carborundum” Mono- 
graphie XHHL-- Ueber angewandte Elektrochemle, 
Halle, 1904; Carborundum Co.. Engl. Pat. 0,063, 
1904; E. G. Acheson, U. 8A. Patent 722,7083, 
1903: L. E. Müller, Fr. Patent 32y 2w Ipud ; 
Gebr. Slemeus, -boglo Patent 21347, 1905. 
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type to that employed in the manufacture 
of carborundum, and during this heating 
is completely transformed into graphite. 
The product has been employed chiefly in 
the electrical industry, but recently the 


process has been extended, and the graph- 


itization of lumps of anthracite coal and 
coke is now carried out. The resulting 
material is displacing natural graphite in 
many of its varied uses. In 1904 some 
1,450 tons (metric) of artificial graphite 
were produced, 1,000 horse-power being 
continuously employed. The plant has 
now been duplicated owing to the increas- 
ing demand. | 

Fused Alumina—From quite early 
times investigations of the effect of high 
temperatures upon alumina have been car- 

-ried out. The object of this work, in the 

first place, was the production of artificial 
rubies. After much painstaking work, in 
which other French scientists have taken 
part, Verneuil! has succeeded in produc- 
ing fairly large masses, and has recently 
described his most ingenious method of 
working. 

The first extensive application of fused 
alumina must, however, be ascribed to the 
Norton Emery Wheel Company, who have 
for long been well known as manufac- 
turers of abrasive articles of natural corun- 
dum, and who acquired an electric furnace 
process of fusing bauxite, and installed 
a plant at Niagara Falls. Their product 
is put on the market under the name of 
‘“alundum,” to distinguish it from natural 
corundum. This process’, started in 1901, 
has proved quite successful, the output in 
1904 being 1,800 tons, practically all of 
which was used in the manufacture of 
grinding wheels and other abrasive ar- 
ticles. The fused product is characterized 
by its toughness and hardness, and is said 
to possess superior qualities to those of the 
natural material. 

At Rheinfelden a similar product is 
being manufactured, but is called “dia- 
mantin’; the Goldsechinidt “thermit’ 
companies are also employing as an abra- 
sive the fused alumina which occurs as a 
by-product of the processes which they 
carry out. 

Of more direct. interest is the applica- 
tion of fused alumina to the production of 
a new “pottery body.” This development 
has been carried out by an important 
German firm of potters (Deutsche Stein- 
zeugwaarenfabrik, of Friedrichsfeld) in 
conjunction with a leading chemical 
works.? Articles made from this new ma- 


1A. Verneull, Ann. Shim. Phys., (8), 3, 20-48, 


1904, For historical account see H. Murour. 
Revue chim, pure ct app.. 6, 72-77, 1903. 

2 C. B. Jacobs, Eng. Pat. 16.529, 1900; A. C. 
Higgins, U. S. A. Pat. 775,004, 1904. 

s Mux Buchner, Loc. cit. 
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terial are said to possess to a remarkable 
degree the power of withstanding sudden 
heating to a high temperature. This is 
due to the very small contraction which 
occurs in articles made with suitable mix- 
tures of the fused alumina and clay. 

It would indeed be of interest to know 
the relative behavior of other completely 
“shrunk” oxides, ete., when used in a 
similar manner; by actual fusion in the 
electric furnace these materials can be ob- 
tained in a condition in which subsequent 
heating causes no further contraction. 
The strength of bodies made of such ma- 
terials when subjected to severe thermal 
treatment probably depends much more 
upon the completeness of this “shrinking” 
than upon the thermal conductivity. 

Magnesia—Since magnesia is the most 
refractory of the commonly occurring 
oxides, it is surprising that it is not more 
widely employed for the construction of 
vessels capable of withstanding high tem- 
peratures. Up to the present, however, 
ordinary calcined magnesia has been found 
none too well suited for this purpose. 


Magnesia bricks, crucibles, ete., of nearly 


all makes require very great care in han- 
dling, and it is particularly necessary in 
furnace work to heat them evenly and 
slowly, otherwise fracture occurs. 

Recently the electric furnace has been 
used to fuse or shrink magnesia,’ and 
much may be expected by the application 
of such products for the manufacture of 
crucibles, ete. 

Pure magnesia tubes and other vessels 
of small size are now made by the Roval 
Porcelain Factory at Berlin, but, on ac- 
count of their high cost, are obviously of 
greater importance for scientific than for 
technical work.? There is, however, noth- 
ing to hinder the cheap production of 
electrically shrunk magnesia on a large 
scale, so that further developments along 
these lines may confidently be expected. 

Are furnaces very ‘similar in general 
type to those employed in the manufacture 
of calcium carbide have been used tech- 
nically for the production of fused alumina 
and magnesia, and, where it is desirable 
to produce a really fused and liquid prod- 
duet, there are somewhat. great difficulties 
in the way of using a resistance furnace 
with material packed around a central 
core. On the other hand, much can be 
done with resistance furnaces, and large 
masses of magnesia can be heated to near 
the melting point, and caused to recrystal- 
lize, with a very simple type of furnace, 


and with considerably lower power ex- 
ED 
1 See E. K. Scott, Trans. Faraday Soc., 1, 289- 
3804, 1905. 
2 For results of tests of these vessels see K. 
Arndt, Chem. Zett., 30, 211,, 1906. 
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penditure than is incurred with the arc 
typeof furnace. 

Silica Glass—The fusion of quartz has 
within the last few years shown signs of 
developing into a flourishing little indus- 
try. 

The quartz fibres of Boys were followed 
by the tubes and small vessels of Shen- 
stone, but in both cases it was the oxy- 
hydrogen blowpipe which served as the 
source of heat. The working of the mate- 
rial was consequently both tedious and ex- 
pensive. 

Recently the electric furnace has been 
called into service with most satisfactory 
results. Relatively large tubes have been 
obtained from quartz crystal or Calais 
sand, both by indirect heating with the 
electric are and also by passing the elec- 
trie current through a carbon core sur- 
rounded by sand.’ Recently the electrical 
process has been developed, and a method 
discovered for blowing and shaping vessels 
from the semifluid material, produced 
around an electrically heated core.? With 
these and other improvements, the Ther- 
mal Syndicate, of Wallsend-on-Tyne, is 
producing large pipes, bricks, dishes, in- 
sulators, pyrometer tubes, and a variety of 
other ceramic articles. 

The fused silica has most valuable prop- 
erties; not only can it withstand extreme 


and sudden changes of temperature, but 
its highly refractory nature and extreme 
hardness should also assure it numerous 
applications in the chemical and other in- 
dustries. | 

On account of the inclusion of small 
air bubbles in the plastic mass, and the 
impossibility of bringing silica into a 
really fluid condition, up to the present 
time a perfectly transparent material has 
not been obtained in large masses. The 
translucent nature of the product will, 
however, enable it to be used for many 
purposes in addition to those mentioned 
above. 

Conclusion—Owing to the fact that 
many of the industries which have been 
considered are in such an early stage of 
their development, it is scarcely wise to 
trv and point out directions in which thev 
are likely to progress. The brief indica- 
tions which have been given are intended 
simply to draw attention to a subject 
which should not be altogether unworthy 
of the consideration of those interested in 
the ceramic industry. 

I am most anxious to record my deep 
indebtedness to Dr. Mellor for the kind 
help which he has given me throughout 
in the preparation of this paper, and to 
the electricity department of the Hanley 
Corporation for the excellent facilities 
which they have given me for illustrating 
the paper by demonstrations with the 
Moissan furnace. 


1ı R S. Hutton, Mem. Manch. Lit. and Phil. Roc. 
46. vl.. 1-5, 1901; Trans, Amer. Electrochem. Soc., 
2, 105-111, 1902. 

2 Engl, Pat. 10,670, 1904. 
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RESULTS OF INVESTIGATIONS ON 
LIGHT STANDARDS.’ 


BY CLIFFORD C. PATERSON. 


Investigations were undertaken two 
vears ago at the instigation of the Institu- 
tion of Gas Engineers, of Great Britain, 
with the object of determining the ratio 
between the candle powers of the three 


principal standards as used by the gas in- 


dustries at the present time in France, 


Germany and Great Britain. The author 
desires to acknowledge the kindness of the 
Institution of Gas Engineers in allowing 
the publication, in this paper, of the 
main features of the report which was 
submitted to them eighteen months ago, 
and which they have only refrained from 
publishing earlier at the request of the 
International Photometric Commission. 

This commission, on which the Institu- 
tion of Gas Engineers is represented, ar- 
ranged for similar tests to be made in 
France and Germany in order to obtain a 
set of independent comparisons which shall 
enable the ratios between these standards 
to be defined with more certainty and 
ereater accuracy than at present. 

The results of tests in France and Ger- 
many, although completed more recently, 
have already been published? and a com- 
parison of the figures is exceedingly inter- 
esting as showing the order of agreement 
which has been obtainable in the pho- 
tometric measurements made by separate 
observers working under different condi- 
tions with different apparatus. 

A detailed comparison of the methods 
adopted in carrying out the tests can not 
usefully be made until the full report of 
the commission has been published, but the 
results of the tests in the various labora- 
tories are here tabulated and compared. 

The standards to which reference has 
been made are respectively the Carcel, the 
Hefner, and the ten-candle-power Har- 
court pentane lamps. In all measurements 
special care was taken in the manipulation 
of the lamps so as to conform to the same 
regulations and = practice which are ob- 
served in the countries in which they are 
the recognized standards. 

In summarizing the results of the tests, 
and comparing them with those made in 
other laboratories on the Continent, it is 
essential to take into consideration. the 


1 From a paper entitled 
Light Standards and the Present Condition of 
the High-Voltage Glow Lamp.” read before the 
Institution of Electrical Engineers of Great Brit- 
ain, January 24. 


2 Bulletin de la Société Internationale des Electriciens, 
No. 58, vi, 1908. **Etudesur le Rapport des trois lampes 
Carcel, Hefner. et Vernon Harcourt.” par MM. Laporte 
et Jouaust. Al@ Extraits du Rapport presenté à la 
Commission Internationale de Photometrie par M. 
Perot et M. P. Janet. 

Journal fiir Gasbeleuchtung. 1903.  ** Photometrische 
Versuche,“ etc., by Dr. Emil Liebenthal. 
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fact that the Hefner lamp in Germany has 
its standard value when the volume of 
water vapor is 8.8 per 1,000 litres of air, 
whereas both the pentane and Carcel lamps 
are taken as having their nominal value 
when the humidity is ten litres per 1,000. 

The following values were obtained for 
the Hefner and Carcel lamps. These 
values are in the terms of the ten-candle 
Harcourt pentane lamp. In the case of 
the Carcel standard the mean of all the 
The variations 
of the Carcel lamp with changing humid- 
itv will hardly concern these figures, since 
all measurements were made in the neigh- 
borhood of ten litres per 1,000. 

Hefner lamp = 0.914 pentane units. 

Carcel lamp = 0.982 pentane units. 

The following tables give the values for 
the same ratios recently obtained and pub- 
lished? by the Reichsanstalt in Berlin, 
and by the Laboratoire Centrale Elec- 
tricité and Laboratoire d’Essais et Con- 
servatoire in Paris.? 

Expressing the values of all the units 
in terms of that given by the pentane 
lamp; we have: 


readings has been taken. 


Pentane. Hefner. Carcel. 
National Physical 


Laboratory .......... 1 0.914 0.982 
Reichsanstalt .......... 1 0.917 0.991 
Laboratoire Centrale.... 1 0.929 1.000 
Laboratoire d’Essais.... 1 0.928 0.996 


Expressed in terms of the unit given by 
the Hefner lamp they are as follows: 


Pentane. Hefner. Carcel. 
National Physical 


Laboratory .......... 1.094 1 1.074 
Reichsanstalt .......... 1.09 1 1.080 
Laboratoire Centrale.... 1.076 1 1.076 
Laboratoire d'Essais.... 1.077 1 1.067 


Expressed in terms of the unit given by 
the Carcel lamp: 


Pentane. Hefner. Carcel. 
National Physical 


Laboratory .........- 1.018 0.931 1 
Reichsanstalt .......... 1.009 0.926 1 
Laboratoire Centrale.... 1.000 0.929 1 
Laboratoire d'Essais.... 1.004 0.937 41 


These results show that in entirely in- 
dependent comparisons of flame standards 
in Paris, Berlin and London, the maxi- 
mum difference between Fondon and Ber- 
lin was one per cent, between Paris and 
Berlin was 1.7 per cent, and between Lon- 
don and Paris 2.1 per cent. It should 
further be remarked that the discrepancies 
may to some extent be accounted for, leav- 
ing a smaller residual error to be attrib- 
uted to unexplamed causes, 


‘COM PARISON AND CRITICISM OF THE THREE 


LAMPS AS STANDARDS OF LIGHT. 
The measurements made at the National 
Physical Laboratory on the three principal 
flame standards now in use have given 


Ref. cit. 

“The values for the three ratlos given by the 
Laboratoire d'Essais differ among themselves by 
nbout 2 per cent. The mean values have there- 
fure been taken. 
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opportunities for comparing them under 
working conditions and judging of their 
respective suitability as standards of light. 

As regards the Carcel lamp, it has not 
been found that its constancy from day 
to day is comparable with that of either 
the Hefner or pentane lamps, its varia- 
tions from the mean being as much as 
+ or — three per cent. The reason for 
this can only be attributed to the difficulty 
in reproducing the same conditions of 
‘apillarity in the wicks used, Although 
all possible care was taken to produce the 
most favorable conditions of constancy, the 
results were not satisfactory, and in the 
notes which follow, the pentane and Hef- 
ner lamps only are considered with refer- 
ence to their suitability as light standards. 

General Construction — The Hefner 
lamp, which is only one-cleventh the 
candle-power of the pentane lamp, is much 
simpler in general construction, small and 
more easily set up, and should be simpler 
to manufacture and adjust to standard di- 
mensions, 

Ease of Regulation and Working—It 
has been found in using the lamp that the 
fame of the ten-candle pentane standard 
is a great deal easier to adjust, and remains 
more constant while observations are being 
made than that of the amyl-acetate lamp. 

The faet that the Hefner unit has a 
lambent flame, burning in free air, whereas 
the pentane standard is well shielded and, 
owing to its chimney, has a more stable 
flame, makes the latter practically inde- 
pendent of drafts, which would render 
measurements with the Hefner lamp quite 
Although the flame of the 
Hefner lamp may be shielded, slight move- 
ments of the air can not be avoided; these 
disturb the flame so that it only remains 
at its correct height for a few seconds to- 
gether, rendering adjustment difficult and 
the taking of candle-power readings rather 
a tiring process, 


im possible, 


On the other hand, it is not safe to as- 
sume that, owing to the fact that the top 
of the flame of the pentane lamp is cut 
off, the latter may be allowed to vary ap- 
preciably in height. Variations of three 
millimetres up or down do not materially 
affect the candle-power, but for accurate 
work a second observer is required to see 
that the top of the flame is flat, and to 
regulate it to the correct height. 

Effect of Atmospheric Changes—<As re- 
gards changing humidity, the two stand- 
ards are affected to nearly the same ex- 
tent, the Hefner lamp being slightly Tess 
influenced than the pentane lamp. The 
latter standard, however, is very much 
more sensitive to barometric variations 
than the Dlefnercunit;.am inch change in 
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pressure. being equivalent to two per cent 
in candle-power. 

The Nature of the Light—The pentane 
lamp has a whiter light than the Hefner 
unit, being much more nearly the same 
tint as the Carcel standard. 

The fact that its candle-power is eleven 
times that of the amyl-acetate lamp makes 
it of the same order of magnitude as the 
ordinary lights which are tested against it. 

These two factors, coupled with the 


greater ease of adjustment when making 


observations with the pentane lamp, 
greatly outweigh, in the author’s opinion, 
the disadvantage of the more complicated 
construction and the larger correction that 
has to be applied for changes in barometric 
pressure. 
SECONDARY STANDARDS OF LIGHT. 

Tests were made at the National Physical 
Laboratory on a number of high-voltage 
standard electric lamps in order to ascer- 
tain what order of constancy may be ex- 
pected from the best high-voltage glow 


lamps, with a view to using them as pho- 


tometric standards. 

Ten of these lamps were obtained two 
years ago from the Ediswan Company, for 
use as laboratory standards. They were 
mounted on fixed sockets with soldered 
leads. They were run for periods varying 
from 400 to 600 hours on a circuit, the 
pressure of which was carefully regulated. 
Candle-power readings were taken at fre- 
quent intervals during the run. The eff- 
ciency of these lamps was initially about 
4.5 watts per candle and 4.3 after 500 
hours. When compared with the life curves 
of ordinary lamps, it was noticed that the 
initial rise in candle-power lasts over a 
long period. The best result was that of 
a lamp which remained constant for 200 
hours. In the case of one lamp there was 
no sign after 600 hours of any diminution 
in the rapid rate at which the candle- 
power was rising. 

The first point which is evident from an 
inspection of these curves is that the per- 
formance of filaments specially prepared 
for constancy can not be predicted with 
certainty. If a lamp is to be used as a 
photometric standard of the first grade, its 
history for 100 to 200 hours should be 
known, and its life curve should be closelv 
watched in order to ascertain the point at 
which it is beginning to flatten out. 

If the only photometric standards re- 
quired were of the low-voltage type, the 
problem might be considered as solved. A 
properly aged, specially prepared, low-volt- 
age filament if burnt for, say, ten minutes 
a day for five days in the week, should 
last two or three years without changing 
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the half of one per cent in candle-power, 
provided that no excess voltage is applied. 

Where, however, the only source of sup- 
ply is a high-voltage variable circuit, it is 
essential that the standard and the test 
lamp shall be run in parallel, so that the 
effect. of voltage variations may be reduced 
to a minimum. This entails either the 
use of a low-voltage lamp with a fixed re- 
sistance in series, or a high-voltage lamp 
of reasonable constancy. The method of 
putting a resistance in series with a low- 
voltage lamp and running on a high-volt- 
age circuit is not so satisfactory as it might 
appear at first sight. The resistance must 
dissipate some sixty watts and must keep 
constant to 0.1 per cent if the candle- 
power is to be correct to 0.5 per cent. If, 
further, the voltage variations on the cir- 
cuit are great it is essential that the tem- 
perature coefficient of the resistance shail 
be the same as that of the lamp. 

In the tests under consideration six lamp 
makers kindly undertook to cooperate with 
the laboratory in the investigations, by 
supplying high-voltage  sixteen-candle- 
power lamps, with filaments which they 
considered would be most suitable for 
standard purposes. The filaments were in 
one plane and the bulbs of ample dimen- 
sions. The lamps numbered in all thirty- 
seven, and were run on a pressure-Tegu- 
lated circuit with frequent observations of 
candle-power and current. 

The average rate of fall in candle-power 
for each make of lamp is given in Table 
II, as well as its average efficiency. The 
figures in column 4 are taken from the 
portion of the curve at which the rate of 
fall is most even. 


TABLE II. 
CoJumn 1. Column 2. Column 3. Column 4. 
Percentage 
Averaze ‘all in 
Make Number Initial Candle- 
of Lamp. Tested. Watts per Power per 
Candle. 100 Hours. 
A 5 3.4 4.6 
B 4 4.2 0.9 
C 3 4.1 17 
D 8 4.0 3.7 
E 11 4.5 2.9 
F 6 3.7 3.9 


Make A has an initial efficiency which 
ig unnecessarily high for standard work, 
but except for one lamp the life curves do 
not differ from those of ordinary filaments 
of high-grade quality. 

Make B shows an interesting set of freak 
curves. 
with an efficiency of four watts per candle, 
has remained constant for over 300 hours 
to within the half of one per cent. This 
lamp shows, of course, the best perform- 
ance, and is the type to be aimed at—but 
it is, unfortunately, the only one of its 
kind out of some five or six which have 
been tested. Other lamps of this type gave 


The candle-power of one lamp, ' 
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a characteristic which, after falling and 
again rising in candle-power, finaliy 
reached an approximately constant value 
after 500 hours. 

Make C has some interesting features. 
Only three lamps were tested of this kind, 
but of these, two show a high degree of 
constancy over a portion of their life— 
especially as they have the comparatively 
high-efficiency, for 200-volt standards, of 
four watts per candle. 

Makes D and F show no special features 
of interest, as they have an even fall in 
candle-power throughout the whole of 
their hfe. 

Make E. The foregoing remarks apply 
to Make E also, except for one lamp, burn- 
ing at four and one-half watts per canl!e, 
which shows but a very gradual fall in 
candle-power. 

As a result of these investigations there 
is no doubt that high-voltage standard 
lamps are to be obtained which remain 
constant for a considerable time. They 
can not, however, as yet be produced with 
certainty. By trying a number of special 
lamps, some may be found which are in 
every way as good as low-voltage standards 
—but at present the only alternative to 
this 1s to select a lamp with as small and 
as regular a drop as possible, and rely on 
restandardization after about twenty 
hours’ running. It should not be neves- 
sary to run a standard under ordinary eon- 
ditions for longer than forty-five minutes 
per week in all. In this case restandard- 
ization would only be required every six 


months. 
—__-@-—— 


Important Engineering 
Fellowships. 

Ten research fellowships of the annual 
value of $500 each have been established 
in the engineering experiment station con- 
nected with the College of Engineering of 
the University of Illinois, Urbana, Ill. 
Graduates of American and foreign schools 
of technology are eligible for appointment 
to these fellowships, the establishment of 
which marks the adoption of an important 
departure in American technical educa- 
tion, namely, the establishment of gradu- 
ate work in engineering on a plan and scale 
here accepted for the first time. It indi- 
cates the beginning of graduate work in 
the true sense in the field of engineering. 
that is, investigative and research work 
carried on by men who have already taken 
their degrees in engineering. The fact 
that foreign students are also eligible is 
a significant departure, as this will enable 
the enginecring experiment station to draw 
not merely upon American schools but 
upon the best of foreign schools for their 
most capable graduates, thusguniting the 
benefits of foreign and American technical 
training in|the best combination, possible. 
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THE TECHNICAL GRADUATE AND THE 
MANUFACTURING COMPANY.’ 


BY CHAS. F. SCOTT. 


The changes which have occurred in the 
lifetime of the young men of the present 
day surpass in many features those which 
have occurred during many centuries. The 
rate of progress, moreover, is an accelerat- 
ing rate. The value of the manufactured 
products of the United States has doubled 
This is sig- 
En- 
gineering is not only the basis of this 
material change, but it is also the under- 
lying condition which has brought about 
the new political, economic and social evo- 
lution. These facts are well known. They 
have come to be regarded as almost com- 
monplace. It is important, however, that 
we realize their significance in order that 
we may better understand the present 
tendencies and anticipate the qualifications 
which the future engincer should possess. 

Two institutions have grown up within 
the past few years, with which we are very 
intimately concerned. These are the tech- 
nical school and the large manufacturing 
company. In engineering education the 
ideals, the methods and the facilities are 
all new. The engineering graduate is a 
new product. He is a new factor in the 
world’s work. 

Educational methods are not fixed and 
definite. They are vastly different from 
those of a generation ago, and the engi- 
neering educational methods of the near 
future may be quite different from those 
of to-day. 

Closely related to this development in 
engineering education is that of the manu- 
facturing company. In electrical engi- 
neering, in particular, the growth of the 
sehool and of the industry has had a close 
relationship. Each has been, to a greater 
or less degree, dependent upon and aided 
by the other. In the days of our fathers, 
manufacturing was carried on in a small 
way, usually one man was at the head of 
a given business, personally familiar with 
and directing its various departments. He 
devised processes, directed the manufac- 
ture and was his own sales agent. Modern 
manufacturing, however, is of a different 
kind. The various functions formerly per- 
formed by one man require the coopera- 
tion of many men in a single organization. 
Each is an expert, and altogether they act 
as a powerful unit. 

Thus, cooperation—or the corporation-— 
has become the modern method. It is the 


t From The Wiscenain Engineer, based on a lecture 
delivered at University of Wisconsin, November 7, 1906. 


in less than twenty vears. 
nificant of a new order of things. 
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method, moreover, by which modern engi- 
necring is conducted. Enterprises, except 
those which are small or of a particular 
kind, can not be conducted by a single 
individual. The collaboration of many men 
is required for larger undertakings. Hence 
the necessity of the engineer being able to 
work efficiently with others. 

The large electrical manufacturing com- 
pany is typical of modern manufacturing 
and business methods. It may be noted 
that the products of the electric companies, 
which are now produced in values exceed- 
ing a hundred million dollars a year, 
would have had no market thirty years 
ago. as they would have been practically 
useless. The work of these companies, in 
general, is broad in its scope; it includes 
invention, development, design, manufac- 
ture and erection, as well as the sales and 
financial departments. To carry on this 
work such companies are divided into 
many departments. Technical men find 
their field in those departments which are 
concerned with engineering, either directly 
or indirectly, and, furthermore, the engi- 
neering training is found in manv cases 
to be an excellent preparation for those en- 
gaged in more purely executive work. 

There was an old-time idea that the the- 
oretically trained young man was com- 
pletely equipped for doing engineering 
work and that he was at fault if he was 
not immediately prepared to produce effi- 
cient. results. This view, however, is 
based upon several misconceptions. First 
of all is the relation between knowledge 
and experience. One may know his theory 
and his formule, but engineering problems 
are not abstract, they are concrete. They 
deal not merely with forces but with mate- 
rials. One must know the constants of 
his materials and the uses of the products. 
These come from experience. The de- 
signer of apparatus must not only know 
the theoretical principles which are in- 
volved, but he must know the various 
qualities, electrical and mechanical, of the 
manv materials which he must use. Ie 
must be familiar with the methods of using 
these materials and the manufacturing fa- 
cilities which will insure cheap and rapid 
production. He must be familiar with the 
service conditions so that he may design 
apparatus which will not only mect reli- 
ably the electrical and mechanical require- 
ments of normal operation, but which will 
safely withstand the emergency conditions 
which are liable to arise. His apparatus 
must be adapted to the class of men who 
will use it. It must work properly with 
the other apparatus in the system in which 
it is to be placed. It must, in short, meet 
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commercial conditions in a manner which 
will prove acceptable to those who pur- 
chase it. A gain of a per cent in cfficiency 
or in regulation is of minor consequence 
if a machine has bad bearings which over- 
heat. It follows, therefore, that even the 
designer, who has probably more to do 
with theory than those in any other de- 
partment, has to be familiar with many 
other points besides his theory. Expe- 
rience, creative imagination, foresight as 
to the effects of new combinations and new 
forms, good judgment, integrity, not only 
with people but in dealing with facts, tact 
and the abilitv to get along comfortably 
and efficiently with other people, together 
with a goodly measure of all-round com- 
mon sense, are qualities which must sup- 
plement the knowledge of formule in order 
to effect the best results. 

Those who are engaged in testing de- 
partments, in inspection, in erection, as 
well as in the various departments of com- 
mercial engineering and sales, require in 
a large measure the same breadth of view 
and qualities which have just been enu- 
merated. 

The manufacturing companies have 
recognized that the man immediately from 
college requires a further training. He 
needs experience, a new point of view. En- 
gineering apprenticeship courses are there- 
fore arranged in which he may gain famil- 
iarity with manufacturing and testing op- 
erations and also, what is of scarcely Jess 
importance, an immediate knowledge and 
acquaintance with the working together of 
many men in a great organization. 

Young men in college are devoting their 
energies to preparation for their life work. 
It behooves them to expend their efforts 
as efficiently as is possible. Thev will do 
well first of all to Jearn fundamental prin- 
ciples, to gain theory not merely in the 
abstract but through their laboratory work 
to gain a concrete physical understanding 
of these principles. A knowledge of 
specific things, such as particular kinds 
of apparatus or the characteristics of spe- 
cia] materials used in manufacturing proc- 
esses, is of less consequence. Practice 
changes; principles do not. The student 
must not emphasize knowledge as distin- 
guished from training. Training, which 
enables him to use his knowledge, is of 
first consequence. The man who is trained 
in observation, whose logical and reason- 
ing powers are alert, who is able thereby to 
efficiently apply the knowledge which he 
has, will probably be much more effective 
and successful than his companion, who 
may know more but can do less. A skilful 
workman with poor tools can accomplish 
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more than a mediocre workman with the 
best of tools. Many of those who select 
college graduates look for the successful 
leaders in student organizations rather 
than those who head their classes. The 
man who combines both kinds of leader- 
ship gives especial promise. Many stu- 
dents do not get this broader view of their 
work. They do not apply enginecring 
methods to themselves. Each man may 
well consider himself as a machine, as 
something with which to produce results. 
He should study how he may produce the 
best results with the least effort. Many are 
already quite proficient in so far as the 
“least effort” is concerned. The real prob- 
lem, however, is with reasonable effort to 
produce maximum output. It is probable 
that some who have seemingly expended 
but little effort have learned to work with 
greater efficiency than the plodders who 
have received better class-room reports but 
with a vastly greater expenditure of cf- 
fort. The man who has learned to handle 
himself and to work efficiently has a vast 
advantage when he does apply himself. 
This is one reason why college grades do 
not give a true indication of future carcers. 

If students can take this larger, broader 
and more scrious view of their work, giv- 
ing attention to the understanding of prin- 
ciples rather than the knowledge of facts, 
and recognizing that the training in the 
use of their powers is of scarcely less im- 
portance than the acquisition of these 
powers, then the college graduate will be- 
come a more successful man both from his 
own standpoint and that of usefulness to 
others. 

—____<«@<-______ 
Boiler Explosions 
During 1906. 


The following article is abstracted from 


The Locomotive, Hartford, Ct., January: 


“We present, herewith, our usual annual 
summary of boiler explosions, giving a 
tabulated statement of the number of ex- 
plosions that have oecurred in the United 
States (and adjacent parts of Canada and 
Mexico) during the vear 1906, together 
with the number of persons killed and in- 
jured by them. As we have repeatedly ex- 
plained, it is difficult to make out accurate 
lists of boiler explosions, because the ac- 
counts that we receive are not always satis- 
factory; but, as usual, we have taken great 
pains to make the present summary as 
neatly correct as possible. It is based 
upon the monthly lists that have been 
published in The Locomotive during the 
past year; and in making out these lists it 
is our custom to obtain several different 
accounts of each explosion, and then to 
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compare these accounts diligently, in order 
that the general facts may be stated with 

a considerable degree of accuracy. We 
have striven to include all the explosions 
that have occurred during 1906, but it is 
guite unlikely that we have been entirely 
successful in this respect, for many ac- 
cidents have doubtless occurred that have 
not been noticed in the public press, and 
many have doubtless escaped the attention 
of our numerous representatives who fur- 
nish the accounts. We are confident, how- 
ever, that most of the boiler explosions 
that have attracted any considerable 
amount of attention are here represented. 

“The total number of boiler explosions 
in 1906, according to the best information 
we have been able to obtain, was 431, 
which is nineteen fewer than were rce- 
corded for 1905. ‘There were 450 in 1905, 
391 in 1904, 383 in 1903, and 391 in 
1902. In several instances during the 
vear 1906 two or more boilers exploded 
simultaneously. In every case of this sort 
we have followed our usual practice and 
counted each boiler separately in making 
out the summary, believing that by so 
doing we should represent the actual 
damage more accurately than we should 
if we simply recorded the number of 
separate occasions on which boilers have 
exploded. | 

“The number of persons killed in 1906 
was 235, against 383 in 1905, 220 in 1904, 
293 in 1903, and 304 in 1902; and the 
number of persons injured in 1906 was 
467, against 585 in 1905, 394 in 1904, 
522 in 1903, and 529 in 1902. 

“The average number of persons killed, 
per explosion, during 1906, was 0.545, 
and the average number of persons in- 
jured but not killed, per explosion, was 
1.083. 

“During the year 1906 there were a num- 
ber of very serious explosions, but none 
that would compare, in regard to the num- 
ber of persons killed, with the fearful ex- 
plosion at Brockton, Mass., in 1905, nor 


with that on the U. S. gunboat ‘Benning- 


ton,’ in the same year.” 
— ee 
The Annual Report of the 


Chesapeake & Potomac 
Telephone Company. 


The annual report of the Chesapeake & 


Potomac Telephone Company for the year 


ended December 31, 1906, shows gross 
earnings of $2,452,076.41. The net oper- 
ating earnings were $441,098.37. After 
deducting interest, the balance to surplus 
amounts to $75,681.72. The number of 
telephone stations in service was 70,167, 
a net gain for the year of 17,547. These 
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were distributed as follows: Washington, 
27,043; Baltimore, 31,155; scattering, 
11,969. 

The work of extending and enlarging 
the company’s equipment, particularly in 
Baltimore and Washington, was actively 
prosecuted. The underground conduit 
system was extended by the addition of 
108,452 fect of conduit comprising 423,- 
298 feet of ducts. In Washington the 
capacity of the various central offices al- 
ready established was considerably in- 
creased, and the construction of a new 
central office, to be known as the Lincoln 
exchange, was almost completed. In Bal- 
timore the new St. Paul exchange was suc- 
cessfully opened early in the year, and 
additional equipment was installed in sev- 
eral other offices. 

In the territory outside of the District 
of Columbia and the city of Baltimore, 
comprising all of Maryland west of Chesa- 
peake bay and the Susquehanna river, and 
the adjoining part of West Virginia, ex- 
tensive improvements in the plant and 
business were made. Nineteen central 
offices were established or acquired, 402 
miles of exchange poles erected, and 5,462 
miles of exchange wire placed. The inter- 
urban trunk-line plant was also greatly 
extended, seventy miles of pole lines and 
1,440 miles of wire having been added 
during the year. In addition to private 
plant. to serve and join together the sev- 
cral cities, towns and villages in the terri- 
tory, lines have been extended to various 
relatively sparsely settled mining and agri- 
cultural sections. 

The number of employés in service was 
decreased by forty-eight during the vear. 
making a total of 2,382, of which 1,405 
were men and 977 women. 

ep 
American Union Telephone. 

The American Union Telephone Com- 
pany, which represents all the merged in- 
dependent telephone companies of Penn- 
svivania, southern New York, Marvland, 
northern Virginia and West Virginia, will 
expend $2,685,000 for improvements to 
the system. Through traffic agreements 
and connections with other telephone com- 
panies for long-distance service have been 
made. 

The company covers about one-third of 
the territory of the United States, con- 
taining more than half of the population 
of the country. Included in the new comi- 
pany is the Union Telephone Company. 
Announcement has been made that the 
general office of the Union company has 
been moved from Erie to Harrisburg, Pa., 
where it will be merged with the new com- 
pany. The company was incorporated last 
May, with principal offices in Harrisburg. 
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Annual Report of the Trustees 
of the Mackay Companies. 
The trustees of the Mackay Companies 

make the following report to the share- 

holders for the year 1906: 

“The Mackay Companies owns the whole 
or part of the capital stock of 10} pros- 
perous cable, telephone and telegraph com- 


panies in the United States, Canada and 


Europe, including the entire capital stock 
of the Commercial Cable Company and 
the various companies constituting the 
land-line system, known as the Postal 
Telegraph. It is the policy of your trus- 
tees to make the basis of the Mackay Com- 
panies so broad and diversified as to render 
impossible any fundamental impairment of 
the preferred or common shares. Accord- 
ingly, vour investments include stocks in 
submarine cable companies in the Atlantic 
and Pacific oceans, and in the Postal Tele- 
graph land-line system, and in dividend- 
paving stocks in the best telephone com- 
panies. The Mackay Companies is by far 
the largest stockholder in the American 
Telephone and Telegraph Company, com- 
monly known as the Bell Telephone Com- 
pany. its holdings being more than four 
times those of any other stockholder in 
that company. Your trustees believe that 
the present friendly relations with that 
company should be cemented in the in- 
terest of the shareholders of both com- 
panies and also of the public at large. 


“Notwithstanding these days of money 


and giving, 
trustees are again able to announce that 
the Mackay Companies has no debts. 

“Its authorized capital is $50,000,000 
preferred shares and $50,000,000 common 
shares, of which there are outstanding 
$50,000,000 preferred shares and $41,380,- 
400 common shares. During the past year 
$9,354,400 preferred shares have been is- 
sued in exchange for stocks of corpora- 
tions, which, in addition to strengthening 
the position of the Mackay Companies, 
pay as much or more dividends than the 
dividends paid on the 
Mackay Companies’ preferred shares. The 
entire authorized preferred shares of the 


borrowing mortgage vour 


corresponding 


Mackay Companies have now been issued, 
and no further preferred shares may be 
issued, excepting on a vote of the share- 
holders. The outstanding common shares 
have not been increased during the past 
two years. The Mackay Companies, in its 
investments, confines itself to first-class 
cable, telephone and telegraph stocks. 

“The shares of the Mackay Companies 
were listed on the New York Stock Ex- 
change on January 23, 1907. 

“Dividends have been regularly paid on 
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the preferred shares since April, 1904, at 
the 
payable quarterly. 


rate of four per cent per annum, 
Dividends have been 
regularly paid on the common shares 
since January, 1905, such dividends hav- 
ing been increased to four per cent per 
annum, payable quarterly, commencing 
July, 1906. 

“The income of the subordinate com- 
panies of the Mackay Companies 1s largely 
in excess of the amount required to pay 
these dividends, but its poliey is to obtain 
from its subordinate companies only 
snough money to meet the dividends on 


Tf the 


entire profits of the Commercial Cable 


the Mackay Companics’ shares. 


Company and its land-line system for 
1906 were paid to the Mackay Companies, 
as might legally be done, and if the 
Mackay Companies uscd all these profits, 
together with its income from other in- 
vestments, for the payment of dividends, 
the amount would be sufficient to increase 
very largely the present dividend on the 
common shares, after paving the full divi- 
dend on the preferred shares. AN 
plus earnings are left in the treasuries of 


sur- 


the subordinate companies for extensions 
and the development of the business and 
the increase of reserves, 

“During the vear 1906 the earnings of 
the Commercial Cable Company (which 
has paid regular quarterly dividends for 
over seventeen years) have shown sub- 
stantial gains in gross receipts and net 
profits, on both the ocean and land sys- 
tems. After paving the dividend on its 
stock, a large amount remaining was car- 
ried to reserve, in accordance with its long- 
The Commercial Pa- 
cifie Cable Company, during the vear 1900. 


established policy. 


laid subinarine cables to China and Japan, 
and those cables are now in complete 
The 
(the Postal Telegraph) is being constantly 


working order. land-line system 
extended, and also shows substantial in- 
creased gross receipts and net profits over 
the previous year. On December 6, 1906, 
the forty-vear monopoly of al} telegraphic 
and cable business between Cuba and the 
United States, granted by the Spanish 
Government in 1866 to the International 
Ocean Telegraph Company, and later ac- 
quired by the Western Union Telegraph 
Company, came to an end by the expira- 
tion of the forty vears. Your trustees, 
deeming it important that that part of the 
world should also be reached by your cable 
and telegraph system, applied to the 
American governor in charge of the pro- 
visional government of Cuba for the usual 
permit for the landing and operation of a 


submarine cable between the two countries 


315 


and such permit has just been granted. 
The first plan of vour trustees was to pur- 
sue the same route as that of the Western 
Union Telegraph Company; namely, a 
land-line svstem from New York city to 
Florida and a submarine-cable system 
from Florida to Havana. In order, how- 
ever, to make this Cuban service equal to 
the service of the Commercial Cable Com- 
pany in the Atlantic ocean, and the Com- 
mercial Pacifie Cable Company in the Pa- 
cifie ocean, and the Postal Telegraph Com- 
pany throughout the United States, your 
trustees have decided to lay a submarine 
cable direct from New York city to Ha- 
vana. thereby giving a three-minute serv- 
ice as against an average thirty-minute 
service. The entire cost of this important 
extension to Cuba will be paid out of cur- 
rent profits. 

“The cable and land-line systems have, 
during the past vear, inaugurated and put 
into snecessful operation a plan whereby 
the employés of the organization are given 
an opportunity to purchase preferred 
shares in the Mackay Companies, and to 
make payments therefor by instalments. 
A large number of the employés have 
availed themselves of this opportunity, and 
the plan has been so successful that ar- 
rangements have been made to continue 


it in order that the relations between the 
emploves and the companies may be that 
of cordial cooperation and mutual benefit 
and support.” 

Following is the profit and loss account 
of the Mackay Companies for the year 
February 1, 1906, to February 1, 1907. 

RECEIPTS, 
Income from investments in 
other companies............ 
DISBURSEMENTS, 
Dividends paid to 

to shareholders 

of the Mackay 

Companies .....$2,985,874.00 
Operating expense, 

including trans- 

fer agents. 
registrars, and 
trustees’ com- 
pensation, office 
rent, salaries, 
stationery, en- 
graving of cer- 
tificates, listing 
of shares on 
New York Stock 
Exchange, etc.. 


$3,310,327.93 


24,624.83 


Balance carried 
forward ....... 299 829.10 
$3,310,327.93 
ASSETS. 
Investments in other compan- 
(OS: oe iais Sraa PEE $91.8R7,487.90 
O a E E, 220,459.32 
$92,107,947.22 
LIABILITIES. 
Preferred shares 
issued ......-. $50,000,000 .00 
Common shares 
issued .......- 41.380.400.00 
Surplus ......-- 727,547.22 


JEG 


Telephone System of the Sewerage 
Plant at Schöneberg, Germany. 
An all-cable telephone system was in- 

stalled recently in connection with the 

municipal sewerage plant of Schöneberg, 

Germany, of which a description is given 

here by Alfred Gradenwitz. While it is 

often desirable to place telephone cables 
underground, thus protecting them from 
frost and damage to overhead structure, 
an objection is the cost of laying the 
ducts. This mav be avoided, as in the 
present the lead- 
sheathed cable in the trench alongside the 
sewage pipes. There is no expense for ex- 


instance, by laying 


cavation, and the pipe itself serves as a 
protection. As the telephone lines of this 
system were rather long, the Pupin system 
of loading was adopted. Small coils were 
placed in iron cases and introduced into 
the cable. In this case, since the cable it- 
self is laid close to a large iron pipe, it 
was allowable to reduce the size of the 
coils, as the pipe itself increased some- 
what the inductance of the line. Thus it 
has been possible to secure satisfactory 
telephone communication over lines thirty 
miles in length. In one or two places 
short lengths of duct were laid, as it was 
necessary to put the high-pressure water 
pipes into service before the cable had 
heen received. The cables are connected 
to a small switchboard at the headquarters 
of the sewerage system.—A bstracted from 
the American Telephone Journal (New 
York), February 9. 
< 
The Electric Light, Power and Heat- 
ing System of the University of 
California. 

The light, heat and power system of the 
University of California presents some 
interesting features. When the heating 
plant was installed, light and power equip- 
ment was also added; but the peculiar 
character of the load called for by the uni- 
versity enabled the California Gas and 
Wlectrie Corporation to make a very low 
rate for electric power, the agreement 
being that this should be used only when 
the other demand on the company’s power 
line was light. The rate offered was less 
than the cost to the university of generat- 
ing its own power. Partly for this rea- 
son, and partly because the greater part 
of the power is used at the engineering 
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laboratories, which are somewhat sepa- 
rated from the heating plant, a trans- 
former substation was placed near the 
laboratories and connected to the generat- 
ing room by the high-tension lines. 
Power is received at 4,000 volts, three- 
phase, and transformed to 2,000 volts, 
two-phase, by means of two seventy-five- 
kilowatt, oil-cooled transformers. From 
the transformer substation power is dis- 
tributed by an underground conduit sys- 
tem to all the buildings on the campus. 
As there is a considerable demand for 
direct current at 220 and 110 volts, a 
fifty-horse-power indtction motor was in- 
stalled in the engineering building, which 
drives two twenty-five-kilowatt, 125-volt 
generators for this purpose. The generat- 
ing room contains a forty-five-kilowatt, 
125-volt, direct-current generator and a 


forty-kilowatt, two-phase-three-phase al- 


ternator, both direct-connected to high- 
speed engines. The fuel used is o0i].—Ab- 
stracted from the Journal of Electricity, 
Power and Gas (San Franctsco), Febru- 
ary 2. 
< 
Electricity and Destructor Works. 


The results accomplished with the ref- 
use destructor in a small town of about 
20,000 inhabitants are discussed here by 
A. J. Abraham. Averaging the results 
which have been obtained in a number of 
such towns, the amount of refuse de- 
stroved annually was 4,680 tons, and the 
number of kilowatt-hours generated was 
200,000. In Cambuslang, where the de- 
structor and the electric lighting station 
are run together, seventy-two tons of ref- 
use ,are destroyed each week, from which 
2,520 kilowatt-hours are generated. Only 
716 kilowatt-hours are generated by the 
use of coal. This is in spite of the fact 
that no battery is installed at the station 
for balancing the load. These figures 
show that thirty-five kilowatt-hours are 
generated for each ton of refuse destroyed. 
With a battery the author believes that it 
would be easy to obtain fifty kilowatt- 
hours per ton of refuse, and he thinks it 
is safe to allow an average of forty for 
all properly constructed stations working 
with refuse destructors. It is advised that 
the boiler be worked at a steam pressure 
of 200 pounds per square inch, which 
would be reduced to 150 pounds at the en- 
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gine. A good-sized storage battery is a 
necessity. Out of the 200,000 kilowatt- 
hours to be generated in a small town 
burning 4,680 tons of refuse, 187,200 kilo- 
watt-hours may be generated from the ref- 
use. This would mean a saving of about 
$2,000 in coal. Combined power-stations 
and destructor works for larger towns 
of from 40,000 to 50,000 inhabitants have 
in all cases been a failure, and the more 
the load on the station increases, the 
greater is the necessity for moving the 
destructor away. At Hackney, with a 
population of over 200,000, it cost about 
$11,000 to generate 1,500,000 kilowatt- 
hours from refuse, and only $5,900 to 
generate 1,470,000 kilowatt-hours from 
coal. At Preston a destructor is working 
very satisfactorily in conjunction with a 
street railway power station. Were this 
destructor combined with the electric light 
plant the results would not be so satis- 
factory. The relative advantages and dis- 
advantages of the two types of destructor 
—that is, the top feed and front feed— 
are given as follows: The top feed is more 
expensive to work than the other, because, 
when steaming, men are required both 
on top and at the fires in front. With the 
front-feed destructor the same men can 
stoke and clinker out, reducing the labor 
cost to almost half. The refuse tipped on 
the hot cell tops is a nuisance and is un- 
healthy. The work of pushing the fuming 
material into the top doors is very dis- 
agrecable. Moreover, these doors are 
troublesome to keep in order. On general 
principles, the fewer openings there are 
in a cell, the better, as it is not advisable 
to have any openings in the furnace crown. 
Using a front feed there is no objection- 
able odor, the destructor is more easily 
worked, and in many cases it is actually 
a disadvantage to dry the refuse before 
burning it, as much of the calorific value 
is lost thereby.—Abstracted from the 
Electrical Review (London), February 1. 
< 

Recent Progress in X-Ray Technic. 

A review of recent progress in the 
technics of X-ray work is given here by 
H. L. Jones. The induction coil is still 
almost universally used as the most con- 
venient instrument for obtaining the high 
potentials required to excite the tube. In 
the construction of the coil the weight of 
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iron in the core has been considerably in- 
ereased, and the primary windings are 
now arranged in sections for series or 
parallel connection, so as to adapt the 
coils for use with interrupters of various 
The twelve-inch 
Induction coil has become the standard in 
England to-day, but it is probable that it 
will soon be replaced by eighteen or 
twenty-inch coils. The advantage gained 
bv the use of such large coils is that very 
rapid exposures suffice for photographic 
work, so that negatives may be taken be- 
fore the target of the tube has become 
overheated, and instantaneous pictures of 
the heart and lungs may be obtained. 
When using the large coils it has been 
found that occasionally the insulation 
gives way, apparently due to the forma- 
tion of nitric acid from brush discharges. 
The trouble always occurs in the low- 
voltage primary winding, which is not 
usually embedded in a solid insulator. 
The chief defect of the induction coil is 
that it does not give unidirectional cur- 
rents, and when the coils are operated 
directly from the supply system, the in- 
verse currents at “make” acquire an in- 
creased importance and act injuriously by 
shortening the life of the tube and spoil- 
ing the definition of the picture. In 
modern practice a valve tube is used for 
suppressing this inverse current. One of 
the best of these is that of Villard, which 
is a form of Geissler tube with an open 
spiral of aluminum wire for the cathode. 
This works very well even under high 
voltages. Practically no leakage takes 
place. Among interrupters, the vibrating 
hammer has practically fallen into disuse, 
except for coils intended for transporta- 
tion to the bedside; and even for this 
work it is being superseded. A great 
variety of motor-driven interrupters em- 
ploying mercury jets are in use, and have 
some advantages. One ingenious form 
requires no motor, the rotation of the 
pump being effected automatically by the 
current passing through the interrupter to 
the coil. On the cover of this instrument 
four short, straight electromagnets sarc 
fixed. The current, in traversing these, 
exerts a pull on a star-shaped, soft-iron 
armature attached to the axis of the 
pump, and keeps it in rotation. The ap- 
paratus is set in motion by a touch of the 
finger. The speed is controlled by shunt- 
ing the magnet windings. It is quiet in 
action, simple to clean, and can be used on 
circuits up to 240 volts. For hospital 
purposes, where frequent cleaning is 
necessary, the Wehnelt interrupter serves 
better. At St. Bartholomew's Hospital 


degrees of frequency. 
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an interrupter of this kind is fitted up in 
an earthenware foot-bath holding several 
gallons of liquid. This makes it possible 
to keep the interrupter in action for the 
whole of an afternoon without any ttouble 
The Wehnelt 
rupter wastes much current and imposes 
a rather severe strain on the tubes, but it 


from overheating. inter- 


is conducive to rapid photographic work, 
the exposures for the thicker parts of the 
body being less than thirty seconds. To 
regulate the vacuum in the tube, Villard 


has devised an “osmo-regulator.” This 
is based upon the fact that red-hot 
platinum is permeable to hydrogen. The 


regulator consists of a side tube attached 
to the X-ray tube. Into the outer end of 
this tube a tubular platinum wire is fused, 
the outer end of which is closed. When 
the vacuum becomes too high, it is only 
necessary to heat this platinum tube in a 
gas or alcohol flame, when hydrogen will 
pass in gradually. Heating for a frac- 
tion of a minute is all that is required, 


and the reduction takes place so regularly. 


that it is easily controlled. A modifica- 
tion of this regulator consists in replacing 
the platinum tube by one of palladium, 
but the penetration of the latter by hydro- 
gen is almost too rapid. Another diffi- 
culty due to the heating of the target has 
also been remedied by providing a water- 
cooled target. The platinum disc is fused 
into the end of a glass tube filled with 
water, which takes up the heat. This ar- 
rangement is very satisfactory, but it is 
difficult to construct. The great conven- 
ience which followed the use of induction 
coils on commercial voltages led to vari- 
ous efforts to adapt the coils to alternat- 
ing-current circuits. For this purpose 
motor-gencrators, synchronizing — inter- 
rupters, motor-driven rectifiers, alumi- 
num-cell rectifiers and modified Wehnelt 
interrupters, which transmit only one 
phase of the current, are in use. The best 
form of interrupter is one running in 
synchronism, which may be adjusted so 
as to ensure that the rupture of the circuit 
shall coincide with the tops of the current 
waves. Recently, transformers have been 
constructed to take the place of the coil 
which give 100,000 volts. This is satis- 
factory for some purposes, but much work 
requires a voltage in excess of this. When 
using transformers there are two interest- 
ing methods of dealing with the half- 
waves of current which are not wanted. 
In one the valve tube of Villard is used, a 
pair of these being placed in shunt with 
the tube circuit so as to provide an easy 
path for those impulses which are in the 


wrong direction, In the other method a 
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transformer having two secondary wind- 
ings is used. One of these is of few turns, 
and has its circuit closed through an 
aluminum cell; while the other, of many 
turns, i8 connected to the X-ray tube. 
When in action one set of half-waves 
finds an easy path through the aluminum 
cell, while the other mects with a high re- 
sistance there, and hence passes through 
the long winding and the X-ray-tube cir- 
cuit.—Abstracted from Electrical Engi- 
necring (London), January 31. 
< 
Radium and Geology. 

The suggestion made by J. Joly, that 
the amount of radium contained in sea 
salt can not be explained by denudation 
of the earth’s surface by water, and therc- 
fore it must come from some other source, 
which possibly is the sun, is not accepted 
by W. J. Sollas. The latter believes that 
Strutt’s analysis of granite affords strong 
support to the view that the radium it con- 
tains is of terrestrial origin. The con- 
centration of this constituent in the 
biotite might conceivably be due to the 
absorption of percolating water contain- 
ing radium in solution, but not in the 
zircon, a mineral which is as impermea- 
ble as quartz. The heavy portion of the 
Cornish granite analyzed by Strutt— 


which was insoluble in hydrochloric acid 
—consisted of silica hydrate and zircon, 
and if the latter mineral was present to 
the extent of 0.16 per cent only, it must 
have contained but little less radium than 
that found in crystals of zircon from 
North Carolina. In the consolidation of 
granite the zircon crystallizes out, then 
the biotite and the other components, but 
the concentration of radium diminishes 
in a similar order, a correspondence that 
can hardly be the effect of chance. It is 
possible that the richness of granite in 
radium is due to the removal of this con- 
stituent in solution from the general mass 
of magma and its concentration in cer- 
tain portions. If this be true of granite 
may it not be true of basalt and other 
basie rocks? All the igneous rocks to 
which we have access are various super- 
ficial parts of the earth’s crust, and it is 
unsafe to reason from them to the deeper 
underlying regions. There may be other 
causes, apart from solution, by which elec- 
trically charged atoms like those of dis- 
integrating radium have found their way 
up from below to enrich the uppermost 
lavers of our planet. In any case, the 
assumption that radium is uniformly dis- 
tributed through a crust forty-seven miles 
in thickness seems to require support from 
independent evidence, and until that ts 
forthcoming it is equally open.to us to 
assume a thick crust, 800 miles, consist- 
ing of silicates with radium distributed 
through it according to some unknown 
law, with a rapid increase toward the zone 
affected by highly heated waters. —Ab- 
stracted from Nature (London), January 
3. 
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Persistency as a Central 


Station Asset. 
‘‘Importunity Creates Opportunity.” 


You can make a piece of iron red hot 
if you hit it hard enough, and regularly 
enough, and long enough; but it makes 
no difference how hard you hit it, or how 
long you keep it up—unless you hit it 
regularly it will cool. 

Let us talk about something nearer 
home by substituting central station ad- 
vertising in place of iron. Central station 
advertising, in order to reach tits highest 
cficiency, must be regular. Clock-like 
regularity, we were about to say, and as 
that is just about the right term, consider 
it said. 

Weve got to direct all our blandish- 
ments—in the way of advertising to the 
public—to “human nature.” The public 


has the money, and human nature is. 


stealthily whispering to it to hang on to it. 

Human nature is capricious. You may 
put into its head to-day that it can not 
live happily without electricity. To-mor- 
row, when you are out of sound and hear- 
ing, it reconsiders. If it doesn’t take the 
trouble to reconsider, it forgets—and may- 
be that’s worse. 

An occasional spasmodic splurge, in 
big, red and boisterous advertising, may 
precipitate a more or less blinding flash 
when it happens and while the roar is on, 
but as it recedes it takes with it the mem- 
ory of its presence from your public’s 
mind. And it leaves the silence thieker 
than before, by contrast. 

Your public is troubled with a short 
memory. It behooves the central station 
to contrive to keep its advertising in the 
centre of the stage, with the spot light 
on it, so as not to give the public a chance 
to forget it for ever so short an interval. 

There was a famous oil once—named 
after one of the masculine saints, with 
flowing whiskers—which, by dint of per- 
sistent advertising, could be found in the 
cupboard of almost every household in 
the country. It cured rheumatism and 
other kindred human pleasantries, it was 
claimed. To-day it doesn’t cure such ail- 
ments because it has gone the way of the 
traditional bone which old Mother Hub- 
bard’s pet canine tried to locate. Why is 
it thus? Isn’t Saint Somebody or other’s 
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oil just as good oil to-day as it ever was 
in its palmiest days? Doubtless. Then 
why isn’t it just as popular to-day as it 
was twenty years ago? Simply and purely 
and logically because when its proprietors, 
in a weak moment, felt that they had suc- 
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The price of successful advertising lies 
largely in never letting up. There are 
several “largelies” in this advertising busi- 
ness. First: Successful advertising lies 
largely in having a product worth adver- 
tising. Second: Your advertising depends 
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The Union Electric Company, of Dubuque, Iowa, is a firm believer in the value of 
demonstrating electricity to the public in every possible way. This picture represents the 
company’s booth at the electrical show recently held in Dubuque 


ceeded in advertising it into almost every 
home in the land, they unwisely conceived 
the notion that they should discontinue 
their advertising, save the money, and still 
continue to reap the rich reward of their 
former publicity. And the ungrateful 
public proceeded to forget it. 


largely on the amount of clearness, force, 
logic, argument and human interest you 
put into it. Third: It likewise depends 
largely on how regularly and how long it 
is followed out. The real importance of 
these “largelies” does not depend on the 


order in which they ale here yam’ 
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haps regularity in advertising comes first. 
It is hard to say, for the reason that no 
one of these factors can do its work with- 
out the auxiliary aid of a combination of 
all the others. 
perience, go to prove that the great public 


All theories, and every ex- 
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mote a date they shall have it depends 
upon your advertising—depends on the 
regularity and persistency of that adver- 
tising. 

In a serial service of mail advertising, 
each piece should tread upon the heels of 


These two illustrations give a good idea of the splendid showing made by the Oklahoma 
Gas and Electric Company in its exhibit at a recent show held in that city. 


soon forgets, if it is not reminded regu- 
larly and with very short intervals be- 
tween. 

The central stations have the product; 
there’s no gainsaying that. The people 
want electricity. The people will have it 
—in time. Just how soon or at how re- 


its preceding piece so regularly as to allow 
ho re Iplent an opportunity to forget be- 
tween times. If that happens, the con- 
text of the service is greatly weakened, and 
the entire series loses important sequence 
and persuasiveness. 

If it takes ten strokes of a hammer to 
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drive a nail in, and you stop with six 
blows, the nail will not be driven in, and 
vou will not have accomplished your pur- 
pose. If you stop at the ninth blow, you 
will be just about as badly off. You have 
some folks on your list who require only 
Others re- 


Others, perhaps, nine 


six blows to convince them. 
quire eight blows. 
blows. As you have no way of divining 
which is which, it behooves vou to strike 
vour full quota of blows, eise you will 
miss much that is awaiting you. 

The situation is something like this: 
There's a heavy, thick, dense, solid wall 
of indifference which separates the great 
public from you. In order to reach this 
great public, you have got to break down 
or tunnel through this wall. The wall is 
stout, for it has been in the building for 
many years. 

Can you conceive of one piece of ad- 
vertising—sent out without regularity, or 
now and then, or whenever you happen to 
think of it—that would be sufficient to 
wear down this time-seasoned wall ? 

One such piece of advertising, of course, 
strikes its blow, but it makes but a mo- 
mentary dent. Then long before you get 
ready to strike the next blow, the stones 
settle down once more into place and close 
up the dent. Then you must start all 
over at the beginning again. It doesn’t 
pay for you to lose the work of the pre- 
ceding blows—your iron cools off between 
blows, 

Now this wall is not so formidable or in- 
Folks 


They are climbing up their 


surmountable as in most businesses. 
are anxious, 
side of the wall and slyly peering over the 
top to catch a sight of what this elec- 
tricity really is. It is your duty to lower 
the wall and allow the people to jump over. 
One blow—one piece of advertising—won’'t 
do it. But if vou set yourself assiduously 
to the work and hammer and pound per- 
sistently and regularly with letters, mail- 
ing cards, novelty folders, attractive book- 
lets, monthly bulletins, space in the daily 
newspapers, ete., cete., it will be but a 
matter of time before you will have the 
satisfaction of seeing the wall totter and 
fall, and the people who have been separ- 
ated from you so long, swarm over to your 
side and grasp the advantages which you 
have been beckoning them to. 

Regularity of purpose is the thing. Per- 
sistency to the extent that you shall keep 
your product in the minds of your people 
all the time is the scheme. Make enough 
noise, often enough, to keep folks from 
So long as you can keep 
them awake and their/eats_pointed in the 


going to sleep. 
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right direction, you can figure on them. 
So much for printed advertising. 

Then come the solicitors. Trudging 
along in the wake of such missionary ad- 
vertising, your solicitors have a ready- 
blazed trail to follow—the way is prepared 
—conditions are shaped for their welcome 
reception. Your best arguments have 
been presented with more care, detail and 
force than any solicitor could even hope 
to have time or a welcome for. The up- 
shot is that practically all your solicitor 
has to do is to happen along, and at the 
psychological moment “button the busi- 
ness up.” 

Solicitors should, of course, know their 
entire proposition by heart, and be pre- 
pared to advance every last argument 
which your printed advertising has ex- 
ploited. Let the manager see to it that 
a copy of every piece of advertising be 
placed in the hands of his solicitors, that 
they may read it over, study it, familiarize 
themselves with it, and be ever ready to 
work in conjunction with it, so that there 
may at all times be a harmonious effort 
between the solicitor and the advertising 
in a sort of reenforced siege against the 
public bulwarks. 

Tt is not written that the solicitor who 
knows his proposition thoroughly, and who 
repeats the very arguments which have 
been made familiar to the business man 
by advertising, is going to be regarded 
with disrespect by that business man. 
Nearly every successful business man has 
reached success largely by his own per- 
sistency, and such men admire the same 
quality in others. Once in a while you 
will find a business man with this emo- 
tion so strongly implanted .in his breast 
that it will impress him favorably when 
he fires a solicitor out of the door to see 
him come right back through the window, 
but it isn’t a condition that can be de- 
pended upon always. 

There are two kinds of persistency. One 
is the wrong kind. The other is the right 
kind. And the solicitor who is evenly bal- 
anced knows which one to select. The 


fundamental thing is for the solicitor to 


know his proposition thoroughly and to 
keep in close touch with the current adver- 
tising sent out by his company. 

Then, too, the manager has his place to 
fill in this business-getting persistency 
scheme. 

He is looked up to more or less as an 
example by his men. 

Let the modern manager view each 
morning as the beginning of what he has 
made up his mind to make the one par- 
ticularly bright day in his company’s his- 
tory. His enthusiasm is infectious among 
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his solicitors. It is his duty to keep them 
screwed up to high pitch, and full of joy 
in their work. His is the province of 
familiarizing his solicitors with the adver- 
tising that is being done. He should see 
that they study it, learn it by heart (learn 
it by rote, if need be), and fully fit them- 
selves to answer any possible question re- 
garding this advertising a prospect may 
chance to bring up. Brand new, fresh ar- 
guments and reasons are constantly com- 
ing to life, and the manager should see to 
it that each and every solicitor keeps 
abreast of all the new and good. 


MORNING @ 


4) 


1 Se 
Se CA | 
Er 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 


new-business departments In suggesting 
points which they can profitably bring out 


in their occasional meetings with the com- 
pany's representatives. i 
We shall gratefully accept contributions 


and suggestions from any of our readers. 


I want to talk to you fellows on the 
firing line this week about half-hearted 
salesmanship. 

Because, after a salesman has been up 
against a few pretty stiff propositions and 
arguments against his line, unless he has 
real backbone in his make-up, unless he 
can show the right kind of fight neces- 
sary to land his’ man, he is not going to 
last in this selling game. 

And not only a keen knowledge of the 
value of electricity for the purpose you 
are trying to sell it, but a thorough belief 
in its merits along that line are necessary 
to rightly convince your prospective cus- 
tomer. 

That’s where so many salesmen fall 
down and lose out. They can not enthuse 
their prospect to the point of signing up 
because they haven’t the necessary steam 
for a good closing talk. In other words, 
they haven’t first sold themselves. Deep 
down in their souls they have a lingering 
doubt as to just whether their product is 
truly all they claim for it—a suspicion 
the man the solicitor is talking with un- 
consciously feels. And until you get this 
from your mind and are absolutely sure 
this man should and could use electricity 
to advantage—until you can feel its good 
qualities for his purpose and impart them 
to your man—then and not till then can 
you expect success in selling. 

Go some place where you can be alone 
and enumerate to yourself the talking 
points of the line you are selling. Fix in 
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vour mind all its good qualities. Be en- 
thusiastic. Don’t feel apologetic or that you 
are trying to sell a gold brick. You aren’t. 
You are showing him something he needs 
in his business and will probably buy if 
you can show him in the right way. Then, 
when you have sold yourself and believe 
these truths in your heart, tackle a diffi- 
cult, hard-headed customer. When you 
approach him in your new way, notice how 
different his response—notice the impres- 
sion you are making through his hard shell. 
He is imbibing some of the enthusiasm you 
are letting go off and begins to see your 
arguments in your light. | 

No salesman makes a success by half- 
hearted efforts—no big contracts or per- 
manent successes in selling come unless 
you enter into your work in a genuine, 
whole-hearted sort of way. Have you an 
apologetic feeling in your heart for elec- 
tricity or your company’s service? Have 
you any doubts or fears that leave an im- 
pression with your customers? Wipe these 
away—believe in yourself and your com- 
pany and be determined to roll up a vol- 
ume of business that will show this earnest- 
ness. 


It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 


in the field and, consequently, in close 
touch with the progress of the new-bus!- 
ness idea and Its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 


schemes and plans. They will be gladly 


received. 
Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Few people living in the eastern or 
central states ever think of Oklahoma ex- 
cept as part of the wild and woolly, and 
it would undoubtedly be a surprise to a 
great many of us could we pay a visit to 
this newly acquired and constantly more 
important section of our great country. 
Here is to be found the spirit of the 
pioneer and the enterprising grit which 
have had so great a part in the building 
up of our nation. 

Thoroughly in keeping with the pioneer 
spirit is the splendid work being done by 
the Oklahoma Gas and Electric Company, 
of Oklahoma City, Okla. F. H. Teddman, 
the manager of this company, believes in 
the education of the public.in-every pos- 
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sible, reasonable manner. He is conduct- 
ing for his company a very strong and 
eflicient direct-by-mail campaign and is 
reenforcing this educational work by dem- 
onstrations of every possible kind, so that 
the public whose interest is aroused by the 
advertising matter has something technical 
to feed upon when its appetite is whetted 
by the printed announcements of the com- 
pany. We are pleased to show some 
excellent photographs of the gas and elec- 
trical exhibit made by this company at the 
electrical convention held last December. 
At this exhibit demonstrators were en- 
gaged by the company to exhibit various 
devices, which consisted of the General 
Electric Company’s flat-irons, full equip- 
ment of electrical kitchen utensils, lumi- 
nous radiators, electric pump outfits, sew- 
ing-machine motors, three-phase and 
single larger motors, and all the latest ap- 
pliances known to the trade. Among the 
latter were the Vulcan Manufacturing 
Company’s soldering irons, electric drills 
and grinding machines. Another inter- 
esting and exceedingly valuable feature of 
the exhibit was an electric meter in opera- 
tion, with an attendant in charge, whose 
duty it was to explain to all interested how 
to read their meters. Copies of an ex- 
ceedingly attractive Christmas bulletin, 
which constituted one of the pieces used 
in the company’s direct-by-mail campaign, 
were distributed to the public in the main 
aisle of the exhibition. 

Some of the central station men in small 
cities, who think they are absolutely be- 
yond the pale of new-business-getting be- 
cause they are working under the disad- 
vantages of a limited field, ought to take 


heart when they are made acquainted with — 


the circumstances surrounding the Con- 
summers’ Company, of Cœur d’Alene, Ida. 
xeorge Harding, of this company, is thor- 
oughly wide-awake, and is out after the 
business just as aggressively and as suc- 
cessfully, for that matter, as if he had a 
population of a quarter of a million to 
work on, instead of only six or seven hun- 
dred souls. A1 service and clever, forceful 
direct-by-mail advertising are being used 
successfully in fighting acetylene and gas 
competition. An evidence of the down-to- 
dateness of this company, which many 
larger companies could well afford to 
model after, is the fact that it offers to 
pay one-third of the cost of wiring resi- 
dences. The company reports three hun- 
dred customers. 

The Commonwealth Electric Company, 
of Jackson, Mich., enjoys the proud dis- 
tinction of having perhaps the finest dis- 
play room and demonstration hall of any 
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electric company outside of the very largest 
cities; In fact, in many ways it’s the peer 
of display rooms, so far as the knowledge 


of the writer goes. Some most excellent 


photographs of this display room are in 
the course of preparation and will be given 
to the ELECTRICAL REVIEW readers within 
the next few wecks. 


A. T. Lloyd, superintendent of the elec- 
trical department of the Shreveport Gas, 
Electric Light and Power Company, of 
Shreveport, La., has recently worked out 
a very creditable scheme for securing the 
wiring of old and new residences in his 
city. This was by stimulating the in- 
terest of real estate men and owners of 
rented property by sending them the fol- 
lowing letter, which has resulted in about 
thirty houses being wired within a short 
time. 


McCLoup & HESTER., 
City. 
Gentlemen: 

As men of experience in renting houses in 
Shreveport, I think you will admit readily 
that whatever tends to secure a better class 
of tenants to rent your houses and to remain 
in them is a good thing. | 

But in the hurry and bustle of business 
have you ever stopped to consider how you 
could bring about this desired result easily 
with a small investment? 

You can do it by wiring your houses for 
electric lights. 

Twelve dollars will wire five or six lights 
in almost any house you own. We will wire 
all rented houses at absolute cost during the 
month of August in order to increase our 
business. 

Since our reduced rates took effect, oil 
lamps are little. if any, cheaper in Shreve- 
port than electric lights. 

Below is a list of property owners who 
recently have wired some or all of their 
houses. 

Dennis Ricou. 

W. W. Jones. 

Mrs. Henrietta Bertrand. 
J. D. Wilkinson. 

Mrs. F. S. Furman. 

Dr. Smith. 

Let me figure with you during the month 
of August. 

Yours very truly, 
A. T. Lioypb, Elec. Supt. 


Such plans worked in connection with 
systematic campaigns of mail advertising, 
etc., etc., can not fail to win out. 

—_—__<@—=—__—— 
SUCCESSFUL SELLING, NEW OR OLD. 


BY C. A. HOWE. 


Too many of us confuse ambition with 
a desire to have things handed to us. 

Business rarely comes unsought and 
unfought for. 

The foundation of business-getting or 
successful selling is knowledge, the super- 
structure good hard work. 

Don’t entertain any thought of success 
without these attributes; with them, well 
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mixed with self assurance, vou will suc- 
ceed in any line. 

Study your line—study human nature. 
The salesman has to know and do a whole 
lot to make the optimist and pessimist 
happy, and he encounters them both an 
selling, 

You will observe I use the phrase “suc- 
cessful selling.” I wonder how many 
salesmen stop to realize that to “unload” 
a large quantity of goods on a customer, 
either at a large or small profit to the firm 
they represent, mav be far from “success: 
ful selling ?” 

We are not altogether in the age of now; 
there is a future to be considered, 

It is not what your customer buys that 
is most vital to you or your house; it is 
what he sells. 

Study well your buyer. Study his 
wants—his outputting opportunities. 
Then endeavor to sell him what he can 
resell or use to advantage. 

Approach the buyer, not alone laden 
with knowledge of your own line, but with 
all the knowledge you can obtain on lines 
aflilated with his. The intelligent buver 
would rather greet a knowledge bringer 
than a pocket full of cigars, invitations to 
drink, or other offered entertainment, that 
seeming has design back of it. Acquaint- 
ance may in time warrant entertainment, 
but let it well ripen first. 

Sow seeds of knowledge and not dissipa- 
tion and vou will reap a bigger harvest of 
“successful selling.” 

Don't be content to sell the buyer. n- 
courage his selling organization to push 
your line by educating them on all the 
points that give it its value. 

A saleman’s value is his ability to pro- 
duce. His income is based upon it. An 
increase comes only with greater produc- 
lion and greater production comes only 
with greater knowledge and its untiring 
application. 

Years ago we had the “drummer.” Then 
came the “traveling man.” More recently 
he assumed the dignity of the “salesman,” 
and at a recent banquet in Chicago 
the “salesman” of one of the largest elec- 
tric supply houses in the country was 
heralded as the “ambassador.” 

Misinterpreted symptoms of genius have 
been the occasion of many young men los- 
ing their positions. Genius and success 
often go hand in hand and they are in- 
variably builded on knowledge and work. 

Just a few, words more. Encourage 
your firm to publicity Don’t let them 
think the only channel for letting the- 
trade-world know thev are on earth is 
throuch the medium of the “ambassador.” 

Tell them to advertise before and after 


each sunrise, and supplement the efforts 
of the buys_on the road, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 
MECHANICAL APPARATUS 


Safety of Electrical Social Service at the Museum of Natural electricity has aided in the improvement 
Machinery. History, New York city, January 29 to of operating conditions. 
The exhibit of the General Electrice February 12, contained many interesting Some of the marked advantages of the 


EXAMPLES OF SAFETY DEVICES ADAPTED TO MacuineE Toois. 1.—MOTOR-DRIVEN AIR COMPRESSOR. 2.—MoTOR-DRIVEN LATHE. 
3.—SURFACE PLANER, 4.—DustT COLLECTORS FOR EMERY GRINDERS, 5 AND 6.—SAFETY DEVICE ON MICA PUNCH PREss. 7.—Moror- 
DRIVEN LATHE, 8.—Saw GUARD. 


Company at the First International Ex- examples of the altruistic tendencies of electric drive are shown in the accompany- 
position of Safety Devices, held under the modern manufacturing. Not the least ing illustrations. Perhaps the chief gain 
auspices of the American Institute of noteworthy feature is the extent to which in safety of the electric drive lies in the 
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elimination of all belts. The electrically 
operated machine is driven by a train of 
gears which are completely enclosed. It 
is thus impossible for the hands or cloth- 
ing of the operator to come into accidental 
contact with the driving mechanism. 
With the elimination of belts comes also 
unrestricted head room with consequent 
improvement in light and ventilation. 

In addition to the inherent advantages 
of the electric motor drive, many special 
protective devices for machines were cx- 
hibited. These included railings about 
machinery, saw guards, exhaust dust col- 
lecting systems, etc. Some of these pro- 
tective features are shown in the ac- 
companying illustrations. 

Fig. 1 shows a motor-driven air-com- 
pressor at the Schenectady works of the 
General Electrie Company enclosed by a 
pipe railing so that accidental contact is 
rendered impossible. Fig. 2 illustrates a 
Lodge & Shipley lathe driven by a General 
Blectrie three-horse-power) motor. The 
complete protection of gearing, and the 
general compactness of the drive are to 
he noted. Fig. 7 emphasizes the same 
points, showing a Reed lathe driven by a 
one-horse-power motor mounted above the 
head-stock. Figs. 5 and 6 give a good 
idea of the device for protecting the 
fingers of the operators of a mica punch 
press. This press is provided with a trans- 
parent ring guard, which prevents catch- 
ing the fingers under the punch, at the 
same time permitting inspection of the 
work. 

One of the most frequent causes of ae- 
cident in the wood-working shop is the 
surface planer. The device illustrated in 
Fig. 3 removes the chance of accidental 
contact of the operator's fingers with the 
revolving cutter. It consists of thin steel 
bands completely covering the cutter, As 
the work is fed toward the cutters a cer- 
tain number of the bands, depending on 
the width of the piece, are pushed below 
the surface of the table. The width of the 
cutter not actually removing stock, how- 
ever, remains covered by the protecting 
steel bands so that the fingers guiding 
the piece can not come in contact with the 
cutter blades. The guarding bands being 
worked against a spring, return to position 
as they are uncovered. 

The saw guard illustrated in Fig. 8 is 
self-explanatory, as well as the dust col- 
lecting system illustrated in Fig. +. The 
last-mentioned figure also presents an in- 
teresting feature of the motor drive. The 
grinding wheels are mounted directly on 
the extended shaft of the motor, thus 
eliminating both belts and gears and mak- 
ing the grinding unit as simple as possible. 
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The “Monarch” Engine Stop. 


One of the most interesting exhibits at 
the first international exposition of safety 
devices, held recently in New York, under 
the auspices of the American Institute of 
Social Service, at the American Museum 
of Natural History, was the “Monarch” 
engine stop, manufactured by the Con- 
solidated Engine Stop Company, New 
York city. 

The “Monarch” engine stop is a device 
Which can be attached to the throttle valve 
of any engine for automatically shutting 
down that engine in case of overspeeding 
or racing, Which usually causes the fly- 
wheel to burst. 

It also has the additional feature of 
giving remote control of the engine—that 
is, by placing any number of switches at 
any distance from the engine room, the 


For gas engines the company uses its 
regular speed limit in connection with a 
small double-pole knife switch which opens 
the ignition circuit the instant the danger 
limit has been reached. 

ae wr@_------ 

Allis-Chalmers Air-Brakes 

for Foreign Shipment. 

A carload of air-brakes recently left the 
West Allis works of the Allis-Chalmers 
bound for foreign 
shipment. The air-brake department has 
up to the present time been actively en- 
gaged in supplying the regular demands of 
domestic trade. The present shipment to 
a foreign country, therefore, marks a step 
forward for this additional line of pro- 
duction of the company. 

Air-brakes are being used to a greater 
extent every vear. 


Company, eastward 


The impetus of the 


SXHIBIT OF THE CONSOLIDATED ENGINE STOP COMPANY AT THE EXPOSITION OF SAFETY 
Devices, NEW YORK CITY, JANUARY 29— Ft BRUARY 12. 


engine can be shut down in a very short 
time, should an employé get his hands or 
elothing caught in the machinery, by sim- 
ply pushing a switch. 

As the apparatus is operated bv means 
of an electrie cireuit, either battery or 
direct-current, there has been adopted a 
very simple multiple-loop svstem for the 
cireuit-closers, the speed limit being con- 
sidered a cireuit-closer. With the im- 
proved test board, this circuit, as well as 
the cireuit passing through the various 
apparatus, can be tested, and should a 
wire become broken the test would show 
it. However, the switches would operate 
the entire apparatus until at least three 
wires were broken. 


past few vears given to the building and 
operation of interurban and electric rail- 
ways has greatly increased the demand in 
this country and abroad for brakes of this 


deseription. 
St ep 


Auckland, New Zealand, 
Power Scheme. 

Some great electrical engineering pro- 
jects have been submitted to the New Zea- 
land government by its engineer-in-chief, 
in the course of a report on the utilization 
of New Zealand's abundant water power. 
One of the most notable schemes aims at 
tapping the Huka Falls. and supplying the 
Auckland district. with 76,000 horse-power, 


the estimated cost of the necessary plant 
and works being $8,000,000; 


= C. D. Runkle. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


NEBRASKA TELEPHONE COMPANY—A special meeting of 
the stockholders of the Nebraska Telephone Company has been 
called by the board of directors to be held at the office of the com- 
pany, Omaha, Neb., Saturday, March 16, 1907, to act upon a proposed 
amendment to the articles of incorporation of the company, in- 
creasing the capital stock, heretofore fixed at $5,000,000, to $10,000,- 
000, the increase of stock to remain in the treasury to be disposed 
of by order of the board of directors. 


COLORADO POWER COMPANY INCORPORATED—Articles of 
incorporation have been filed with the secretary of state of Colorado 
for the Commonwealth Power and Electric Company, with head- 
quarters at Georgetown. Its capitalization is $2,000,000, and for 
the first year the directors will be Henry Kneisel, Frank A. Maxwell, 
J. W. Aylor, M. Sidney, Henry J. Crist, Clarence A. Lawson and 
The company will furnish power in Clear Creek, 
Gilpin, Grand, Eagle, Lake, Routt and Summit counties. 


CUMBERLAND TELEPHONE—At the annual meeting of the 
stockholders of the Cumberland Telephone and Telegraph Com- 
pany held at Hopkinsville, Ky., the retiring board of directors was 
reelected, with the exception of N. Baxter, Jr., of Nashville, Tenn., 
who was succeeded by John W. Barr, president of the Fidelity Trust 
Company, of Louisville, Ky. A vacancy due to the death of George 
R. Knox, was filled by the election of W. S. Bransford, of Nashville, 
Tenn. The stockholders authorized an increase in the capital stock 
of from $20,000,000 to $30,000,000 for the purpose of enlarging the 
working capital and acquiring new properties. 


GUANAJUATO POWER AND ELECTRIC COMPANY—A special 
meeting of the stockholders of the Guanajuato Power and Electric 
Company will be held at Colorado Springs, Col, on March 9 at 
12 o’clock, noon, to act on an increase in the common stock from 
$3,000,000 to $3,500,000 and the proposition to guarantee $1,000,000 
of the first mortgage bonds of the Michoacan Power Company in 
consideration of $1,000,000 of the full-paid capital stock of the 
Michoacan Power Company. Books close March 2 and will remain 
closed until the day after the final adjournment of said meeting. 
The annual meeting of the company has been called for March 26 
at 12 o’clock, noon. 


TWO PROPOSED ALABAMA DEVELOPMENTS—The water 
powers on the Locust fork of the Warrior river near Birmingham, 
Ala., have been bought, and options secured on about twelve miles 
of the Warrior river, with the view of developing and furnishing 
the city of Birmingham 25,000 electrical horse-power, and supplying 
the city with an abundance of water by a gravity canal, for all in- 
dustrial and domestic purposes. Two surveys have already been 
made which prove both of these developments to be practical and 
desirable. Parties interested in these developments can secure 
further information from E. J. McCrossin, Woodward Building, 
Birmingham, Ala., or John L. Ray, president of the Albertville 
Realty Company, Albertville, Ala. . 


WORK ON GREAT WESTERN POWER COMPANY'S PLANT 
STARTED—The Great Western Power Company has completed pre- 
liminary operations at Big Bend, Cal., and active development work 
has begun. At present 300 men are at work, and the force is to 
be increased to 600. The old Big Bend tunnel is to be enlarged 
and lined with solid concrete masonry. . It will have an inside 
measurement of 235 square feet. A new tunnel, 3,500 feet long, 
will be driven from the end of the old tunnel up the north fork 
of the river. From the outlet of this tunnel the water will be 
carried to the power-house in pipes. Present plans call for the 
development of 50,000 horse-power, and the total capacity of the 
plant will be 100,000 horse-power. The total fall will be 525 feet. 
The company expects to expend between $5,500,000 and $6,000,000. 


EXTENSIVE CANADIAN ENTERPRISE—lIt is announced that 
through the organization and incorporation of the Dominion Power 
and Transportation Company, of Hamilton, Ontario, a very impor- 
tant electrical enterprise has been launched. This company has be- 
come the parent company of the Hamilton Cataract Power, Light 
and Traction, and all its allied interests, as well as of the Brant- 
ford & Hamilton Electric Railway Company, and the Western 
Counties Electric Company. Its lines of railway and power trans- 
mission will extend from the Niagara to the Detroit river, and will 
take in Toronto and all the large cities and towns in Ontario. The 
organization of the new company came about through the increase 
of the business of the Cataract company, the extensions of its plants 
and the acquisition of other properties making additional capital 
and greater financial capability necessary. The Dominion Power 
and Transmission Company will be the chief and holding company. 
The Hamilton Cataract Power, Light and Traction Company will 
continue to be an operating company, but, its stock will be mainly 
held by the Dominion Power and Transmission Company, as already 
the exchange has taken place of a controlling amount of the former 
for similar stock of the latter. 


POWER PLANT PROJECTED—It is said that a large water 
power plant will be developed at the falls of the Cumberland river 
in Kentucky. The expenditure of not less than $3,500,000 is 
promised to complete the project. These falls are twenty-five miles 
down the river from Williamsburg, Ky., which is about seventy-five 
miles from Knoxville, on the Louisville & Nashville Railroad. The 
project calls for the building of a dam in the river just above 
the falls. This dam will back the water up to Williamsburg and 
up tributary streams, making a large lake. Considerable property 
that will be overflowed has. been bought. The valley averages from 
half a mile to over a mile in width all the way, except in one or 
two gorges. In order to develop this power, a syndicate has been 
formed in New York by William F. Cox, of New York; S. S. Wet- 
more, of Philadelphia; S. L. Merchant, of Boston, and associates. 
They have employed Arthur Giesler, of New York, a hydraulic 
engineer, to make the plans for the work. It is the purpose of the 
syndicate to erect a large reduction works. The initial capacity 
of the plant will be not less than 20,000 horse-power, which will be 
used by the works. It is expected that the plant will be in opera- 
tion within eighteen months. 


NEW POWER COMPANY FOR NORTH CAROLINA—Applica- 
tion has been made to the North Carolina general assembly for a 
charter for the Tide Water Power Company, organized to supply 
electric light and power to Wilmington, N. C. The new company 
will be a subsidiary of the Rockingham Power Company, and is 
organized primarily for the transmission of current from the de 
velopment near Rockingham to Wilmington. A tentative contract 
has been entered into with the Rockingham company for the pur- 
chase, for a term of forty years, of 10,000 horse-power. The incor- 
porators are M. F. H. Gouveneur, Maj. E. W. VanC. Lucas, T. W. 
Davis, M. J. Heyer and Hugh MacRae, all of Wilmington. The 
capital stock is to be $750,000 with the right to increase to any 
amount that is desired. The Rockingham Power Company is a 
development company having $4,800,000 subscribed capital, and 
$8,000,000 authorized capital. The directors of the company are 
M. F. H. Gouveneur, of Wilmington; E. A. Smith and F. Z. Mitchell, 
of New York: R. L. Warner and S. N. Bond, of Boston, and H. A. 
Pressey, of Washington. The company is expending large sums in 
construction work at Bluitt Falls and in the erection of a power- 
house there, from which electricity will be transmitted to factories 
and towns within a radius of ninety miles. The dam under con- 
struction is 1,650 feet long on the crest and fifty feet high. 


POWER COMPANY REORGANIZED—The Nevada-California 
Power Company, capitalized at $5,000,000, has been organized to 
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take over the properties, rights and assets of the Nevada Power, 
Mining and Milling Company, of Denver, Col. The company is also 
permitted to issue $3,000,000 bonds. The $5,000,000 capital stock 
represents an increase of $4,000,000 over that of the old company. 
This reorganization was effected to permit of many extensions and 
improvements to the system, among which are the following: 
The extension of the company’s power lines in the Bullfrog district 
and the installation of electric power and light systems in the 
entire Bullfrog district. The construction of an entirely new trans- 
mission line from Bishop Creek, Cal., to Silver Peak, Miller and 
Tonopah to connect at the latter place with the present transmis- 
sion line and giving duplicate service at all points now reached by 
the company’s lines. The construction of two additional generat- 
ing plants at Bishop Creek, which will more than double the com- 
pany’s generating capacity. The construction of two reservoirs 
on Bishop Creek, the largest of which will have a capacity of 
300,000,000 cubic feet, for the purpose of impounding the water 
supply so as to add to the low flow at certain times of the year. 
The construction of new transformer stations at Tonopah, Miller, 
Silver Peak, Goldfield and Rhyolite. It is estimated that the 
proposed improvements will cost approximately $1,500,000, and 
contracts for this amount have been awarded. The company hopes 
to complete the work during the present year. It will then have 
over 300 miles of transmission line, in addition to 200 miles of 
telephone line. The company has entered into long-time contracts 
with the principal mining companies of Tonopah, Silver Peak, 
Goldfield and Bullfrog, including the Desert Mill and Power Com- 
pany at Miller, the Montana-Tonopah Mining Company, the Tonopah 
Mining Company, the local railroad company, the Tonopah Water 
Company and many other companies. 


NEW INCORPORATIONS. 


HARRISBURG, PA.—Twelfth & Thirteenth Street Railway Com- 
pany of Reading. $30,000. 


SPRINGFIELD, ILL.—Mississippi Valley Telephone Company, 
Carthage. Capital increased from $50,000 to $100,000. . 


PORTLAND, ME.—Cove Hydro-Electric Company, Portland. $2,- 
000,000. President, J. E. Manter; treasurer, C. E. Eaton, Portland. 


MILWAUKEE, WIS.—La Crosse Gas and Electric Company, La 
Crosse. An amendment increasing its capital from $600,000 to 
$900,000. i 


MADISON, WIS.—The Oshkosh Electric Company, Oshkosh. 
$10,000. Incorporators: William R. Hill, Frank S. Felt and Frank 
B. Griffn. 


ALBANY, N. Y.—Universal Electric Security Company. $4,000. 
Directors: H. B. Hackley, B. H. Mills, Albany; George Moosman, 
Rensselaer. i 


ALBANY, N. Y.—Cheektowaga Railway Company, Cheektowaga. 
$75,000. Incorporators: W. H. Finch, C. E. Williams, M. B. Spencer, 
Buffalo, N. Y. 


LOS ANGELES, CAL.—National Electric Company, of Los 
Angeles. $25,000. Directors: H. E. and L. B. Yockey and E. Tucker, 
all of Los Angeles. 


SPRINGFIELD, ILL.—Galatia Independent Telephone Company, 
Galatia. $1,065. Incorporators: S. D. Lockwood, C. E. Robinson 
and Noah Reynolds. 


LYONS, IND.—Lyons Co-Operative Telephone Company, Lyons. 
$10,000. Directors: John Davidson, G. W. Carpenter, W. D. Boyd 


and George Davidson. 


SPRINGFIELD, ILL.—Chicago & Western Telephone Company, 
Chicago. $100,000. Incorporators: Conrad H. Poppenhusen, Joseph 
L. McNab and W. G. Hamilton. . 


DENVER, COL.—The Manitou & Interurban Railway Company. 
$600,000. Incorporators: C. W. Dolph, J. K. Vanatta, E. A. Sawyer, 
William Garstin, S. D. McCracken. 


CALLICOON, N. Y.—Callicoon Electric Light, Heat and Power 
Company, Callicoon. $25,000. Directors: Martin Herman, Peter 
Herman, F. S. Anderson, Callicoon. 
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ST. LOUIS, MO.—Central Interurban Traction Company. $50.- 
000. Incorporators: Charles A. Gutke, Lee A. Hall, John A. Laird, 
Samuel J. Will and John C. Clark. 


MERIDEN, CT.—The Quinnipiac Power Company. 
President, Homer A. Curtiss, Meriden; secretary 
Clifford W. Leavenworth, Wallingford. 


$8 000. 
and treasurer, 


NEWARK, N. J.—The Torridoor Power, Light and Heating Com- 
pany of America. $125,000. Incorporators: J. M. W. Kitchen, Frank 
R. Wickes, Harry H. Picking, East Orange. 


PORTLAND, ME.—lIdaho-Oregon Light and Power Company, 
Portland. To operate light, heat and power plants. $7,000,000. 
President, J. E. Manter; treasurer, C. E. Eaton, Portland. 


LOS ANGELES, CAL.—The Taylor & Walker Electric Company, 
of Los Angeles. $5,000. Directors: William F. and Charles E. 
Taylor, Josephine L. and Jessie Taylor, all of Los Angeles. 


CAMDEN, N. J.—Susquehanna Railway, Light and Power Com- 
pany, Camden. Electric light company in all its branches. $100,000. 
Incorporators: W. M. Canby, F. McCown, J. J. Hope, Camden. . 


DES MOINES, IOWA—Capital City Railway and Telegraph In- 
stitute. $5,000. B. F. Williams, president; W. H. McCauley, vice- 
president; F. L. Meyer, secretary and I. H. Carothers, treasurer, 


INDIANAPOLIS, IND.—The Darmstadt Telephone Company, 
Darmstadt. To maintain a telephone system, etc. $1,000. Incor- 
porators: Frank Zeliak, J. Wesley Stark, John Wolf, Jerome Obert 
and Frank Karges. 


CARBONDALE, PA.—Simpson Electric Light, Heat and Power 
Company. To operate a plant in Simpson, Fell township. $20,000. 
Incorporators: Joseph W. Wilce, Louis E. Berg, Daniel W. Lynch, 
Thomas Harner, Owen J. Timmons. 


JAMESBURG, N. J.—Jamesburg Light and Water Company, 
Jamesburg. To operate water works, electric light plants, etc. 
$100,000. Incorporators: W. H. Brown, Newark; W. J. Lansley, . 
Woodbridge; H. B. Clark, Plainfield. 


MILWAUKEE, WIS.—The Wisconsin Electric Railway Company, 
Milwaukee. An amendment changing its name to the Southern 
Wisconsin Traction and Light Company. William F. Adams, presi- 
dent, and Walter D. Hickman, secretary. 


AUSTIN, TEX.—Dallas Interurban Electric Railway of Dallas. 
$2,400,000. Purpose, to build and operate a railroad between the 
city of Dallas and other towns of the state. Incorporators: D. E. 
Waggoner, C. C. Slaughter, C. T. Alexander, R. C. Buckner, J. M. 
Carter, O. H. Lang, J. B. Nabors, S. A. Stemmons, D. Sonnentheil, 
I. J. Willintham and M. H. Wolfe, all of Dallas. 


LANSING, MICH.—The Saginaw, Owosso & Lansing Railroad 
Company. $600,000. To build en electric railroad from Saginaw 
to Lansing, touching at Owosso and other intermediate towns. In- 
corporators: John L. King, Syracuse, N. Y.; Phil H. McMillan, 
Charles B. Warren, Charles W. Baird, Frank W. Eddy, Frank West, 
Thomas E. Reeder, George M. Black, J. A. Thick, William B. Cady, 
Detroit, and Frank B. Richardson, Cleveland. 


INDIANAPOLIS, IND.—The Wawasee, Ligonier, Topeka & La- 
grange Railway Company of Ligonier. $50,000. To construct an 
interurban line from Lagrange to Wawasee, through Kimmell, 
Cromwell, Topeka and Ligonier, to build parks along the line and 
to furnish light and power for commercial purposes in the towns 
through which the line passes. Directors: F. H. Green, F. E. Weir, 
F. K. Bothwell, J. U. Babcock, Sumner Dowell, I. J. Vaughn, A. J. 
Hostetter, B. B. Johnson and F. J. Dunten. 


ALBANY, N. Y.—The Bowery Bay Railroad Company, of Long 
Island City; to operate a street surface railroad three miles long 
from Woodside to Astoria; $100,000; directors: Thomas Crimminsa, 
of New York: A. S. Williams and William Richardson, of Long 
Island City. The Cheektowaga Railway Company, of Cheektowaga, 
Erie county; $75,000; to operate a street surface railroad five 
miles long from Cheektowaga to Buffalo; directors: W. H. Finch, 
C. E. Williams and H. H. Bennett, of Buffalo. 


326 


ELECTRIC LIGHTING. 


FREMONT, NEB.—It is stated that work on the proposed munic- 
ipal light plant will begin shortly, the $50,000 received from the 
sale of bonds being now in hand. 


CANON CITY, COL.—The officials of the town of Rockvale have 
granted to the Arkansas Valley Electric Company, of Florence, a 
five-year contract for street lighting. 


RED CLOUD, NEB.—The new electric light plant is finished and 
Red Cloud now has lights for the first time in twelve years. The old 
plant was destroyed by fire and owing to legal complications no 
plant could be installed until the present time. 


GAYLORD, MICH.—The village of Vanderbilt has granted the 
Parks & Kelly Shingle Company a ten-year franchise to light the 
village with electricity and furnish current for private use. The 
company’s plant was recently destroyed and it is now rebuilding. 


SPARTA, MINN.—The Elba mine will commence immediately 
to put in an up-to-date electric light plant at the location near 
McKinley. Both the surface and the underground workings of the 
mine will be lighted. Light will also be furnished to various homes 
near the plant. 


ROWLESBURG, W. VA.—Rowlesburg is to have a municipal 
lighting plant, and has decided to issue $12,000 worth of five per 
cent bonds, to run for 130 years, the proceeds to be used in the 
construction of the plant and the necessary wiring. The bonds 
will be sold subject to bids to be filed with the town recorder before 
February 11. 


SILVER CITY, N. M.—A 1,000-horse-power electrical power trans- 
mission plant, supplying at least 500 horse-power by January 1, 
1908, is the promise held out by eastern capitalists tor the Cooney 
and Mogollon mining districts. The plant is to cost in the neigh- 
borhood of $200,000, and will be a great factor in the future develop- 
ment of these districts. 

MEDINA, N. Y.—The board of trustees has entered into a con- 
tract with the A. L. Swett Electric Light and Power Company for 
street lighting for a period of five years from February 1. Accord- 
ing to the contract, the most approved lamps will be used, and 
Medina will have an all-night, every-night service, and will pay 
therefor the sum of $70 a year for each lamp. Mr. Swett furnishes 
incandescent lighting free to the police station, the village hall and 
the engine house. He also furnishes lighting for the school build- 
ings to an amount not to exceed $150 per year. 


MONTPELIER, VT.—Announcement has been made public of 
the sale of the J. C. Viles Lighting and Power Company to the 
Consolidated Lighting Company, whereby the latter concern be- 
comes one of the largest of its kind in New England. The price 
paid is said to be over $300,000. By the transaction, the Con- 
solidated company acquires the plant at Middlesex Narrows, and all 
the lighting and power contracts in Montpelier, Middlesex, Barre, 
Williamstown, East Barre, South Barre, Graniteville and Waterbury. 
The combined power of the two plants will give the Consolidated 
company a total of 10,100 horse-power. 


REDDING, CAL.—Articles of incorporation of the Northern 
Light and Power Company have been filed with the secretary 
of state. This company has the right to 4,000 inches of 
water from Old Cow creek, South Cow creek and Mill creek. 
Two power plants will be built, both on South Cow creek, 
five miles apart, capable of generating 7.000 horse-power. 
The power-houses will be about twenty-five miles east of Redding. 
The directors of the company are: A. F Smith and A. W. Smith, 
of Shingletown; William Menzel and T. H. Benton, of Redding, and 
W. B. Cahoone, of Red Bluff. 

ST. LOUIS, MO.—M. L. Holman, former water commissioner, is 
making an estimate for the city of the cost of a municipal lighting 
plant. A short time ago Thomas Carter, supervisor of city lighting, 
at the request of the board of public improvements, made an 
elaborate estimate of the cost of a munipical lighting plant. This 
estimate has been submitted to Engineer Holman. The contract 
under which the city is lighted at present expires September 1, 
1910, both as to electric and gas lights. The plan of the board of 
public improvements is to advertise a new letting and take bids for 
the next contract. The term proposed is to be twenty years. 


GRAND RAPIDS, MICH.—The Grand Rapids Edison Company 
has elected the following officers: Daniel McCool, president; Mc- 
George Bundy, vice-president; Thomas F. Bechtel, secretary and 
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treasurer; A. F. Walker, general superintendent. The above officers, 
with the following, will constitute the board of directors: Harvey 
J. Hollister, Clay H. Hollister, H. N. Higinbotham, E. R. Coffin. 
George C. Peirce, G. Becker, E. K. McLaren. The business of the 
company during the past year shows a very satisfactory increase. 
The earnings have been expended for necessary reconstruction and 
betterment of equipment to take care of the growing demand for 
electric service. 


TELEPHONE AND TELEGRAPH. 


CAIRO, ILL.—The Bell Telephone Company is building a line 
to Mounds. 


MERCER, PA.—The Bell Telephone Company is running a line 
from New Lebanon to Utica. 


LUDLOW, MASS.—The New England Telephone and Telegraph 
Company will install a new switchboard in the Ludlow central 
office. The apparatus, when placed in position, will double the 
capacity of the switchboard now in use. 


JACKSON, MICH.—The Farmers’ Mutual Telephone Company, 
of Sandstone, has filed articles of incorporation with the county 
clerk with a capital of $450. The capital stock is divided into 
eighteen shares of $25 each. The directors are E. J. Fenn, W. A. 
Granger and James Mulvaney. The stockholders are the above 
and Frederick Couling. 


DETROIT, MICH.—The gross earnings of the Michigan State 
Telephone Company for the year ended November 30 amounted to 
$2,621,349, which compares with $2,293,552 for the year ended 
December 31, 1905. Operating expenses absorbed $1,964,678, or 
seventy-four per cent of gross earnings, leaving a balance for 
net earnings of $656,671. 


DAVENPORT, WASH.—H. W. Knopp, of Davenport, Wash., has 
sold the telephone line from Davenport, Wash., to Fruitland, Wash.. 
and the Deer Trail line, ria Miles, Wash., to M. R. Nichols. The 
line between Miles and Latt, along the Spokane river, has been pur- 
chased by A. E. Lewis and C. L. DeTilbon, and will be known as 
the Spokane River telephone line. It connects with the Farm & 
City Telephone system at Miles. 


READING, PA.—It is said that the Philadelphia & Reading 
Railway in the near future intends extending its telephone sys- 
tem so that it will be possible to reach every station on its system. 
The company now has a trunk line running between Philadelphia 
and Pottsville taking in Reading and the principal stations. The 
system has worked so satisfactorily that there is talk of running 
additional lines so as to include all of the telegraph offices. 


COLFAX, WASH.—The Dry Creek Telephone Company, com- 
posed of thirty-six business men of Colfax, Wash., south of Spokane. 
will make application to the board of commissioners in a short 
time for a franchise to operate telephone lines along certain 
highways, connecting with the Pacific States telephone lines. The 
company was formed three years ago. The Pacific States Company 
rented receivers to the members of the lines with privilege of con- 
necting with the central switchboard. The three lines, which touch 
Glenwood and Thornton upon the north, cover 150 miles and tap 
a thickly settled district. 


SENECA FALLS, N. Y.—An investigation instituted by at- 
torneys representing the Empire State Telephone and Telegraph 
Company in the matter of the request of the village board of 
trustees that six free telephones be furnished the village depart- 
ments has brought out the fact that during all the years the com- 
pany has been doing business in this village it has operated without 
a franchise. At a meeting of the village board of trustees held 
July 23, 1880, the board instructed the village attorney to draw a 
franchise, but this was never done. The company will now seek 
to have the matter adjusted. 


BOSTON, MASS.—According to statistics recently compiled, no 
section of the country showed more remarkable telephone growth 
in 1906 than New England. An increase of 24.2 per cent was made 
by the New England Telephone and Telegraph Company’s system. 
which covers Massachusetts, Maine, New Hampshire and Vermont; 
so that at the beginning of the year the subscribers connected 
had reached the total of 253,268. In the western division of the 
New England system, which includes North Adams, the number of 
subscribers on January 1, 1907, was 24.692. This represented a 
gain of 5,310 subscribers throughout the division for 1906. 
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PERSONAL MENTION. 


MR. ARTHUR JONES, president of the Arthur Jones Company, 
Chicago, Hl, has been in several eastern cities during the past 
ten days. 


MR. WILLIAM H. MARINAN, formerly assistant superintendent 
of the railroad department of the Elmira (N. Y.) Water, Light and 
Railroad Company, and who resigned last spring to become general 
manager of the street car system connecting Fredonia, Brocton 
and Dunkirk, has severed his connection with this company. Mr. 
Marinan will engage in the iron business: 


MR. FINDLAY S. DOUGLAS has been appointed manager of the 
motor and generator sales of the New York office of the Sprague 
Electric Company. Mr. Douglas has been connected with the sales 
department of the Sprague Electric Company for a number of years. 
Aside from his extensive acquaintance in the electrical field, he 
has also an international reputation as an amateur golfer, having 
held the title of amateur champion of the United States. 


MR. H. J. CLARK, of Fort Dodge, Iowa, has been appointed 
general superintendent of the Citizens’ Railway and Light Com- 
pany, Muscatine, Iowa, succeeding Frederick Potvin, who goes to 
the main office of the company at Grand Rapids, Mich. Mr. Clark 
for some time past. Mr. Mershon does not contemplate visiting 
Fort Dodge (lowa) Light and Power Company, and previously was 
connected with the Metropolitan system, New York city. 


MR. RALPH D. MERSHON sailed Saturday, February 16, for 
London, England, to take up there matters relative to the Victoria 
Falls power scheme, in connection with which he has been retained 
for some time past. Mr. Mershon does not contemplate visiting 
South Africa at this time in connection with this work. His pres- 
ent trip will not extend beyond London, Paris and Berlin, and his 
absence from this country will be limited to about thirty days. 


MR. T. R. GENTRY has been appointed manager of the Tusca- 
loosa (Ala.) exchange of the Southern Bell Telephone Company. 
Mr. Gentry is the son of W. T. Gentry, general manager of the 
company. He entered the auditing department at Atlanta, Ga., 
three years ago, and was soon appointed manager of the exchange 
at Asheville, N. C. Last December he was made assistant manager 
to L. C. Oliver, who has charge of the Charleston (S. C.) territory. 


MR. CLYDE M. GRAVES has been appointed general manager 
of the Coeur d'Alene & Spokane Railway, rice R. F. Blackwell, 
resigned. Mr. Blackwell's resignation will not take effect until some 
time in March, when Mr. Graves will assume the management. Mr. 
Blackwell was one of the original incorporators and builders of the 
Coeur d'Alene line, and has been its general manager since its in- 
ception three years ago. He leaves the road to devote his entire 
time to his lumber interests. Mr. Graves will continue in his pres- 
ent position as general manager of the Spokane Traction Company 
after assuming the management of the Coeur d'Alene division next 
month. 


MR. S. W. CHILDS has been placed in charge of construction on 
the Tri-City work which is being undertaken by J. G. White & 
Company at Rock Island, IN. Mr. Childs has completed the work 
of electrifying the Fort Dodge, Des Moines & Southern Railroad, 
and has been located at Boone, Iowa, for the past nine months. 
Under his direction a power-house and substations have been con- 
structed at Frazer, lowa, and forty miles of overhead line and track 
have been built. The gas and electric lighting plants and street 
railways at Moline, Rock Island and Davenport, are being recon- 
structed at a cost of $2,225,000, and the entire work has been placed 
in charge of Mr. Childs. 


ELECTRICAL SECURITIES. 


There was a continuation of the recovery in prices during the 
week, and many gains were made, some of these being of good pro- 
portions. Dealings, however, were mainly of a professional char- 
acter. General sentiment is confident, but the lack of interest on 
the part of the buying public had Jed to an attitude of caution and 
conservatism so far as the hopes for an immediate bull campaign 
are concerned. Some authorities hold that what is needed is a 
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significant development which will give the market the necessary 
impetus for a decisive movement one way or the other. The money 
market exhibited a firmer tone with smaller offerings of time funds. 
Call rates, however, were not above those of the previous week. 
There has been some falling off in the iron and steel demand, and 
railroad earnings have not made a particularly good showing. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 16. 


New York: Closing. 
Allis-Chalmergs common.............0000cee8 141. 
Allis-Chalmers preferred.................... 37 
Brooklyn Rapid Transit..................... 75 
Consolidated Gas... ... cc ee ee ees 138 
General PlCCUlCG 52 cad see ees eek ore Bs am 159%, 
Interborough-Metropolitan common.......... 34°; 
Interborough-Metropolitan preferred......... 7115 
Kings County Electric... .......0..0......0 en 140 
Mackay Companies (Postal Telegraph and 

Cables) common..............0.00 0000. Ti 
Mackay Companies (Postal Telegraph and 

Cables) preferreds. 234.6444 286028 «a4 sses TOM, 
Manhattan Elevated. .......0. 0.0.0... cee eee 1433. 
Metropolitan Street Railway................ 104 
New York & New Jersey Telephone.......... 1141; 
Western Dnlonies 62.4060 608 seas eben eA ea 824, 
Westinghouse Manufacturing Company...... 150 


The annual meeting of the New York & New Jersey Telephone 
Company will be held February 23 at 12 o'clock at 81 Willoughby 
street, Brooklyn, N. Y. 

The Kings County Electrice Light and Power Company has 
declared the regular quarterly dividend of 2 per cent, payable 
March 1. Books closed February 19 and will reopen March 1. The 
annual report of the Kings County Electric Light and Power Com- 
pany for the year ending December 31 shows receipts of $580,576. 
against $437.872 for the previous year. Other income brought the 
total up to $629,026, an increase over 1905 of $144.396. The pay- 
ment of $592,000 in dividends, against $400,000 disbursed for this 
purpose in 1905, left a surplus for the year of $37,026, against the 
previous year's surplus of $74,630. The total surplus on December 
31 was $1.159.350. 

The Interborough Rapid Transit Company reports for the De- 
cember quarter as follows: gross earnings, $5,815,232; operating 
expenses, $2,365,166, leaving net earnings of $3,450,666. Other in- 
come brought the total to $3,644,722. The fixed charges amounted 
to $2,472,806, leaving a surplus for the quarter of $1,171,816. 

At the annual meeting of the Mackay Companies the board of 
trustees was increased from five to seven. The retiring five were 
reelected as follows: Clarence H. Mackay, William W. Cook, George 
G. Ward, Dumont Clarke, Edward C. Platt. The two additional 
trustees are Pliny Fisk and R. A. Smith. Mr. Fisk is the head 
of the banking house of Harvey Fisk & Son. Mr. Smith is a mem- 
ber of the banking house of Osler & Hammond, of Toronto, Canada. 
Mr. Smith represents the Canadian interests in the company. 


Boston: Closing. 
American Telephone and Telegraph......... 128 
Edison Electric Tluminating................ 225 
Massachusetts EBlectriew. oo 0... ee ee ee (iS 
New England Telephone...............0000% 12? 
Western Telephone and Telegraph preferred. T7 

Philadelphia: Closing. 
Electric Company of America............... 101% 
Electric Storage Battery common........... 63 
Electric Storage Battery preferred.......... 63 
Philadelphia Electric. ...... 0.0.2... 0.00 RI., 
Philadelphia Rapid Transit................. 21h 
United Gas Improvement...............000- O40, 

Chicago: Closing. 
Chicago Telepnenes.442446o.054634 Sees 116 
Chicago Edison Light ............ 20. eee ee 141 
Metropolitan Elevated preferred............. 70 
National Carbon common.............++08-% 81 
National Carbon preferred.......... AE 116 
Union Traction common.............2020008 — 
Union Traction preferred. .........0..6 508 —- 
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ELECTRIC RAILWAYS. 

BOSTON, MASS.—The railroad commissioners have authorized 
the Lowell & Fitchburg Street Railway Company to issue $75,000 
five per cent twenty-year bonds to take up floating debt incurred 
by additions to its property. 


. BOSTON, MASS.—The railroad commissioners have authorized 

the Lexington & Boston Street Railway Company, controlled by the 
Boston Suburban Electric Companies, to act as a common carrier 
of freight and baggage in the town of Concord, Mass. 


DANSVILLE, N. Y.—A company has been organized in New 
York city to build a new electric road between Dansville and 
Hornell, and incorporation papers have been filed at Albany. Ten 
per cent of the capital stock of $100,000 has been paid in. The 
persons financially interested are all New Yorkers. 


JAMESTOWN, N. Y.—President A. N. Broadhead, of the James- 
town Street Railway and Chautauqua Traction Company, is said 
to be interested in a proposed new trolley line to connect James- 
town and Dunkirk. It is understood that the new line will touch 
Gerry, Sinclairville, Stockton, Lily Dale and Fredonia. 


DURANGO, COL.—The Durango & Pine River Railroad Company 
has been incorporated by eastern capitalists for the purpose of 
building an electric railway from Durango thirty miles to the rich 
farming regions on the Florida and Pine rivers. The new com- 
pany is capitalized for $400,000, and all the stock, it is stated, 
has already been taken up. Electric power to operate the proposed 
road will be generated from the water of the Pine river. 


MARION, IND.—The Grant, Miami, Cass & Western Interurban 
Company is the name of a new interurban which will be constructed 
on an air line between Marion and Logansport. The road will be 
forty miles in length and will touch twelve towns, including Marion, 
Sweetser, Mier, Converse, Bunker Hill, Amboy and Logansport. 
The names of the stockholders are not made public at this time. 
All of the right of way has been purchased and the road has been 
financed. 


LOUISVILLE, KY.—Having obtained from the Louisville Rail- 
way Company its promise to extend its tracks to Orel, the incor. 
porators of the Kentucky Traction Company, who are Charles G. 
Dehler, F. Joseph Herrman, H. S. McNutt, Frank Senn, J. Acker- 
man, John F. Kellner and William Weller, have turned over their 
franchise to the railway company. The incorporators of the Ken- 
tucky Traction Company own summer homes and farms in the 
vicinity of Oref. 


COLORADO SPRINGS, COL.—The promoters of the proposed 
electric line between Colorado Springs and Denver and its probable 
extension to Pueblo, Cripple Creek, Canon City, Greeley and other 
towns have drafted an ordinance asking for a franchise. The 
ordinance provides that work shall be started within a year and 
that the road shall be completed within two years after beginning 
work. E. R. Stark, of Colorado Springs, is back of the project. 
Denver and St. Louis capitalists are interested. 


NAPA, CAL.—Articles of incorporation of the Napa & Vaca 
Valley Railway Company have been filed with the county clerk, 
showing the proposed route of the new road from Vallejo to Vaca- 
ville. From Vallejo the line will run to Napa Junction, thence to 
Soscol, six miles below this city, where it will turn to the east and 
passing through Cordell will go on to Vacaville. D. A. Dunlap, 
E. H. Winship and H. M. Meacham are behind the project and have 
already subscribed $30,000. The capital stock is given as $500,000. 


CANON CITY, COL.—The city council has awarded a franchise 
to Frank D. Heath and associates, granting rights of way for con- 
structing and operating an electric street railway in Canon City 
to the top of the Royal Gorge, and to the City park, recently set 
aside by act of Congress for the benefit of Canon City. About twelve 
miles of road will be constructed to the Royal Gorge park and ten 
miles within the city. The enterprise will entail an outlay of ap- 
proximately $400,000. The franchise runs for twenty-five years and 
calls for the completion of the road by January 1, 1908. 


SPRINGFIELD, OHIO—It is announced that the work of con- 
structing the traction .line from this city to Cincinnati by way of 
Wilmington, Clarksburg and Norwood will be commenced as soon 
as the weather permits. Practically all of the right of way has been 
secured. The Springfield, Wilmington & Cincinnati Traction Com- 
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pany, which will operate the line, has sold $4,000,000 worth of bonds 
to English capitalists, and the material has been purchased. The 
road will be seventy-two miles in length, and cars will make the 
trip in two hours. A branch will be built from the main line at 
Cedarville to Xenia. 


WHEELING, W. VA.—At a meeting of the directors of the 
Dillonvale & Ohio River Traction Company it was decided to con- 
struct a road from Rayland to Dillonvale. The new line will be 
six and a half miles in length, and the work of construction will 
be done by T. J. Stringer. The road will connect Dillonvale with 
the river front at Rayland, where the new line will connect with the 
Wheeling Traction Company’s new line just completed to Rayland. 
The directors organized as follows: president, T. J. Stringer, of 
Rayland; vice-president, J. T. Hodgens, of Rayland; secretary 
and attorney, W. B. Francis, of Martins Ferry; treasurer, Louis 
Lipphardt, of Martins Ferry. 


GRAND RAPIDS, MICH.—The Grand Rapids Street Railway 
Company at its annual meeting reelected the old officers and the 
same directors, with the substitution of Jacob Kleinhans for Anton 
Hodenpyl, whose other business interests prevented his serving 
again. The officers are: president, C. M. Clark, Philadelphia; vice 
president, Lester J. Rindge, general manager, secretary and treas- 
urer, Benjamin S. Hanchett; assistant secretary, C. Ford Stevens. 
Philadelphia. The directors are: C. M. Clark, Philadelphia; Lester 
J. Rim®ige, Jacob Kleinhans, William H. Anderson, John A. Covode. 
Thomas F. Carroll, William Judson, Benjamin S. Hanchett and J. 
Boyd Pantlind, all of Grand Rapids. 


NEW MANUFACTURING COMPANIES. 


TRUMANSBURG, N. Y.—The Electric Fittings Company has 
been incorporated at Albany with a capital of $125,000. 


AUGUSTA, ME.—The Offenheimer Electric Company, has been 
organized at Augusta for the purpose of manufacturing electrical 
apparatus, with $500,000 capital stock, of which nothing is paid 
in. The president and treasurer is J. Berry, of Augusta. 


‘CINCINNATI, OHIO—F. S. Davis and H. P. Brown, of Ludlow. 
Ky., and F. A. Hilckmann, of Cincinnati, have organized the Auto- 
matic Electrical Brake Control Company. The capital stock is 
fixed at $20,000, and the principal place of business is Ludlow. 


DATES AHEAD. 


` Underwriters’ National Electric Association. 
Electrical Committee, New York city, March 27-28. 


Ohio Independent Telephone Association. 
Columbus, Ohio, March 28. 


Iowa Electrical Association and Iowa Street and Interurban Rail. 
way Association. Clinton, Iowa, April 18, 19 and 20. 


Southwestern Gas, Electric and Street Railway Association. 
Antonio, Texas, April 18-21. 


Jamestown Tercentennial Exposition. 
November 30. 


Railway Telegraph Superintendents’ Association. 
ing, Atlantic City, N. J., June 19-20. 


Annual meeting 


Annual convention, 


San 
Norfolk, Va., Aprfl 26 to 


Annual meet- 


OBITUARY NOTE. 


MR. JAMES BLAKE CAHOON died at his home in New 
Rochelle, N. Y., on Sunday, February 17, aged fifty years. Mr. 
Cahoon was very well known throughout the electrical field. He 
was born in Linden, Vt., and was graduated from the United States 
Naval Academy at Annapolis in 1879, and from the United States 
Torpedo School at Newport, R. I., in 1885, taking there the post- 
graduate course in electricity. In 1889 he became manager of the 
“expert” department of the Jhaqmson-Houston Company, Lynn. 
Mass., and in 1895 was made general manager of the electrie light. 
gas, water and street railway companies of Elmira, N. Y., remaining 
in this position until 1899. Since that time he practiced in New 
York city as a consulting engineer. Mr. Cahoon designed and built 
the new electric light station at Syracuse, N. Y., and was at one 
time vice-president of the Oneida (N. Y.) Light and Power Com- 
pany. During the Spanish-American War he served as a volunteer, 
and was given honorable mention for excellent service. Mr. 
Cahoon was president of the National Electric Light Association, 


_ 1900-1901. He is survived by a widow and two children. 
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INDUSTRIAL ITEMS. 

THE ALBERT & J. M. ANDERSON MANUFACTURING COM- 
PANY, Boston, Mass., has ready for distribution a handsome cata- 
logue devoted to an illustrated description of the Anderson electric 
time switch. This catalogue will be sent to any one interested upon 
request, 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicago, 
Ill., is distributing some attractive literature devoted to its brushes 
and washers for car-cleaning and street railway service. The com- 
pany will be pleased to send descriptive matter and price lists upon 
application. 


THE AJAX LINE MATERIAL COMPANY, Chicago, Ill., in cata- 
logue No. 1, describes and illustrates its line of electric light special- 
ties. Among: the more important are “Ajax” pole tops, mast arms, 
high-voltage insulators, arc hoods, pole fixtures, rainproof rope and 
swivel pulleys. This catalogue will be sent to any one interested 
upon request. 


WENDELL & MacDUFFIE, 26 Cortlandt street, New York city, 
has published catalogue No. 16, devoted to its reenforced asbestos 
corrugated sheathing and fireproof building material. A discount 
sheet has also been published, and a folder in two colors devoted 
to “Century” asbestos shingles. Any of this literature may be se- 
cured from the company upon request. 


THE NORTHERN ELECTRIC AND MACHINE COMPANY, 22 
Brooklyn avenue, Brooklyn, N. Y., announces that it now has a com- 
plete line of creosoted pole line materials, embracing creosoted 
poles, cross-arms, pins, brackets and pole steps, having completed 
its line by taking the creosoted pin and bracket output of the M. P. 
Osborn & Sons Company, of Camden, N. Y. 


CHARLES E. DUSTIN & COMPANY, 11 Broadway, New York 
city, has published a new catalogue of electrical and steam machinery 
for central stations, street railways and isolated plants. The com- 
pany deals in electrical, steam and miscellaneous machinery of every 
description, and carries a large stock of electric generators, steam 
engines, boilers, pumps, etc. It has ample storage facilities and 
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is prepared at all times to purchase complete plants and machine 
equipments. 


THE H. O. S. ENGINEERING COMPANY, Newark, N. J., has 
increased its shop facilities by taking a place at 216-226 High 
street, in addition to its old factory at 16-22 Boyden place. The 
additional shop doubles its space, and it will be in a position to exe- 
cute orders more promptly than before. The company has also 
added to its line of switchboards and panelboards a line of enclosed 
and flame arc lamps. In this line it has been very successful. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan. 
N. Y., has let a contract to the Berlin Construction Company, Berlin, 
Ct., for building an extension to the Economizer company’s fan shop. 
This company has recently experienced a very heavy demand for 
fans, and this addition will enable it to more than double its present 
output. A shop has also been put up exclusively for manufacturing 
the new patent Green steam and hot water heating coil. The press- 
ure of business in these lines, and also in the manufacture of fuel 
economizers, has compelled the Green Fuel Economizer Company to 
acquire for building purposes several acres of land adjacent to its 
present property. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has opened a new branch office at 214 Main street, 
Buffalo, N. Y. This branch consists of a large retail office and ware- 
rooms, and will be under the management of George A. Schmidt, 
who for a number of years was connected with the Manville Cover- 
ing Company, Milwaukee, which company is now a part of the 
H. W. Johns-Manville Company. Mr. Schmidt is well known 
throughout the Buffalo section, having, until recently, been in 
charge of a special department of the W. A. Case & Sons Manufac- 
turing Company, Buffalo, which company until recently, was the 
Buffalo agent for the H. W. Johns-Manville Company. B. F. Boscoe 
has been appointed assistant manager of this branch, and will 
make his headquarters in Rochester. Harry V. Patton, formerly 
manager for a local asbestos house, will also be associated with the 
new Buffalo branch. 


Record of Electrical Patents. 


Week of February 12. 


843,621. ELECTRIC TIMING DEVICBD. Hervey H. McIntire, South 
Bend, Ind. An adjustable programme clock. 


843,703. RAILWAY SIGNAL SYSTEM. Alfred L. Ruthven, 
Topeka, Kan. A danger-signal system operated by overlapping 
contact conductors. 


843,730. LOCKING DEVICE FOR DOORS AND WINDOWS. Josef 
Wittmann, Munich, Germany. A spring catch on the bolt is 
withdrawn by an electromagnet. | 


843,731. ARRANGEMENT FOR REGULATION OF SPEED OF 
COMPENSATED SINGLE-PHASE MOTORS. Engelbert Arnold, 
Karlsruhe, Germany, and Jens Lassen la Cour, Edinburgh, 
Scotland. An induction regulator for starting and speed-regu- 
lating is combined with a single-phase compensated motor. 


843,733. ELECTRIC REGULATOR. Augustus C. Carey, Boston, 
Mass. A variable resistance consisting of a mass of loose 
electrically conductive particles. 


843,735. STARTING RHEOSTAT. Lewis S. Chapman, Schenec- 
tady, N. Y., assignor to General Electric Company. Means are 
provided for setting free the no-voltage release. 


843,739. ELECTRIC INSULATOR. Frederick A. Feigert, Shelby- 
ville, Ind. An outer casing is added having an upper retaining 
flange and a lower water drip. 

843,746. SELECTIVE TRANSMITTING SYSTEM. John L. Hall, 
Schenectady, N. Y., assignor to General Electric Company. A 
combination for a plurality of wires and polarized relays. 


843,747. METHOD OF PRODUCING LAMINA® FOR TRANS- 
FORMER CORES. Walter A. Hall, Lynn, Mass., assignor to 
General Electric Company. A method of stamping U-shaped 
lamine. 

843,749. BRAKE-CONTROL SYSTEM. Laurence A. Hawkins, 
Schenectady, N. Y., assignor to General Electric Company. An 
electrical system for the simultaneous control of independent 
air-brake equipments. 

843,753. STARTING DEVICE FOR ELECTRIC MOTORS. Arthur 
C. King, Madison, Wis., assignor to Northern Electrical Manu- 
facturing Company. An electromagnet prevents too rapid 
movement of the controller arm. 


843,761. TROLLEY RETRIEVER. Francis M. Miller, Arcadia, Ind. 
A continuously driven retriever. 


843,763. CONNECTOR OR TERMINAL FOR ELECTRICAL CON- 
ductors. James McLaughlin, New York, N. Y., assignor to 
General Electric Company. A wedge-contact for rail-bonds or 
the like. 


843,774. ALTERNATING-CURRENT DYNAMO-ELECTRIC MA- 
CHINE. Charles P. Steinmetz, Schenectady, N. Y., assignor to 
General Electric Company. There are two members rotated at 
different speeds, one supplying a low-frequency exciting current 
to the other. 


843,774 —ALTERNATING-CURRENT DyNAMO-ELECTRIC MACHINE. 


843,775. ELECTRIC HEATER. Samuel W. Taliaferro, San Fran- 
cisco, Cal. The heating is controlled by a thermostatic bar. 


843,776. ELECTRIC FURNACE. Edward R. Taylor, Penn Yan, 
N. Y. Portions of the charge may be passed through a sur- 
rounding body to the reaction zone. 

843.777. METALLURGICAL PROCESS. Edward R. Taylor, Penn 
Yan, N. Y. The charge is fed downwardly while a suitable 
portion passes inwardly to a central reaction zone. 
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843,788. ELECTRIC LOCOMOTIVE. Asa F. Batchelder, Schenec- 
tady. N. Y., assignor to General Electric Company. Bearing 
members, attached to the frame, support the motor armatures 
which are geared to the driving axle. ‘ 


843.814. MEANS FOR CONTROLLING VALVES OR OTHE 
MOVABLE DEVICES FROM A DISTANT STATION. Edward 
M. Hewlett, Schenectady, N. Y., assignor to General Electric 
Company. The operating motor is controlled by a polarized 
relay. 


843,836. ATTACHMENT FOR MOTOR ARMATURES. Joseph W. 
McManiman, Washington, N. J. The driving gear is loose on 
the armature shaft, but may be attached to it by a clutch- 
collar. 


843,844. THIRD-RAIL INSULATOR. Robert N. Redmayne, New- 
castle-upon-Tyne, England. The insulator has longitudinal 
grooves on the top and drip edges at the sides. 


843,852. FUSE OR ELECTRIC CUT-OUT. Charles A. Steller, Jr., 
Jersey City, N. J. An enclosed fuse. 


843.871. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A method of connecting testing circuits to 
the trunk. 

843.890. CONNECTION FOR ACOUSTICONS. Howell W. Haff, 
Babylon, N. Y., assignor to Kelley M. Turner, New York, N. Y. 
A multiple binding-post. 

843,891. TELEPHONE RECEIVER. Howell W. Haff, New York, 
N. Y., assignor to Kelley M. Turner, New York, N. Y. A hand- 
operated switch is provided. 


843,788.—ELEecTrRic LcocoMOTIVE. 
$43,900. ELECTRIC LIGHT BULB. Frank E. Lerberg, Newark, 


N. J. The bulb is sealed by a hollow glass stem into which 
an attaching pin is inserted. 


843,901. ELECTRIC SWITCH. Herman J. S. Lewis, New York, 
N. Y., assignor to John H. Dale, New York, N. Y. A multiple 
contact-switch. 

843,902. MULTIPLE ELECTRIC SWITCH. Herman J. S. Lewis, 


New York, N. Y., assignor to John H. Dale, New York, N. Y. 
The switch levers are operated by a cam. 


843.919. ELECTROMAGNET. John E. Washburn, Egmont, Fla. 
The core is composed of a series of imperforated discs. 


843.930. NON-ARCING MUFFLED FUSE. Frank B. Cook, Chicago, 
Ill. The fuse is surrounded by asbestos packing. 

843,940. ANTISEPTIC GUARD FOR TELEPHONE TRANSMIT- 
TERS. Gerhardt E. Grimm, Camden, N. J. A clip of antiseptic 
paper. 

843,998. TELEPHONE HOOK-SWITCH. Charles C. Cadden, Cleve- 
land, Ohio. A method of construction. 

844,009. ELECTRIC SYMPATHETIC OR SECONDARY CLOCK 


FOR INDUCTION CURRENTS. Martin Fischer, Ziirich, Switzer- 
land, assignor to Actiengesellschaft, “Magneta,” Zürich, Switzer- 
land. The clock is controlled by an electromagnet. 


844,010. CLOCK CONTROLLED BY REVERSALS OF ELEC- 
TRIC CURRENT. Martin Fischer, Ziirich, Switzerland. An 
escapement driven by a polarized magnet armature. 

844,034. COIN-COLLECTOR FOR TELEPHONE LINES. Frank R. 
McBerty, Evanston, Ill., assignor to Western Electric Company, 
Chicago, Ill. The disposal of the coin is controlled by a magnet. 

844,044. ATTACHMENT PLUG. Johann G. Peterson, Bridgeport, 
Ct., assignor to the Perkins Electric Switch Manufacturing Com- 
pany, Bridgeport, Ct. The insulating body contains a metallic 
socket cut away on one side. 


$44,045. ELECTRIC SWITCH. James C. Pinkerton, Philadelphia. 
Pa. A switch operated by fluid pressure. 
844.074. CHRONOMETRIC CULINARY SYSTEM. Robert 8S. 


Woodward, Jr., Washington, D. C. A number of adjustable time 
alarms are provided. 
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James T. Arm- 
A capillary volt- 


844080. ELECTROCAPILLARY APPARATUS. 
strong and Axel Orling, London, England. 
meter. 


844,086. TELEGRAPHIC PICTURE-TRANSMITTING MECHAN- 
ISM. Edouard Belin and Marcel Belin. A number of selenium 
elements are switched successively into a local circuit. 


844,087. ILLUMINATED SIGN. Elmer E. Bellamy, Cleveland, 
Ohio. An enclosed sign. 
844,090. AUTOMATIC END-CELL SWITCH. Joseph Bijur, New 


York, N. Y., assignor to the General Storage Battery Company. 
The end-cell switch is operated by fluid pressure. 
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843,919.—ELECTROMAGNET. 


844,126. SOCKET-SEAL FOR ELECTRIC LAMPS, ETC. Llewellyn 
T. Hatfield, Sacramento, Cal. A seal to prevent opening an in- 
candescent lamp socket. 


844,139. INSULATING MATERIAL AND METHOD OF MANU- 
FACTURING SAME. George Kelly, Hinsdale, Ill. Paper, con- 
taining printers’ ink, is impregnated with a vulcanizing binder. 


844,140. INSULATING MATERIAL AND METHOD OF MANCU- 
FACTURING SAME. George Kelly, Hinsdale, Ill. Insulating 
material formed from disintegrated paper containing printers’ 
ink. 


844,200. CABLE HANGER. Benjamin H. Skinner, Canton, Ohio. 
A metallic strip hanger which passes twice around the cable. 


844 208. INSULATOR FOR LEADING-IN CABLES, ETC. Louis 
Steinberger, New York, N. Y. A series of corrugated, truncated 
cones of insulating material, pierced by an insulating tube. 


844,213. ILLUMINANT FOR INCANDESCENT ELECTRIC 
LAMPS. Orlando M. Thowless, Newark, N. J. The glower ma- 
terial is structurally solid, non-porous and vitrified, and is a 
non-conductor of ordinary temperatures. 


844,240. INDUCTION COIL. Clinton L. Bopp, Hawkeye, Iowa, as- 
signor of one-fourth to John Beal, Whittier, Cal. Two sources 
of current are provided, one for operating the vibrator and one 
for generating the high-tension discharges. 


844, 208.—INSULATOR FOR LEADING-IN CABLES. 


844,257. HARMONIC SIGNALING FOR POLYSTATION TELE- 
PHONE LINES. William W. Dean, Elyria, Ohio; assignor to 
the Dean Electric Company, Elyria, Ohio. The signal-receiv- 
ing devices are tuned to given frequencies, the running current 
being regulated to prevent interference. 


844,278. TELEGRAPH KEY. John J. Ghegan, Newark, N. J. The 
wire connectors are imbedded in a base of plastic insulating 
material. 


844,299. ATTACHMENT FOR TELEPHONE RECEIVERS. James 
R. Challen, Collegeville, Pa. The receiver cap is provided with 
an elastic dome-shaped cap. 


844,300. PROCESS OF NEUTRALIZING STATIC ELECTRICITY. 
William H. Chapman, Portland, Me., assignor to Chapman Elec- 
tric Neutralizer Company. Portland,» Me. Air, oppositely 
charged, is blown against the charged material. 
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WHERE CAUTION IS NEEDED. 

A feature of the electric traction motor which has made 
possible a large increase in the carrying capacity of street rail- 
ways is the high rate of acceleration obtainable. The only limit 
here is the cost of the equipment and the comfort of the pas- 
This factor 
alone not only shortens considerably the running time of trains 


sengers. The latter is generally the ruling one. 
when the maximum speed is fixed, but makes it possible to give 
a more frequent service, and thus to carry many more pas- 
sengers. The results of actual practice prove this most con- 
clusively. 

But, in the endeavor to improve the service, it must not be 
forgotten that this high rate of acceleration may introduce a 
danger. When the engineer of a steam locomotive, after years 
of service, is transferred to an electric train, it is probable that 
it takes him some time to learn the characteristics of his new 
motor. He may not realize that, after throwing on the power, 
it takes but a short time for the electric train to come up to full 
speed. He has none of the old familiar sounds to guide him. 
The thumping and jerking of the piston rods and side bars is 
absent, and the only way of judging speed is by actual movement. 
This is not easy to do until one has had long practice, and for 
an engineer taken from a steam locomotive it must be particularly 
difficult. It seems probable that to this may be attributed some 
of the accidents to electric trains which have occurred. For ex- 
ample, in rounding a curve it is gencrally necessary to apply 
power to overcome the increased resistance to the train, and in 
approaching the curve at a low speed the motorman might, un- 
thinkingly, throw on power, not realizing that a considerable 
increase in the speed of his train would take place before the 
curve was reached and the increased resistance encouniered. 

It is not impossible, moreover, that in running at high speeds 
with electrically hauled trains, that the motorman may misjudge 
his speed because of the smoothness of running and the absence 
of jerks. He may really be going at a much higher speed than 
he realizes. To prevent accidents from this cause it might be 
well to add to the equipment of an electric locomotive a speed 
indicator. This could be done without much expense, and the 
motorman would no longer be left to judge from his past experi- 
ence, which might, indeed, be misleading. 

There is another feature of the electric motor which should 
be impressed upon the men in charge of trains—that is, the lower 
the speed the greater the power which can be delivered to the 
motors, and therefore the greater the effort which they can 
develop. There is no limit here corresponding to the boiler 
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pressure in the steam locomotive, except, of course, the auto- 
matic switch at the power station and the equipment of the 
power station itself. A motor, when stalled, exerts a greater 
turning effort than it does at any other time—in fact, it is this 
feature that enables it to accelerate the train so rapidly. 


DIRECTED WIRELESS TELEGRAPHY. 

One of the methods of directing the electric waves used in 
wireless telegraphy is that described by William Marconi. In 
this the sending antenna is stretched in a more or less horizontal 
position above the ground. The effect appears to be to send 
out more intense waves in the plane containing the antenna than 
in planes at angles to it. Mr. Marconi’s experiments seem to 
show that the waves sent out in the direction in which the 
antenna pointed were not as intense as those in the opposite 
direction. An explanation of this action of this form of 
antenna was given a short time ago by Dr. J. A. Fleming, and 
was commented upon in the ELECTRICAL Review for January 
19. This explanation did not seem entirely satisfactory, because, 
by extending the argument, it apparently could be proved 
that a single vertical wire would radiate uniformly in all direc- 
tions. The error here is in confusing the centre of the oscillat- 
ing system with the centre of a vertical wire, and when allowance 
is made for this the ununiform field apparently produced by the 
single vertical wire becomes uniform. However, the argument 
is just as faulty in explaining the behavior of the horizontal 
antenna. The fact, however, that this arrangement does set 
up a non-uniform radiation seems to be beyond question. 

In a recent issue of the Physikalische Zeitschrift an inter- 
esting account of a similar investigation is given by K. E. F. 
Schmidt. Mr. Schmidt found that an: appreciable’ directive 
action was obtainable by adding a horizontal section to the 
vertical antenna, but his form of antenna differs somewhat from 
that used by Marconi. The former used a horizontal wire 
attached to the oscillator by means of a short vertical wire. 
Mr. Schmidt, on the other hand, places his oscillator between 
the vertical and the horizontal members of his antenna. This 
arrangement apparently has the effect of sending the most in- 
tense waves in the direction in which the horizontal member 
points, and the difference in the intensity of the radiations in 
these two directions is considerably greater than that obtained 
by his predecessor. . 

The scale upon which the experiments were conducted will 
be indicated by a few figures. The horizontal wire varied in 
length from eighteen to twenty-four metres. It was connected 
to a vertical wire somewhat greater in length, placed sometimes 
in a vertical position and sometimes inclined at an angle of 
seventy degrees to the horizontal. The receiving wire was about 
ten metres in length, was vertical, and was placed about 150 
metres distant. In some cases the intensities of the radiations 
set up in the direction in which the horizontal wire pointed 
were almost twice as great as those sent in the opposite direction. 

So far as the form of the antenna alone is concerned, it does 
not appear why there should be such opposite effects as com- 
pared with Marconi’s experiments, but it is probable that the 
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method of connecting the oscillator has considerably more to 
do with it. 
antenna were connected in series, so that the oscillations passed 
from one to the other. In Mr. Schmidt’s experiments these 
members were in parallel, so that the oscillations in the portions 
of the antenna should be more nearly in phase. Such a differ- 
ence in phase would easily account for the difference in the 
results. It -would also be in accordance with the explanation 
offered by the reference given above—that is to say, that the 
two portions of the antenna act with the earth as two oscillating 
systems somewhat out of phase, and therefore the waves set 


In Marconi’s experiments the two portions of the 


up by the two cause interference. The relative phases of the 
two oscillations will, of course, determine the directions in which 
reénforcement and interference take place. A complete in- 
vestigation of the effect of varying the proportions of the two 


members of the antenna would throw much light on the subject. 
THE ELECTRIC MOTOR IN THE OFFICE. 

One of the most remarkable things about the small electric 

motor is the facility. with which it may be applied to every 


variety of machine driving. In the majority of'cases the motor 
is the least conspicuous part of the combination, even in applica- 
tions to very small machines. The field of usefulness of the 
small motor is constantly broadening, and many lines of work 
where tedious hand labor was the rule have been improved and 
cheapened in operating cost by the motor designer. Many of these 
motors can be connected to an ordinary lamp socket and are 
Their 
design and construction bear evidence of the same careful 


quite as reliable in operation as much larger machines. 


planning with respect to the conditions to be met and the same 
use of organized shop methods in shaping the material which 
have been largely responsible for the success of high-powered 
motors. _ , 

A recent field of small motor application may be found in 
the modern business office. A large number of special labor- 
saving appliances have been developed within the last few years 
with particular regard to lessening the routine burdens of office 
work. Along with improved filing and card systems have come 
machines for addressing and folding letters, for duplicating and 
copying all sorts of typewritten, printed and written matter, 
and for binding, stitching, numbering, perforating, punching 
and creasing papers en bloc. A large number of these machines 
were shown in operation by small motors at the recent Office 
Appliance Exhibitions in New York and Boston. 

In general, the amount of power required to run one of these 
special machines is so small that the cost of operation is almost 
nominal. The great advantage of the motor drive arises from 
the steady production which is almost impossible with hand 
operation on account of the fatigue attending the use of the 
crank for an hour or two. It is not, as a rule, contended by the 
makers of this light office machinery that a larger volume of 
work can be turned out in a short time on account of the motor 
drive, but it generally works out that where the volume of 
correspondence, or other matter to be handled, is large, the 
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continuous operation of the mofor produces a greater output 
than would be the case with hand working. The attention of the 
office employé is not in any way distracted by the necessity of 
keeping the machine in motion if a small motor be attached. 

An automatic paper-folding machine operated by a one- 
twentieth horse-power, 110-volt motor will do the work of eight 
persons folding by hand, and it is especially adapted to the 
folding of circular letters, price lists, railroad tariffs, time-tables, 
statements, etc. Such a machine will fold from 6,000 to 7,000 
letters in an hour, while the cost of operation scarcely exceeds 
that of running a single sixteen-candle-power incandescent lamp. 
The annual charges on such a machine, which costs about $175 
complete with the direct-connected motor, are too small for any 
large business house to consider, in comparison with the saving 
in time effected. These machines have been found particularly 
useful in brokers’ offices where market letters have to be mailed 
to distant customers between the hours when the stock exchange 
and the brokerage housc3 close. It is estimated that the maxi- 
mum cost of folding by these machines is from three to five 
cents a thousand sheets, against from twenty to forty-five cents 
by hand labor. 

The motor-driven letter copier is valuable to business houses 
having a daily outgoing correspondence of four or five hundred 
letters or over. Such a machine costs only about $85 in the 
larger sizes, complete with motor, and it is available for making 
copies of telegrams, statements, invoices, estimates, sketches and 
many other kinds of papers, as well as letters. About one-tenth 
of a horse-power is required for this service, and the saving in 
time with large firms is noteworthy. The motor may be plugged 
into any lamp socket carrying the proper kind of current, and 
the most economical speed for the work in hand retained by the 
use of a small field rheostat. 

Another machine, which is generally operated by a one-and- 
one-fourth horse-power motor, is designed for producing from 
800 to 1,200 imitation typewritten letters an hour, with different 
addresses and fac stmile signatures. The cost of the outfit, about 
$300, is a small matter in the case of a large business house, and 
the expense of operation is slight. Numbering and creasing ma- 
chines, used more generally in bookbinderies, require about one- 
eighth of a horse-power each; perforating machines about one- 
fourth of a horse-power, and punching or stitching machines 
about one-half horse-power each in the larger sizes. Paper-stock 
two inches thick can be stitched with a one-half-horse-power 
motor without any serious slowing down of the speed. Many 
of these machines are supplied with rawhide pinions and steel 
gears, the motors being mounted directly on the frames, and 
they produce very little noise in operation. 

The fan motor and the small motor for driving cash carrier 
or basket conveyer systems are too familiar to require comment 
at this time. Adding these to the special outfits mentioned 
above there would seem to be no lack of electrically driven labor- 
saving devices to facilitate the work of the large business office. 
The cleanliness of the electric drive is as valuable in the office 


as in any other field where dirt and grease are inadmissible. 
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THE BLIGHT OF MUNICIPAL OWNERSHIP. 


Now that there is no municipal or state election impending 
less is heard about the advantages of municipal or government 
ownership of public utilities. Nevertheless, certain happenings 
abroad have led a number of leading newspapers to comment 
upon the disadvantages, and even the disastrous results, which 
have followed from this policy. 

Speaking recently of the situation in London, the New York 
Times points out what it designates as the blight of municipal 
ownership. This, the leading city of the world, is supplied from 
about a score of municipal plants. The situation is most un- 
satisfactory, and efforts have been made for several years past 
to alleviate the troubles by creating a large municipal system 
covering the entire city and supplying power from large, mod- 
ern, efficient stations. This plan contemplates the expenditure 
of about $47,000,000. As yet, however, little progress has been 
made, and even with the prospect before it of so much work, a 
large electrical establishment has found it necessary to mark 
$5,000,000 from the capital of its plant, although this is a branch 
establishment of a company which has been most successful in 
the United States. 
retarded the development of the city, but is injuring the 


Thus, not only has municipal ownership 


growth of industries which are of exceeding unportance to the 
country. 

In Paris also there is a sad situation. Here, however, it is 
the telephone that is the source of complaint. In a recent issue 
the New York Sun discusses the situation there and points out 
the evils. There are over 30,000 telephone subscribers organized 
in two associations which are fighting for much-needed reforms. 
The equipment is antiquated and unsatisfactory, and the service 
is worse than poor; in fact, during the noon hour no attempt is 
made to keep the exchange in operation. From all accounts the 
To remedy this $6,000,000 is 
necessary. The telephone department has a credit of about 
$100,000, and it is said that this is all that is available for 
installing a modern equipment such as is being demanded by the 


service could hardly be worse. 


subscribers. ‘The telephone situation in Paris is thus not only 
miserable, but it serves what, by American standards, would 
be considered a very small part of the population. —In England 
the same is true of practically all the electrical industries. There 
are only about one-third as many electric light plants as there 
should be, and only 3,000 miles of electric railway, where there 
should be 14,000 by our standards. 

However, every month or so we learn of a city or town 
voting in favor of a lighting plant operated under official super- 
vision and control. Some, already established, have apparently 
It is but natural that 


taxpayers should reason that a private corporation is not a 


been well managed and are successful. 


philanthropic institution, and that, therefore, there must be a 
profit in the business; why, then, should not the taxpayer enjo, 
that profit? 
the municipal working forces, and in this direction alone there 


But there seems to be a difficulty in organizing 


is a considerable loss in efficiency: 
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The New York & New Jersey 
Telephone Company. 


The twenty-fourth annual report of the 
New York & New Jersey Telephone Corn- 
pany to its stockholders for the year 1906 
is given below. The results of the com- 
panys operations during the year, and 
its financial condition at the end of the 
year, are shown in the following state- 
ments: 


STATION STATEMENT, 1906. 
In State In State 
of New of New 
York Jersey Total 
In service Jan. 1, 1906 TS ae 52,573 112,049 
Net gain, 1906........ 20 9,273 19,393 
In service Dec. ot 1209 89. "506 eL 846 131, 442 
Percentage of gain. 17.0 18.0 17.3 
i 


DETAILS OF EARNINGS AND EXPENSES, 1906. 


EARNINGS. 

Exchange service ..... $3,549,697.30 
Pay stations ......... 881,221.52 
Toll service .......... 2,650,969.41 
Leased lines and in- 

struments .......0. 83,719.70 
Real estate .......... 232,579.27 
Other sources ........ 98,959.72 


$7,447,146.92 


OPERATING EXPENSES. 
Genaral expense and 
a 


fee's Bec nee $852,960.84 
Procuring and han 
Gling traffic ........ ` 1,934,905.22 
Maintenance and re- 
construction ....... 2,357,086.35 
Instrument rentals ... 346,606.21 
Real estate expenses .. 168,094.98 


$5,659,653.60 


Earnings over operating’ expenses. ..$1,787,493.32 
Interest charges .........cceeeeeee 86.62 9.29 
Dividends declared 1,272,797.00 
Total interest charges and divi- 

GenGS. sisese 6 an ara EEEa 1.359.426.29 
Surplus for the year.......... .... 428,067.03 
Surplus January 1. 1906........... 3,997 828.42 
Surplus December 31, 1906......... 4,425,895.45 


coeoevevp nan eee ese aeev ese 


CAPITAL STOCK AND BONDS. 


“From the issue of stock at par the 
treasury of the company received during 
1906, from the 1905 offering $632,225, 
and from the 1906 offering $1,719,100, a 
total of $2,351,325. The 1906 offering 
was limited to ten per cent of the then 
outstanding stock. The proceeds from 
these sales being insufficient to provide for 
the large additions made to the property 
and plant during the year, the additional 
funds required were raised by loans upon 
the company’s notes. The outstanding bills 
payable at the close of the year amounted 
to $2,050,000. To pay these loans and 
provide for 1907 construction the board 
of directors in December, 1906, au- 
thorized an offer to stockholders of new 
stock at par to the amount of thirty-three 
and one-third per cent of the then out- 
standing stock, or $6,310,166.66. 

“Dividends were declared during the 
year at the rate of one and one-half per 
cent quarterly, with an extra dividend of 
one per cent at the end of the year, making 
the annual rate seven per cent. The board 
of directors has decided that hereafter, 
earnings permitting, dividends shall be 
declared at the same annual rate of seven 
per cent, but at one and three-quarter per 


ELECTRICAL REVIEW 


cent quarterly instead of as heretofore, so 
as to distribute the total annual dividend 
payments evenly throughout the year. 

“The operations of the sinking fund 
resulted in the redemption during the year 
of $17,000 of the company’s general mort- 
gage bonds, leaving an outstanding bonded 
debt at the end of the year of $1,233,000. 

“The outstanding stock and bonds of 
the company are represented by property 
at a fair and legitimate valuation; fran- 
chises, or rights granted by the public for 
the use of the public highways, have not 
been capitalized. Ample provision in re- 
serves and surplus has been made for ex- 
traordinary depreciation and contingen- 
cies. 


RATES AND GROWTH IN STATIONS. 


“As a result of frequent and systematic 
reductions, the average earnings per sta- 
tion have decreased during the past ten 
years approximately fifty per cent. Al- 
though a little more than one-half of the 
total decrease was made during the first 
five years of the period, the average has 
declined in every year, the decline being 
fairly uniform throughout the entire pe- 
riod. 

“During the same period there was a 
remarkable increase in the number of sta- 
tions, as shown by the following table: 


At End Stations Gain During Percentage 
of Year In Service ‘lwo Years of Gain 
SUG): Gass eee 14,333 

RUS. cccitee-siw ce 22,065 ,732 53.94 
1900 seseo 35,176 13,111 59.42 
1902 © ek ass ec 53,184 18,008 51.19 
1904 ........ 80,324 27,140 51.03 
1906 e.as. 131, '442 61, 118 63.64 


“The total gain for the ten years was 
117,109 stations, or about 817 per cent. 


TERRITORY AND PLANT. 


“The territory operated by the company 
is, as a telephone field, one of the most 
important in the world. It embraces all 
of Long Island and Staten Island, includ- 
ing three of the five boroughs of New York 
city, and all that part of New Jerscy 
which is directly tributary to New York 
city. It covers about 4,500 square miles, 
and contains a population estimated at the 
present time at 3,600,000. 

“In the larger centres, especially where 
the principal lines are underground, the 
company has acquired real estate and con- 
structed buildings for use in the operation 
of its system. Of the buildings now occu- 
pied by the company, thirty-three are 
owned by it, twenty-five of which are mod- 
ern fireproof structures especially adapted 
to the peculiar needs of the business. Four- 
teen of these fireproof buildings are on 
Long Island and Staten Island, while 


` eleven of them are in New Jersey—two 


in Newark, two in Jersey City, and one 
each in Paterson, Passaic, Montclair, 


Vol. 50—No. 9 


Orange, Hoboken, Elizabeth and Morris- 
town. At the end of the year three other 
fireproof buildings were in course of con- 
struction and nearing completion. There 
was added to the real estate investment 
account during 1906 the sum of $477,- 
945.66; the total of such investment at 
the end of the year was $2,683,719.41. 

“In twenty-two of the principal cities 
served by the company the central office 
and station equipment is of the standard 
common-battery type. There was 
expended during the year for central office 
equipment $731,115.82, and for station 
equipment $715,436.34. 

“Great additions were made to the line 
plant during the year, particularly to the 
underground conduit and cable systems. 
The new investment for aerial plant was 
$1,313,837.67, and for underground plant 
$2,058,305.22. Not only has the com- 
pany constructed extensive underground 
conduit systems in the larger places in 
which it operates, such as Brooklyn, 
Jamaica, Newark, Jersey City, Hoboken, 
Paterson, Passaic, Elizabeth, Montclair, 
the Oranges, Long Branch and Asbury 
Park, but it has also followed this form 
of construction in many other parts of its 
territory, having at the end of the year no 
less than fifty-six underground networks 
in various cities. The principal city sys- 
tems are also connected with each other 
by underground interurban systems. In 
Long Island underground lines extend 
from the Brooklyn exchange area to Coney 
Island, to Far Rockaway (except for a 
few miles), to Flushing, to Jamaica, and 
to and beyond Hempstead within a few 
miles of Babylon. In New Jersey, the 
cities of Newark, Jersey City, Bayonne, 
Paterson, Passaic, the Oranges, Montclair, 
Bloomfield, Rahway, Perth Amboy ani 
New Brunswick are connected together by 


means of a general system of under- 
ground conduits and cables. The ex- 
change centres on Staten Island are 
also connected by underground and sub- 
marine cables to the general system of 
underground trunk lines in New Jersey. 
Indeed, over 100,000 of the total number 
of stations operated, or more than seventv- 
five per cent of the whole, are in centres 
which are joined together by an under- 
ground trunk-line system. 

“A very considerable part of the traffic 
passing over the trunk lines of your com- 
pany is destined to or received from points 
in the territory of the New York Tele- 
phone Company. The extensive under- 
ground systems of your company are con- 
nected directly by underground and sub- 
marine cables to the very comprehensive 
underground systems of the New York 
Telephone Company. The combined sys- 
tems of the two companies form by far 
the largest underground telephone plant 
in the world.” 
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The New Steam Turbine Plant of the Potomac Electric 
Power Company, Washington, D. C. 


NE of the latest and most modern 
O power plants of large size, employ- 
ing steam turbines as prime 
movers, has just been completed for tie 
Potomac Electric Power Company, of 
Washington, D. C. It was designed and 
constructed by J. G. White & Company, 
of New York city, under the direct super- 
vision of L. E. Sinclair, general super- 
intendent of the Potomac Electric Power 
Company. The plant is located near the 
Bennings’ Road bridge, on the eastern 
bank of the Anacostia river, just out- 
side of Washington. It will supply light 
and power for the city of Washington, 
and for a large part of the street railway 
system. 

The layout of the building is similar 
to many of the modern prominent tur- 
bine-generator stations. The boiler room 
is arranged at right angles to the generat- 
ing room, while the switching apparatus 
is located in an annex, running along the 
entire length of the generating room. 
The boiler room, which is 164 feet long 
by 180 feet wide, is arranged so as to ac- 
commodate four rows of boilers, thus 
forming two firing aisles. There are at 
present installed sixteen boilers, while 
space is provided for eight additional. 
There are three stacks (one for every 
eight boilers) and two suspended steel 
coal bunkers with a capacity of 650 tons 
each. The boiler house is provided with 
a basement fourteen feet high; the floor 
of which is flush with the main generat- 
ing room floor. It contains, besides the 
coal and ash-handling plant, a repair 
shop, store room and a locker and toilet 
room. 

Of more importance, however, is the ma- 
chinery in the boiler room basement. Here 
are installed two exciter units, the boiler 
feed pumps, oil pumps and two house 
pumps, as well as the oil filtering tanks 
and testing tanks. The space occupied by 
this machinery is separated from the rest 
of the basement by a hollow concrete 
block wall, thus forming an extension of 
the main generating room floor. This is 
possible owing to the fact that the 
division wall between the generating room 
and the boiler room does not start from 
the main operating room floor, but starts 
some fourteen feet above and is carried 
on T-beams. | 

The generating room, which is 164 feet 
long by 45 feet wide, has been laid ous 
to accommodate three 5,000-kilowatt and 


_three-quarters-inch rods. In 


two 2,000-kilowatt turbines. At present 
there are, however, only two 5,000 and 
two 2,0U0-kilowatt turbines to be in- 
stalled. The annex for the switching 
compartments, oftices, ete., is 15 feet wide 
by 164 feet long. 

Owing to the condition of the soil, it 
was found necessary to drive piles for the 
greater part of the footings of the engine 
room, walls, columns, ete. These piles 
are of the Raymond concrete system and 
are from thirty to forty feet in length, 
while the condition of the turbine founda- 
tions itself, owing to their depth, did noi 
require any piling. This was due to the 
peculiar arrangement of the condensing 
water intake and condensing water dis- 
charge tunnels running directly through 
the turbine foundations, as will be secn by 
the accompanying illustrations. This ar- 
rangement materially reduces the amount 
of concrete necessary for the foundations, 
and, at the same time, gives a most satis- 
factory arrangement for obtaining the cir- 
culating water. Both the intake, and 
discharge tunnels have an area of forty 
square feet each. 

The footing of the turbine foundations 
is calculated for a bearing power of 1.8 
tons per square foot of soil. In order to 
prevent uneven settlement, between the 
different turbines, old rails have been em- 
bedded in the concrete of the tunnel, 
throughout the length of the building. 
As the entire building covers an area of 
29,520 square feet, and as the normal out- 
put of the plant is 19,000 kilowatts, 
1.52 square feet is taken up per kilowatt. 
The structural steel required for the 
building amounts to about 800 tons. 

Up to the basement floor, all wall and 
column footings are made of concrete, 
while the superstructure consists of a self- 
supporting steel skeleton frame. The 
walls are of hollow concrete blocks, self- 
supporting, with the exception of a few 
of the lighter walls. These hollow con- 
crete blocks are made by the Lake Stone 
Company, of Washington, D. C., and are 
of uniform size, being three feet by one 
foot by one foot. However, there are 
some special design blocks, such as were 
required by the door and window lintels 
and sills. Some of the lintels have a span 
of twelve feet and are reenforced by 
fact, all 
lintels are reenforced. The pilasters and 
cornices of the building are well designed 
and the architectural features of the en- 


tire structure gives a pleasing appearance 
and harmonizes with the tall chimneys, 
also made of concrete. 

The coal is brought to the plant on rail- 
road cars and is stored in the yard or 
dumped into pockets at the side of the 
boiler rooms, crushed and then delivered 
to the top of the bunkers in the boiler 
means of bucket  conveyers. 
From here the coal is distributed into 
bunkers by means of two belt convevers 
of a capacity of forty tons per hour each. 
Ashes may be removed, either by railroad 
cars or by teams. The ashes are collected 
in reenforced concrete hoppers suspended 
under the boilers, from where they are 
removed on an industrial railway system 
and dumped into a receiving hopper feed- 


. 


room by 


ing the above-mentioned bucket con- 
vevers, in order to store same in ash 


hoppers arranged between the coal 
bunkers and the end wall of the boiler 
room. These hoppers are made of reen- 
forced concrete and have a storage capac- 
itv of approximately fifty cubic yards 
each. 

EQUIPMENT. 

At present there are installed sixteen 
boilers, arranged in four rows, two boilers 
forming one battery. All boilers are of 
the Babcock & Wilcox make, having 4 
heating surface of 6,040 square feet, de- 
signed for 175 pounds working pressure 
and equipped with superheaters of 1,150 
square feet heating surface, capable of 
superheating the steam to 150 degrees 
Fahrenheit. The boilers are provided 
with Roney mechanical stokers each hav- 
ing a grate area of 111.8 square feet. The 
front of the boilers are faced with white 
enamel brick. 

The fue connections are made on the 
top of the boilers, four boilers joining in 
one breeching, thus giving two breechings 
for each chimney. Each boiler is pro- 
vided with a hand damper, while the four 
main flues are equipped with dampers 
operated by two automatic regulators. 

The chimneys are of the Weber con- 
crete-steel type and are 200 fect in height 
above the basement floor, 183 feet ir 
height above the grates, 163 feet in height 
above the flue openings, with an internal 
diameter of twelve feet. 

As before stated, there are three chim- 
nevs, one of which is kept in reserve for 
the cight boilers which are to be installed. 

Between the boilers and the chimneys 
there are (installed (two Warren) Webster 
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open feed-water heaters, each being capa- 
ble of heating 200,000 pounds of boiler 
feed-water up to from 80 degrees to 205 
degrees Fahrenheit per hour. 

In order to make up the loss, caused by 
leakage, etc., two make-up tanks have 
been installed in the boiler room, each 
having a storage capacity of 25,000 
pounds of water. For this purpose there 
are installed two house pumps. 

The boiler feed-water is supplied by 
two horizontal duplex pumps, 16 by 1014 
by 16 inches. An additional pump will 
he installed with the full equipment of 
the plant. These pumps work upon a 
six-inch header ring system from where 
the branches lead to the boilers. The ar- 
rangement is such that either pump may 
supply water to any of the boilers. 
Branch connections to the boilers are so 
centrally located that the water tender 
may operate the valves of eight boilers 
from practically one point. All steam 
leads from the boilers are seven inches in 
diameter, which are connected to the main 
header system by means of flexible bends, 
as will be seen in the accompanying il- 
lustration. The largest size of this header 
is fifteen inches outside diameter. The 
pipes are all made of steel with the ex- 
ception of fittings, which are of semi- 
steel. All pipes have been provided with 
the loose type flange, known as the Van 
Stone flange. From the header the 
branches lead to the turbines, the size of 
which are as follows: ten-inch pipe to the 
2,000-kilowatt turbines; twelve-inch pipe 
to the 5,000-kilowatt turbines. 

These sizes of the twelve-inch pipes, 
have been chosen by the designing engi- 
neers, due to the use of superheated steam, 
which enables a greater velocity than 
saturated steam. As the turbines operate 
with seventeen pounds of steam per kilo- 
watt, and as the volume of superheated 
steam at 150 degrees Fahrenheit is prac- 
tically thirty per cent greater than that 
of saturated steam at same _ pressure 
(175 pounds), the velocity in the steain 
pipes will be approximately 7,800 feet 
per minute. 

No separators have been installed in 
the pipe-line, but provision is made to 
drain the system, for which purpose four 
one and one-quarter-inch traps have been 
located in the basement of the boiler 
room. The return water is fed into the 
feed-water heater. A separate six-inch 
steam header has been installed in the 
basement for the auxiliary machinery. 
This header runs the entire length of the 
plant and draws its steam at three points 
from the main header, by means of six- 
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inch connections. This auxiliary header 
is also provided with a drip system of two 
three-quarters-inch traps. All steam pip- 
ing, both main and auxiliary, is covered 
with eighty-five per cent magnesia. 

The turbines are of the Curtis base- 
condenser type; the two 2,000-kilowatt 
units being four-stage and the 5,000-kilo- 
watt units five-stage. The alternators are 
four-pole, twenty-five cycle, and designed 
for 6,600 volts. The turbines run at 750 
revolutions per minute. 

The first turbine installed was a 5,000- 
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two-stage, centrifugal pumps and are the 
only pumps motor-driven. The auxiliary 
machinery is grouped around one main 
turbine generator so as to form the most 
compact unit system. The 5,000-kilowatt 
unit, to be installed in the future, will be 
arranged in the same manner. 

The 2,000-kilowatt turbines, which will 
be installed, are not new and are at pres- 
ent in operation in the company’s exist- 
ing power plants. One of these units 
is that which has been exhibited by the 
General Electric Company at the World’s 
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kilowatt unit, which has been in opera- 
tion since the early part of December. 
The cooling surface of the condensers for 
these 5,000-kilowatt turbines is 20,000 
square feet. The circulating water is 
drawn by means of a twenty-four-inch 
steam-driven centrifugal. pump. The 
vacuum pumps are of the rotative single- 
stage type, also steam-driven. The hot- 
well pumps, which are located in the hot- 
well pits, five feet nine inches below the 
main operating room floor, are vertical, 


Fair, St. Louis. It is provided with a 
base-condenser, while the other unit has 
a separate condenser, but will, however, 
be re-designed for the base-condenser 
type, in order to have the entire plant 
equipment uniform. The auxiliary ma- 
chinery of these turbines, such as the cir- 
culating water pumps, hot-well pumps, 
etc., will be taken out of the existing 
plant. Only one of the dry vacuum 
pumps will be replaced by a new one. 
The atmospheric exhaust pipe;leads to 
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a tunnel under the generator room floor diameter on the 5,000-kilowatt units, are The discharge from the hot-well pump is 
into the boiler house where the riser ex- provided with a relief valve. The hot- provided with a gate valve and a check 
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tends through the roof. These exhaust well pumps discharge into a common valve, in order that, should one p fail 
pipes, which are twenty-four inches im header, which leads to the two heaters. to work dhe water hewn may 
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not enter the pump not in operation. 
The suction of the vacuum pump is pro- 
vided with an angle globe valve so that in 
case of an emergency the turbine operates 
on an atmospheric exhaust line; this 
pump may be repaired, if necessary. The 
discharges of the dry air pumps are con- 
nected to the exhaust risers above the re- 
lief valve. The exhausts of all auxiliary 
machinery discharge into one common 
header, which leads to the open feed-water 
heaters. 

There are at present installed three 
step-bearing pumps to supply oil to the 
various turbines; arrangement is made 
for one pump of this kind. The return 
oil is brought back to a collecting tank, 
from where it is drawn by an auxiliary 
oil pump and pumped into oil-filtering 
storage tanks, each having a capacity of 
1,600 gallons. One filtering tank and one 
auxiliary pump are at present installed. 

There are installed two 100-kilowatt. 
125-volt, engine-driven exciters, which are 
of sufficient capacity to supply the neces- 
sary current for the entire plant. These 
exciter-units are located, as previously 
stated, in the basement of the boiler room. 

The switching room, as previously 
stated, is fifteen feet wide and runs 
the entire length of the generating room. 
This annex is three stories. The first 
floor is flush with the generating room 
floor and contains the manholes for the 
generator leads and the outgoing cables, 
which are arranged in double tile ducts, 
on the side of the wall, from whence they 
lead under-ground to the various substa- 
tions. Here are also installed the gener- 
ator field rheostats, while at one end is 
located a toilet room. Some nine feet 
five inches above this floor is a gallery 
containing the oil switches. The oil 
switches control the generators and the 
outgoing feeders, together with two bus- 
sectionalizing switches. These switches 
are of the cellular type, each pole being 
mounted in a separate concrete compart- 
ment, arranged in one row. Directly back 
of these cells are located the bus-bar com- 
partments, The static discharges and 
disconnecting switches are located be- 
tween the bus-bar compartments and the 
wall. The switches are located in brick 
compartments. The second gallery, which 
is located above the former, contains the 
switchboards. The generator switchboard 
is made up of five panels (one for future 
use), while the exciter switchboard is 
made up of two panels, each sixteen 
inches wide. The feeder switchboard is 
made up of nine panels, each sixteen 
inches wide. Three of these panels are 
for future equipment. The switchboards 
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are made of black enameled slate of dull 
finish, supported by a pipe framework 
and containing all controlling switches, 
indicating lamps, instruments, ete. The 
entire switching compartments are separ- 
ated from the main generating room by a 
division wall, which is provided at the 
upper switchboard gallery with large open- 
ings in order to overlook the generating 
room. 

In addition to the main station just 
described the Potomac Electric Power 
Company has erected’ four new substa- 
tions to take care of the increasing low- 
tension lighting, railway and 2,400-volt 
lighting loads. 

Taken in order these substations are: 
No. 2, No. 10, No. 11 and No. 12. 

Substation No. 2 is located at No. 450 
Washington street, N. W., adjoining the 
old substation No. 2. It is 100 feet in 
length by fourteen feet eight inches in 
width and one story in height. The 
building is of steel, brick and reenforced 
concrete for roof and floors. This station 
is designed for 6,000-kilowatt capacity 
and there are installed at the present 
time two 1,000-kilowatt rotary converters 
with two 1,100-kilowatt, three-phase 
transformers. These transformers are 
equipped with dial switches so that the 
voltage on the direct-current side of the 
rotary transformers can .be varied. ‘This 
station is to be the principal substation 
and there has been installed a number of 
type H-3 oil switches for automatic re- 
mote control. The current is brought to 
this station from the main power station 
and is distributed to other small substa- 
tions through the above-mentioned 
switches. There is one type H switch 
controlling the apparatus in the substa- 
tion while the oil switches that control 
each rotary separately are of the K-4 type 
and are non-automatic, it being the in- 
tention in case of any trouble inside of 
the station that the H type switch shall 
protect the substation as well as prevent- 
ing any of the other lines being disturbed 
due to the trouble. 

This station is also equipped with a 
large size three-wire lighting switch- 
board, which is connected to a storage 
battery located in the adjoining building 
which can be used either on the railway 
or lighting bus. | 

Next in order is Substation No. 10, 
located in the alley between H and ], 
Fourteenth and Fifteenth streets, N. W. 
It is eighty-six feet long and forty-five 
fect wide and two stories in height. This 
building, with the exception of the walls, 


which are brick, is entirely of concrete. A' 


ten-ton traveling crane on concrete 
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girders is provided for the handling of 
apparatus. This station is designed for 
5,000-kilowatt lighting capacity to feed 
into the Edison three-wire system and is 
equipped with two 500-kilowatt induc- 
tion motor-generator sets and also a 
balancer set with a capacity of seventy- 
five kilowatts. This station is provided 
with an air duct and the foundations are 
laid out so that either rotary transformers 
or motor-generators can be installed. 

The second story is laid out for a stor- 
age battery of 250 cells, and special atten- 
tion has been given to the floor of the 
battery room to insure its being practically 
acid proof. It is designed to drain both 
ways of the building so that it can be 
washed down at any time. The floor is 
built of acid-proof brick laid in boiling 
pitch with three to eight-inch joints, which 
were filled with hot pitch. This room is 
well ventilated and lighted and with prac- 
tically no metal to be attacked by fumes 
and is separated from the end cell switch 
rooms and other rooms by cement parti- 
tions. The controlling apparatus is of 
the same type as is used at Substation 
No. 2, except that the motor-generator 
sets are started through compensators. 

Substation No. 11 is located at 
Thirteenth and D streets, N. E. This 
building was remodeled from an old 
office building into the present substation. 
It is eighty feet long and thirty feet wide 
and one story in height. This station 
is designed for three 500-kilowatt rotaries 
and to be used entirely for railway work, 
and feeds into the ends of four roads 
whose extreme easterly lines are in the 
vicinity of this substation. This appa- 
ratus is controlled by type H-3 auto- 
matic, reraote control oil switches. The 
rotaries are started up from the alternat- 
ing-current end through taps that have 
been brought out from the transformer 
for that purpose. 

Substation No. 12 is located in the old 
steam-power station at Thirty-third and 
K streets, N. W. The apparatus is 
located in the northwest corner of the 
building and two 500-kilowatt rotaries 
for railway work and one 500-kilowati 
frequency-changer set, from 6,600 volts 
to 2,400 volts for alternating-current 
lighting in that territory, are being in- 
stalled. It is the intention that in case 
anything happens to this substation that 
the steam station can be gotten under 
steam at very short notice, and men are to 
be retained who are familiar with the 
steam operation. 

Besides equipping, the above substa- 
tions with the apparatus mentioned, one 
1,000-kilowatt frequency-changer set for 
the purpose of supplying 2,400-volt com- 
mercial lighting has been installedy in a 
station at>Fourteenth ‘and ‘B)streets; 
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MAGNETIC OSCILLATIONS IN ALTER- 
NATORS AND THEIR BEARING 
UPON THE DESIGN. ' 


BY GLADSTONE W. WORRALL. 


The machine employed in the present 
investigation was a three-phase, mesh-con- 
nected alternator with rotating armature, 
four poles, forty-four teeth, speed 1,200 
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are one in the same direction as the mo- 
tion of the armature, the other in the op- 
posite direction. The former appeared to 
be due to hysteresis in the tecth, and was 
described as the “drag,” the latter was a 
movement across the slot, and was de- 
scribed as the “flash.” In the present in- 
vestigation these observations were con- 
firmed. 
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Fic. 1.—SBHAPE OF SLOT. 


revolutions per minute potential difference 
on open circuit 159 volts. Full load cur- 
rent in mesh fifteen amperes. Two arma- 
tures were experimented upon similar in 
every respect, except that the slots of one 
were open, and the other closed, and the 
size of wire employed in the latter arma- 
ture was slightly smaller than that em- 
ploved in the former so as to allow of 
the same number of conductors with the 
same width and depth of slot. The di- 
mensions of slots are given in Fig. 1. 

The pole-pieces and limbs of the ma- 
chine were laminated, but alternate lam- 
inations were cut short, so as to fringe the 
pole tips. 

The oscillations were observed by means 
of the electromotive forces induced in cer- 


The waves of electromotive forces in- 
duced in the search coils of the previous 
investigation were somewhat irregular in 
shape, but those observed in the present 
case with the different type of machine 
were fairly regular, as will be seen later 
on by reference to the diagrams. It may 
be here recalled that the area of a half 
wave of electromotive force represents the 
magnitude of the moving flux, and that 
the flux due to a “flash” is in all cases 
equal to that due to a “drag.” 
I and II these values are expressed as a 
percentage of the flux entering a tooth 
when the latter is under the search coil. 

The high percentages given in the table 
for the oscillating fluxes indicate the ex- 
tent to which they are bunched in the tips 
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tain search coils, the positions of which 
are shown in Fig. 2. 

The electromotive forces induced were 
photographically recorded by means of a 
Duddell high-frequency double-oscillo- 
graph and revolving-film camera. 

The machine was run on open circuit 
and on non-inductive and inductive loads, 
in each case both half and full. 
OSCILLATIONS ON THE POLE-FACE DUE TO 

THE ARMATURE TEETH. 

It was found in a previous investigation 
that a magnetic oscillation consists of two 
movements of the flux; these movements 


1 Abstracted from a paper read before the Manchester 
section of the Institution of Electrical Engineers of 
Great Britain, February 5. 


of the teeth, and the same table shows that 
the magnitude of the oscillating flux at 
anv given point on the pole-face varies 
with the load. 

The duration of the movement of the 
flux during the “flash” was, under all cir- 
cumstances in which the slots were open, 
equal to that during the “drag.” 

But the electromotive force induced 
during a “flash” was, under ‘the same cir- 
cumstances, greater than that during a 
“drag,” although, as has been stated, the 
fluxes moving in the two cases were equal. 
This apparent anomaly is accounted for 
by the difference in shape between the half 
wave due to a “flash” and that due to a 
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“drag.” Fig. 3 shows the wave forms of 
these electromotive forces for both open 
and closed slot. 


TABLE I. 


FLUX MOVING AT VARIOUR POINTS OF THE POLF- 
FACE EXPRESSED A8 A PERCENTAGE OF 
THAT ENTERING A TOOTH ON OPEN CIRCUIT 
—OPEN SLOTS. 


Open 


Coll. cikuit. Non-inductive — taductive Load. 

Half Full. Half. Full. 

LL 2.9 4 4.8 4 2.6 
ILL 16 11 16 17 15 
IILL 57 44 44 48 48 
IV.L 37 31 44 37 36 
V.L 58 37 44 58 44 
C 46 40 56 46 40 
V.T 56 50 53 66 42 
IV.T 37 40 53 48 35 
HI.T 41 46 58 62 52 
I.T 24 24 32 28 20 
IT 3.4 2.6 5.3 4.4 4 


OSCILLATIONS IN THE INTER-POLAR SPACE 
DUE TO THE TEETH. 


It was observed that considerable oscil- 
lations occurred in the neutral coil. It 
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Fic. 8.— EL. kCTROMOTIVE- FORCE WAVE IN 
Srarcn Com UL. ON OPEN CIRCUIT. 


was thought that these might be due to 
leakage flux across the inter-polar space. 
To determine this a small search coil S 
(Fig. 2) was employed. 

The search coil was placed first at the 
voke side of the neutral coil, but no oscil- 


TABLE II. 


FLUX MOVING AT VARIOUS POINTS OF THE POLE- 
FACE EXPRESSED AS A PERCENTAGE OF 
THAT ENTERRING A TOOTH ON OPEN CIR 
CUIT— CLOSED BLOTS, 


Open Non-Inducti 


Coi). Circutt. Load. Inductive Load. 
Half. Full. Half. Full. 

LL .56 1.2 1.3 .66 .66 
ILL 3.2 2.8 2.8 2.8 2.6 
HIL 5.7 4.2 3.4 5.7 5.0 
IV.L 2.6 2.1 2.6 2.6 2.0 
VL 3.7 3.7 2.8 1.2 3.7 
C 1.5 3.3 3.3 1.3 1.5 
V.T 3.3 4.1 3.3 4.1 3.7 
IV.T 2.4 3.7 4.4 1.6 1.6 
IIT 4.9 5.6 6.0 4.4 6.3 
I.T 2.1 2.1 3.2 2.1 2.6 
I.T .9 1.6 1.2 . 66 .66 


lations due to the teeth were observed in 
it; then at the armature side of the neu- 
tral coil, and oscillations were observed in 
it which in magnitude were almost equal 
to those in the neutral coil itself. It thus 
appeared that the oscillations were not due 
to the leakage flux, at least mainly, but 
were produced directly by the armature 
teeth in the neutral plane. 

The explanation of, this phenomenon 
may be that some ofthe) main) flux, in- 
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stead of penetrating into the armature be- 
low the slots, passes from pole to pole al- 
ternately through tooth and slot, and that 
the flux when passing through a tooth is 
concentrated in the tooth, but when pass- 
ing through a slot not only fills the slot 
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local current in the armature. This cur- 
rent arises from a slight potential differ- 
ence between- the opposite points of the 
winding connected to the same slip-ring. 
Oscillations of the second class only oc- 
curred on load, and are given in Fig. 4. 
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hut spreads out above the armature. The 
magnitude of these oscillations in the case 
of open slots was approximately the same 
on load as on open circuit, and in the case 
of closed slots the same equality was main- 
tained, except on inductive loads, when 
their magnitude was greater than on open 
circuit. 
OSCILLATIONS DUE TO ARMATURE REAC- 
TION. 

Under all circumstances of the experi- 
ments throughout the investigation oscil- 
lations were observed in all the search 
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They were greatest in the neutral search 
coil on non-inductive loads, and in the 
pole-shoe coil, equal on both inductive 
and non-inductive loads. Thus they ap- 
pear to be due to armature reaction. It 
is generally held that the armature re- 
action of a balanced three-phase current is 
a field constant in magniture and station- 
ary in space, but the second class of oscil- 
lations exhibited in the present investiga- 
tions are quite incompatible with the idea 
of a constant and stationary field, and the 
correct explanation of three-phase arma- 
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coils superposed on those due to the teeth. 
They are of three classes: 

1. Irregular with the cycle of irregular- 
ities recurring at each revolution. 

2. Regular, and three times the fre- 
quency of the machine. 

3. Regular, and twice the frequency of 
the machine. 

Those of the first class appear to be due, 
if not to some irregularity in construction, 
to the reaction of the flux produced by a 


ture reaction appears to be that, as the 
phases differ in their individual relation 
to the pole-piece, they differ also in the re- 
luctance of their paths. 

Oscillations’of the third class, shown in 
Fig. 5, were produced by unbalanced 
loads. 

In order to explain the presence of the 
oscillations of the third class it was found 
convenient to consider an unbalanced load 
as a balanced load plus an excess current 
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in one or two of its phases. Now it is to 
this excess current that the oscillations 
observed are probably due. They are, as 
has been stated, of twice the frequency of 
the machine, and therefore appear to arise 
from a complete oscillation of magnetism 
being produced as the phase carrying the 
excess current approaches toward, and 
recedes from, each successive pole. 

PENETRATION INTO TIIE MAIN MAGNETIC 

CIRCUIT OF OSCILLATIONS DUE 
TO THE TEETH. 

In all the coils on the main magnetic 
circuit oscillations were observed on open 
circuit and on all loads. They were least 
in the yoke, greater in the limb, and most 
of all in the pole-shoe. The oscillations 
are shown in Fig. 6. 

It would appear that the varying de- 
grees of penctration were partly due to the 
construction of the machine in the parts 
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offected. The voke was solid, while the 
limb and pole-shoe were laminated. Op- 
position to the oscillations would be of- 
fered in the yoke by both hysteresis and 
eddy currents and in the limb and pole- 
shoe by hysteresis alone. But although 
this varying degree of oscillation was ob- 
served in the different parts of the circuit, 
their several magnitudes were nearly con- 
stant under all conditions of load and open 
circuit, and when the slots were open and 
closed. This constancy of magnitude is 
the more remarkable in consideration of 
the variation in magnitude observed in 
similar oscillations on the pole-face, and 
in the interpolar space due to the teeth. 
The constancy would appear at first sight 
to be due to magnetic saturation of the 
iron, but that this was not the case was 
shown by the sensitivencss to change of 
exciting current of the main electromotive 
force. 

In the part of the investigation now 
under consideration it was found neces- 
sary to guard carefully against anv con- 
fusion between the cause of the oscillations 
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in the main magnetic circuit and the cause 
of those which were observed on the pole- 
face. For, while the latter, as has been 
described, were due to that local move- 
ment of the flux described as “flash” and 
“drag,” the former were probably due to 
a variation of reluctance of the main mag- 
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netic circuit consequent upon a variation 
of the number of teeth under the pole-face. 

These oscillations were least with closed 
slots on open circuit and inductive load, 
and greatest with closed slots on non-in- 
ductive load. Their being least in the 
former circumstance is probably due to 
the bridge formed by the closing of the 
slot reducing the variations of reluctance 
in the main magnetic circuit, which, as 
has been previously remarked, govern the 
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Fie. 8.—P. D. WAVES AND CURRENT WAVES 
on VARIOUS Loanps—OPEN SLOTS. 
magnetic oscillations under consideration. 
Their being greatest in the latter circum- 
stance is probably due to the saturation of 
the bridge by the local flux produced by 
the armature current, the current in the 
conductors under the pole-face not being 
sufficient on inductive loads to produce 

this saturation. 

INFLUENCE OF MAGNETIC OSCILLATIONS 
ON THE ELECTROMOTIVE FORCE WAVE. 
Dr. K. Simons’ has pointed out that 

when the number of teeth under cover 


1 Electrician, London, vol. lviii, page 581. 
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of the pole-face is greater or less by unity 
than the number of slots, the ripples in 
the ‘electromotive force wave exhibit a 
periodic discontinuity of phase. 

As the machine used in the present in- 
vestigation had the conditions specified by 
Dr. Simons, the ripples referred to were 
exaggerated in the current wave by 
means of resonance, with the result 
that the phenomenon reappeared. A 
record of this will be found in Fie. 
7. It will be seen from this that 
the locality of the discontinuity is the neu- 
tral plane and that it occurs when the 
ripple is at zero value. The cause of this 
is that at that instant the teeth are svin- 
metrically arranged about the pole-face. 
And the cause of the phenomenon itself is 
probably the change in the direction of 
field relative to the conductor and the 
simultaneous absence of change in the 
phase of the oscillations. 

The ripples in the electromotive force 
wave, as will be seen by reference to Fig. 
8, are less on non-inductive load, and 
equal on inductive load, to those on open 
circuit. This variation in ripple mag- 
nitude is due to the varying impedance 
offered to the ripple current by the load. 
With inductive load the impedance is far 
higher for the ripple current than for the 
main current on account of the high fre- 
quency of the former; whereas with non- 
inductive load the impedance is the same 
for both. 

E 


Alternators with Auxiliary 
Regulating Field. 


A method of regulating alternators re- 
cently described by A. Hevland, and dis- 
cussed briefly in the ELECTRICAL REVIEW 
for November 10, 1906, consists essen- 
tially in obtaining the regulating effect 


by modifying the alternator in such fash- 


ion that the machine produces at no load 
a unipolar auxiliary flux which superposes 
itself upon the exciter field and weakens 
it, the strength of this auxiliary field be- 
ing more and more reduced as the arma- 
ture reaction grows, becoming zero at full 
load. This effect is accomplished by 
asvminctrical air-gaps of both alternator 
and exciter, and byv a similar unbalancing 
of the field windings. In the present arti- 
cle the inventor discusses more particular- 
lv certain questions which have arisen re- 
garding this system of regulation. He 
states that the arrangement in question, if 
properly carried out, results in a complete 
regulation of the alternator voltage. Fur- 
thermore, it is possible to obtain a com- 
pounding effect, as in an ordinary com- 
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pounded alternator, or to over-compound 
to any degree, as in an over-compounded 
dynamo of ordinary design. The modi- 
fications which must be made in an ordi- 
nary alternator in order to adapt it to this 
method of regulation may be determined 
by calculation with great accuracy, and 
there are various means of adjusting the 
regulation curve in the finished machine. 
The auxiliary flux causes no reduction in 
the useful flux of the alternator, the mean 
value for the latter remaining the same at 
all loads. In the arrangement preferred 
the auxiliary flux is produced bv the dif- 
ference in the magnetizing forces of the 
poles of opposite polarity. The most suit- 
able arrangement from a practical point 
of view is that in which the auxiliary 
regulating flux has a maximum inductive 
alue at no load, and it decreases with in- 
creasing load, vanishing at full load. This 
arrangement not only does not decrease 
the factor of utility, but it regulates as 
well for variations in speed of the prime 
mover as for variations in load, beeause 
the electromotive force due to the oppos- 
ing flux decreases with the speed. To ob- 
tain a proper result from this method of 
regulation, the field under the poles in 
the smaller air-gap with fewer turns must, 
at no load, be smaller than the ficld under 
the poles having a larger air-gap and a 
larger number of poles: then, at full load, 
all the fields are exactly balanced, and the 
armature reaction is neutralized. In mul- 
tipolar machines of large diameter a con- 
siderable portion of the flux does not pass 
through the exciter at all, but flows direct- 
Iv away from the rotating poles to the 
frame of the alternator. However, bv con- 
trasting the reluctance of the magnetic cir- 
cult through the exciter, the auxiliary flux 
which takes the path through the exciter 
may easily be made sufficiently large to 
insure proper regulation. There are vari- 
ous ways of increasing the reluctance of 
the path through the yoke; in fact, the 
bushings of the bearing are usually of non- 
magnetice material, and thus introduce a 
considerable gap. This matter is, how- 
ever, not of much importance. The author 
then takes up in detail the design of an 
alternator of this type for 350 kilowatts, 
twenty-four poles, 2,000 volts, 250 revolu- 
tions.—Ahstracted from the Electrician 
(London), February 8. 
gee eee 

A merger company, probably to be 
known as the Indianapolis & Columbus 
astern Traction Company, is planned to 
combine the traction limes in southeastern 
The transac- 
tion may involve a capital of SLO0,000,000, 


Ohio and eastern) Indiana. 
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Contracts Let for Hudson 
Companies’ Tunnel 
| Equipment. 

Contracts have been let for the equip- 
ment of the tunnel system of the Hudson 
Companies and the work of installing por- 
tions of it is already under way in the 
upper set of tunnels from Hoboken, N. J., 
to Christopher street, Manhattan. As the 
tunnel construction work proper is com- 
pleted the installation of rails, feeders, etc., 
will be carried on. 

All the wiring in the new tunnels will 
be carried in ducts, none whatever being 
exposed, thus reducing the element of dan- 
ger from accidents which might happen to 
the power-transmission svstem or to the 
trains. 

Two hundred and fifty cars have been 
ordered for the requirements of the train 
service. These cars will embody several 
radical departures from present-day stand- 
ards of construction. They will be con- 
structed entirely of metal, no wood being 
used whatever, and the cushions of the 
seats will be of fireproof material. The 
cars will all be of the motor type and will 
seat fifty persons comfortably. The trains 
will consist of cight cars and will be run 
on one and one-half minutes’ headway. It 
is expected that the running time from 
Cortlandt street, Manhattan, to the Penn- 
svlvania station in Jersey City will be 
three minutes, and to Newark fifteen min- 
utes. | 

A feature which will tend to guard 
against accidents will be the centering of 
control of the entire train in the motor- 
man, even to the opening and closing of 
the train doors. There will be side and 
end doors on each car operated by com- 
pressed air and controlled by a lever in 
the motorman’s cab. These doors will be 
opened and closed on signal and the press- 
ure is so minutely balanced that it will be 
possible to stay the motion of a door by 
one hand. There will be no straps in the 
cars, which will be floored with cement 
set with carborundum to prevent slipping 
and permit thorough cleaning. 

To furnish power for the operation of 
the train service throughout the entire sys- 
tem and also for the immense terminal! at 
Cortlandt street, a power-house 230 feet 
by 200 feet is being built in Jersey City, 
This structure will accommodate a gen- 


erating plant with a capacity of 32,400 
horse-power and will be constructed of 
brick and metal, no inflammable materials 
being used: The boilers will be sixteen in 
number and will be the largest in size in 
the country. They will be fed by ma- 
chinery automatically operated from coal 
bunkers in the top of the building having 
a capacity of 5,000 tons. 
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Hiilumination of the Boston 
Herald Building. 
The proper illumination of the plant 
is one of the important factors of success 
of a modern newspaper, especially as 
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department of the General Electric Com- 
pany in collaboration with the manager 
and engineer of the Herald company. 
Newspaper work presents four general 
classes of illumination: first, business 


a A 


Fia. 1.—OFFICE, Boston HERALD. 


much of the work must be performed 
under artificial light. The recently com- 
pleted installation of the Boston Herald 
Company is an excellent example of 


offices; second, reportorial and mailing 
rooms; third, type-setting and linotype 
department; fourth, press room. 

The business office demands an orna- 


Fie. 2.—Comrosine Room, Boston HERALD. 


modern practice in such artificial illumi- 
nation. The lighting of the large rooms 


of this plant is accomplished by the use 


of arc lamps, the installation having been 
planned by the illuminating engineering 


mental installation capable of producing a 
strong illumination free from dense 
shadows. In the case under consideration, 
this was obtained by the use of the hig! 
current enclosed’ arc lamp with, the re- 
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cessed type of light balancing selective 
diffuser ceiling. The appearance of the 
office at night as illuminated by this sys- 
tem is shown in the accompanying photo- 
graph, Fig. 1, which was taken without 
the use of any extraneous light. The 
lamps consume six and one-half amperes 
each at 110 volts (nominal) direct-cur- 
rent line. The room is flooded with a sofi 
even light so that there is no difficulty in 
reading in any part. As the light sourccs 
are large and of a low intrinsic brilliancy, 
no uncomfortable blinding effect is ex- 
perienced, even when looking directly at 
the lamps. 

In the reportorial rooms news is re- 
ceived, classified and put in readable 
form. It is a large open office, well filled 
with desks. All the desks must be il- 
luminated so as to facilitate rapid work 
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lamps quite high, concentrating the light 
downward, producing a strong even il- 
lumination, free from glare. The ac- 
companying night photograph, Fig. 2, 
shows the arrangement of the room and 
the effective illumination produced. 

Perhaps the most difficult department 
in which to obtain a satisfactory general 
illumination is the pressroom. While the 
general illumination is not required to be 
as strong as in the type-setting depart- 
ment, the presses extend up within about 
three feet of the ceiling and the room is 
so filled up with overhanging platforms, 
rolls and other machinery, that it is very 
difficult to avoid dense shadows. By the 
use of the enclosed arc and the inverted 
diffuser, very good results have been ob- 
tained. The light has been projected into 
the machinery, so that the use of small 
incandescent lamps has practically been 
dispensed with. The illumination of this 
room is illustrated by the accompanying 
night photograph, Fig. 3. 


Fic. 8.—PreEss Room, Boston HERALD. 


without eye-strain. In the mailing room, 
newspapers are received from the press 
rooms, counted and marked for distribu- 
tion. These rooms have about eleven-foot 
studding and are lighted by five-ampere 
direct-current multiple enclosed arc lamps 
with concentric light diffusers. The 
lamps are hung as high as possible. 
Type-setting and linotypes require es- 
pecially good light in order to permit the 
operators to read type rapidly. The metal 
faces have dark dead surfaces without any 
color contrast, and the type is reverscd, 
making it quite difficult to read, even 
under the best conditions. The illumina- 
tion has been accomplished by the use of 
a large number of five-ampere enclosed arc 
lamps. Owing to the height of studding, 
inverted diffusers are used. With this 
combination it is possible to hang the 


Some seventy-five enclosed arc lamps 
are required to illuminate the various de- 
partments of the Herald plant. These, 
with incandescent lamps in the smaller 
offices, halls, ete., make the Boston Herald 
plant one of the best lighted in the United 
States. 
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Uuiversity Appropriation 
Bilis. 

Three appropriation bills for the Uni- 
versity of Illinois, Urbana, Ill., have been 
introduced in the Illinois senate by Henry 
M. Dunlap. One calling for $1,000,000 
for new buildings and additions to those 
now overcrowded and inadequate, one for 


$386,000 to house the College of Medicine, 
another calling for $1,664,000, chiefly for 
running expenses and general cost of 
maintenance. 
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Toronto Electric Light Com- 
pany’s Report. 

The Toronto (Canada) Electric Light 
Company’s report for the year ended 
December 31, 1906, as presented at the 
annual meeting of the shareholders, 
showed income of $899,578.56, with ex- 
penses (including interest on debentures) 
of $336,730.92, or a little over 11.2 per 
cent on the paid-in capital of $2,997,900. 
After paying three quarterly dividends at 
the rate of seven per cent per annum and 
one at the rate of eight per cent, amount- 
ing to $277,271, a balance of $119,459 
was carried forward to profit and loss, 
bringing the total up to about $218,057. 
Of that amount $200,000 was transferred 
to reserve account, which totals now 
$500,000. | 

Mention was made of the proposed 
$1,000,000 increase in capital stock to pro- 
vide for extension of plant. 

During the past year 62,352 lamps were 
installed and 2,020 horse-power of motors. 
With the introduction of Niagara power 
it is expected the increase this year will 
be materially greater. 

In moving the adoption of the report 
the president forecasted a probable reduc- 
tion in prices of light and power as soon 
as the new plant is working smoothly. 

In the statement of assets the company’s 
plant,. including real estate, is valued at 
$3,241,950, and the Incandescent Light 
Company’s plant at $989.350. 

—oeo -—— 

The Mechanical Equipment of 
the Remodeled Tribune 
Building, New York City. 

The New York Tribune Building, lo- 
cated at the corner of Nassau and Spruce 
streets, New York city, has been remodeled 
and doubled in height, necessitating an 
enlarging of the mechanical equipment. 
The new engine equipment required for 
power and electric service consists of three 
duplex compound engines aggregating 650 
horse-power. These engines were fur-. 
nished by the American Engine Company, 
of Bound Brook, N. J. Two of them drive 
direct-connected electric generators. The 
third engine is used to drive the presses 
upon which the Tribune is printed. 

For ordinary lighting incandescent 
lamps are used, and Cooper Hewitt mer- 
cury vapor lamps are also used exten- 


sively throughout the various depart- 
ments. 

The steam plant consists of four Bab- 
cock & Wilcox high-pressure boilers. The 
building is heated by direct radiation, con- 
taining over 35,000 square feet of radiat- 
ing surface divided into-about 1,000, heat- 
ing units, 
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THE EXPERIMENTAL MOTOR-CAR 
OF THE CITY & SUBURB RAIL- 
WAY, BLANKENESE-OHLSDORF, 
GERMANY. 


BY FRANZ KOESTER. 


A comparatively prominent electric rail- 
way recently opened to the public is that 
of Blankenese-Ohlsdorf, near Hamburg. 
It is a road of about sixteen miles in 
length for city and interurban service. 
The original plans in 1902 called for a 
direct-current system, but on account of 
the later rapid development of the alter- 
nating-current, single-phase svstem it was 
decided to require additional bids on this 
improved system, and in 1904 it was de- 
termined to install a svstem similar to 
that on the Spindlersfelder road, and 
fifty-one motor-cars were therefore or- 
dered. It was further decided to build 
a power plant. In order to assure a satis- 
factory operation of the system imme- 
diately on its opening, a sample car was 
finished at once according to the new de- 
signs, for experimental service on ‘the 
above-mentioned Spindlersfelder road. 


THREE HORSE-POWER AtTR-COMPRESSOR, 
BLANKENESE-OHLSDORF RAILWAY. 


One of the accompanying illustrations 
shows the six-axle car, consisting of two 
separate halves, each having two trucks, 
one with two axles and the other with 
one. It has been modeled after the cars 
of the Berlin City & Suburban Railway. 
There are no trailers; therefore, in case 
greater capacity than one double unit is 
required it is necessary to add another 
complete unit. One half of this double 
car is provided with two sliding bow 
trollevs and the two axles of the truck of 
this car are each equipped with a motor. 
The car is divided into seven compart- 
ments, two second and five third-class. 
Directly in back of the motorman’s com- 
partment is the third-class section, with 
removable seats, so that it may be used 
for post, freight, ete. The other part of 
the car is arranged practically the same as 
the cars on the Prussian Railway, with a 
door at each end of each compartment. 
The second half of the double car is divid- 
ed into four third-class and three second- 
class in the reverse order, thus placing the 
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second-class passengers together in the cen- 
tre of the unit. The extra third-class com- 
partment in this half is used by the motor- 
man when the direction of travel is re- 
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roof of the car is made of wood, covered 
with heavy canvas, on top of which are 
placed interconnected strips of leaded iron 
which also connect to the ends and sides 


a 
Truck AND Movors, BLANKENESE-OHLSDORF RAILWAY. 


versed. The first part of the car has a 
high and a low-tension compartment, and 
the second part has only a low-tension 
compartment to supply current to the 


of the car. The sides are sheathed with 
iron, thus giving a short-circuit path for 
the current in case the high-tension feed- 
ers are dropped. 


TYPE OF MASTER CONTROLLER USED ON BLANKENESE-OHLSDORF RAILWAY. 


motor on the last axle. Although, as 
shown in the illustration, the cars are 
coupled very close together, there is no 
connecting passage between them. The 


The cars are equipped with Karorr air- 
brakes, working upon the four wheels of 
each truck. Each truck is provided with 
a brake_cylinder and an auxiliary air re- 
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ceiver, while on each car there is one main 
air tank. An air-compressor is mounted 
on the truck, as shown herewith, repre- 
senting the rear truck with the low-ten- 
sion motor on the second car half. The 
entire over-all length of one of these 
double-car units is ninety-seven feet, and 
the width is 8.5 feet, with a weight of 
71.14 long tons. 

The line is supplied with current at an 
average potential of 6,000 volts, twenty- 
five cycles, single-phase, the regulation be- 
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accomplished by drawing air in through a 
hollow shaft and discharging it through 
the armature in such a way that it does 
not affect the commutator or the brushes. 
Oil is fed to all the bearings under press- 
ure. The motor is of the four-pole type, 
with the brushes placed ninety degrees 
apart. There are six brush-holder arms, 
four for short circuit and two for the ex- 
citer. The motor is coupled to the axle 
by means of spur gears in the ratio of 1 
to 4.22. At 600 revolutions per minute 
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rent for exciter, controlling, lighting, 
heating and operating the air-pumps is 
taken at 300 volts. 

The equipment is protected by a Horn 
lightning arrester, with carbon rheostats. 
The entire high-tension layout is on one 
half of the double-car unit, and does not 
have to be connected to the second half. 
The control of the motors is purely elec- 
trical on the Allgemeine Elektricitats 
Gesellschaft’s system, and it is easily pos- 
sible to control any number of motors 


DouBLE Car Unit, BLANKENESE-OHLSDORF RAILWAY. 


ing such that the potential never falls 


_below 5,200, nor rises above 6,800. The 


wires are supported by catenary suspen- 
sion about seventeen feet high in the open, 
and 15.5 feet under bridges, zigzay zing 
through the entire length, thus reducing 
the wear on the collector to a minimum. 
The rail acts as return. 

The operation of the double car is ac- 
complished by means of three Winter- 
Kichberg single-phase, 750-volt motors. 
These motors are of the same design as 
those for the Niederschoeneweide-Spin- 
dlersfeld, with the exceptions that they are 
more strongly built and are provided with 
a ventilating arrangement. This latter is 


these motors will develop 115 horse-power 
each. The maximum speed is fifty kilo- 
meters (about thirty miles), at which 
speed the motors run at 1,120 revolutions 
per minute. These motors are hinged on 
one side to the train axle and on the other 
side to springs on the truck frame and are 
capable of even higher speed than that 
noted above. 

The car is equipped with an oi] insulated 
transformer supported below fhe car body. 
This transformer lowers the line current 
from 6,000 to 750 and 150 volts. Each 
half of the car is equipped with an ex- 
citer transformer, one for the two motors 
and one for the third motor. All cur- 


from the one controller on the first car of 
a train. 

In the car barns a line voltage of 300 
is used and provision is made for lower- 
ing the high-tension trolley bows and rais- 
ing the low-tension pole on entering the 
harn, at the same time changing the con- 
nections. The double cars are connected 
together by three couplings, one being held 
in reserve. The electric coupling is made 
up of a cable of twelve very fine wires, and 
is used for low tension only. The cars, 
as previously stated, are lighted from a 
300-volt circuit, and are equipped with 
forty-eight-volt lamps, there» being four 
sixteen and two jtwenty=five_candle-power 


346 


lamps on a circuit. Each compartment 
has two lamps, supplied from different 
circuits, so that the total illumination 
is never liable to be interrupted. Each 
end of the car is equipped with headlights 
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Low-TENsION SWITCHBOARD IN THE SINGLE- 
Motor Car SECTION. 
and signal lamps. The cars are electrical- 
ly heated by a number of rheostats of from 
one to two kilowatts each. 
As already stated, the air-compressor ir 
mounted on the truck and will be seen 
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LOw-TENSION SWITCHBOARD IN THE DOUBLE- 
MOTOR Car SECTION. 
in the illustration herewith. As will be 
seen it is double-acting and is operated 
from a three-horse-power, 300-volt motor. 
An automatic air-pressure regulator is ar- 
ranged to start the motor when the press- 
ure falls below seven atmospheres and to 
cut the motor out when the pressure rises 
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to eight atmospheres. All main switches, 
trolley contacts, etc., are operated by air 
pressure. All other details of the equip- 
ment are in strict accordance with the best 
modern practice. The cars are being de- 
signed and built by the Allgemeine Elek- 
tricitats Gesellschaft, of Berlin. 
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ORGANIZATION AND CONDUCT OF A 
NEW - BUSINESS DEPARTMENT 
SUITABLE FOR CENTRAL STA- 
TIONS IN CITIES OF 50,000 POPU- 
LATION AND UNDER.' 


BY R. BORLASE MATTHEWS. 


The keynote of modern successful busi- 
ness is system, and in these days of keen 
competition, the more perfect the system 
the more prosperous the business. In 
starting a.new-business department it is 
very essential that a good system be em- 
ployed, for, intelligently handled, it will 
become a great labor and time-saving de- 
vice. 

When the general scheme of the “sys- 
tem” to be adopted has been worked out, 


- a general instruction book should be pre- 


pared. Such a book should be of the loose- 
leaf form so that fresh instructions can 
be added in their correct place from time 
to time, as the system develops in its de- 
tails. 

Too much stress must not be laid on 
the “system,” for after all it is but a 
means to an end; alone it is of very little 
avail, it must be backed up by sound com- 
mon sense and good management. 

The first thing that should be done in 
the actual work of the department is the 
compilation of a card index of existing 
customers, as it is essential that accurate 
information should be on hand ready for 
the time when the question of an increase 
in the lighting or power load has to be 
considered, and also to satisfy the querics 
usually put by a prospective customer as 
to what his neighbor is doing. This index 
should be arranged in alphabetical order 
of the streets of the city in which the 
building is located, and not according to 
the initial letter of the customer’s name 
or the number that has been allotted to 
him, since from the point of view of the 
supply of current the building is the per- 
manent feature and the occupant merely 
temporary. On the same card should be 
placed the customer’s rotation number, 


and a note as to his connection in equiva- 


lent sixteen-candle-power lamps and in 
horse-power of motors installed. 

The cards should be distinctly marked 
by a rubber stamp, say with a broad red 


1 One of the papers presented in the competition held 
cya the cooperative Electrica] Development Association, 
veland, Ohio. 
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band across the centre, so that they mav 
be readily noted when placed with cards 
containing names of those who are not 
customers. 

The most likely field should first of all 
be attacked, the stores on the main streets 


‘and the factories, then the smaller stores 


and larger residences should receive at- 
tention, and so on until the whole town 
is canvassed. The solicitor when making 
a call should not omit “to leave his card.” 
The card suggested as advisable would be 
a postal card, addressed to the central 
station, and having on the back a printed 
request for a representative to call, spaces 
being left for filling in the time and the 
day which would be most convenient to 
the sender. This card, if placed by the 
solicitor on the telephone, will, at least. 
serve as an advertisement and reminder 
of the company’s existence, even if it is 
never actually mailed to it. 

The solicitor must be provided with a 
certain amount of ammunition before he 
makes his call; he may or may not. be 
a technical man, but he must be thoroughly 
coached and posted in those matters which 
he has to deal with, for it is fatal if the 
prospective customers realize that they 
are talking to some one who does not 
know much more about electrical business 
than they do. In residence canvassing it 
is well to endeavor to at least arrange to 
be allowed to present an estimate on wir- 
ing the house. The estimate should be 
prepared in two ways—one with the wiring 
done in the way that best suits the con- 
venience of the houscholder, and the other 
in such a manner that the figure is cut 
as much as possible, by omitting all lights 
but those which are absolutely necessary. 
and also leaving out as many wall switches 
as possible—thus giving an idea of the 
minimum price the work could be done 
for; the lower figure also shows up the dif- 
ference between necessity and convenience. 
and puts in a somewhat better light what 
at first appears to the average householder 
to be a very high figure. Chandeliers and 


other fixtures should always be figured 


upon as extras, as taste varies so much 
in the selection of these fittings, and their 


price added to the cost of wiring makes 


the latter appear excessive. 

A standard form should be prepared for 
use in getting the wiring data together, 
to ensure that nothing is omitted, and 
also so as to see that if the work is bid 
upon by more than one contractor, they 
base their estimate on the same specifica- 
tion. 

As a rule it will be found best that the 
solicitor should not make an estimate at 
the time of the calling,though it-is well 
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that he should be able at times to give 
an approximate figure, making it quite 
clear to the prospective customer that this 
is so, and at the same time making men- 
tion that an accurate figure will be pre- 
sented in the course of a few days’ time. 

If the solicitor has with him illustra- 
tions of some of the principal components 
employed in house wiring, it will aid much 
in his explanations of such things as the 
difference between side brackets and drop 
lights, between flush and wall switches, 
ete. 

Power soliciting is much more difficult 
than the canvassing in residences and 
stores. It requires, if it is to be handled 
successfully, the services of a trained 
technical man. 

The best method of dealing with the 
power situation is to investigate the con- 
ditions in each factory by turn, making 
tests where possible. The owners are 
usually quite willing to grant permission 
for this. Some factory is certain to be 
reaching the point of overload of its own 
power plant; this affords the opportunity 
for the central station. 
= The installation of a motor, say on a 

sixty-day trial, is almost invariably a safe 
risk to undertake. Under these conditions 
the best method of installation must be 
insisted upon and every care expended to 
insure the most economical results, by tak- 
ing every advantage of the flexibility of a 
motor drive, and the possibility of cutting 
out all unnecessary line shafting, for the 
greater the economy effected, the sooner 
is the owner convinced of the good value 
of central station power. 

Circulars and pamphlets, bearing on the 
use of central station power in factories, 
keep the manufacturer’s interest alive. Il- 
lustrations of various applications of mo- 
tors, though not dealing with the particu- 
lar business the manufacturer may be 
interested in, will cause him to think of 
some machine in his own business to which 
a motor could be applied in a somewhat 
similar way. As the number of booklets 
required is small, the cost of producing 
special advertising publications for power 
users is proportionately greater than in 
the larger field of residence and store 
lighting, so advantage should be taken of 
the pamphlets and flyers issued by the 
manufacturers of motors, who are usually 
glad to forward copies of the same for dis- 
tribution. 

The special folders and booklets pre- 
pared by the various advertising special- 
ists are also very useful. 

Personal solicitation as here illustrated 
is much, but it is not all; it needs to be 
allied with that powerful assistant, news- 
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paper and direct-by-mail advertising. A 


persistent course of advertising is most 
nnportant, and not merely the ordinary 
style, but also that which is educational 
in its nature, bringing forcibly to the 
front the many advantages and economies 
of electric light and power. For it is 
wonderful how ignorant the residents of 
the average city still are concerning elec- 
tricity and its applications. They hardly 
know whether a store is lighted by elec- 
tricity or not, though they appreciate®*the 
fact that one store is better lit than an- 
other, or notice that they can match colors 
more correctly in some stores than in 
others, but, unfortunately for the central 
station manager, they do not often realize 
that the light they find most efficacious 
is due to electricity. Therefore, it becomes 
his aim to enlighten them, figuratively 
speaking as well as literally. 

Local newspaper advertising is of great 
value and should be regularly employed. 
The matter should be direct and to the 
point, giving convincing reasons for state- 
ments, not merely making unproved asser- 
tions. There must be something about it 
different from other advertisements in the 
same paper, so as to attract attention, and 
having attracted attention there should be 
something worth reading. No advertise- 
ment should appear without the full name 
and address of the office of the central 
station, not omitting the telephone num- 
ber. 

The manager must be careful to observe 
any points in the local papers which may 
be useful to him in his business. An- 
nouncements of the erection of new 
houses, the alteration or extension of 
present buildings, the prospective opening 
of new stores—all these will present pos- 
sibilities of new business and must not be 
overlooked. It will also be found a good 
plan to clip from the local newspapers 
any items dealing with electrical matters 
in general, and the local electric supply 
service in particular. These cuttings en- 
tered into a scrap book will be useful for 
reference, as it is desirable to keep track 
of the amount of notice that is being given 
in the local press during different periods. 

One of the most important and live ad- 
vertisements a central station can have is 
a store (part of which may be used as an 
oftice) on the main business thoroughfare, 
and on the right side of the street. 
Every one comes down the main street at 
more or less frequent intervals, and the 


store window will become to the passers-by . 


a silent yet speaking reminder of the ex- 

istence of the electric light company, and 

also an important educational factor. 
One or more meters should be installed 
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so connected as to demonstrate to a cus- 
tomer how such instruments register 
directly in proportion to the load upon 
them, and also to explain how they are 
read. 

It is essential to hang out an electric 
sign in front of the store, a sign that can 
be seen at night some distance up and 
down the street. On no account should 
a cheap, poorly lighted sign be emploved ; 
yet, on the other hand, too elaborate a 
scheme should be avoided. It must give 
ample light so as to be an example worthy 
of emulation by the business men on the 
street, acting as an incentive to them to 
increase their lighting and to get signs 
for their own use. In any case it does 
not do to advocate a system of advertising 
which at the same time is apparently not 
considered worth adopting for the benefit 
of the central station itself. 

The so-called “free sign,” really “rented 
sign,” system should be carefully looked 
into, as it possesses many valuable fea- 
tures, and is an excellent means for in- 
creasing profits. In this connection also 
should be considered the merits of the con- 
trolled flat rate, that is, a flat rate based 
on the turning on and off of lights at a 
stipulated time by the light company's 


patrolman. 
Mention has been made of the com- 
paratively recently introduced method 


sometimes known as “direct-by-mail” ad- 
vertising. This consists in the systematic 
mailing, at regular intervals, of a series 
of personal circular letters, folders, book- 
lets and mailing cards. It is a very suc- 
cessful scheme, and on account of its 
recurring regularity keeps the service of 
the central station continually before those 
to whom they are sent. Matter for a 
purpose of this kind must be attractive . 
enough to stand out amongst the pile of 
advertising received in the daily mail and 
interesting enough in appearance to cause 
the receiver to glance at it long enough to 
appreciate the fact that the central station 
wants his custom. 

To take advantage of this system, the 
assistance of the advertising concerns must 
be sought, for the cost of the preparation 
is beyond the reach of the average central 
station owing to the small quantities re- 
quired, whereas the advertising companies 
by svndicating the matter are able to 
supply the same at low prices. 

For the proper and economical distribu- 
tion of direct-by-mail advertising, a care- 
fully prepared mailing list must be used. 
Undoubtedly, the best wav of doing this is 
to employ one of the several addressing 
machines on the markets the best types 
being those inawideh the ‘add resses/ are on 
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separate holders, as they can easily be cor- 
rected and serve as an index in them- 
selves when put away in the cases. The 
face of the letters should preferably be 
in imitation of typewriting, as it impresses 
the recipient better than stencil. The ad- 
dresses should be prepared from the main 
card index mentioned at the commence- 
ment of this paper, but divided up into 
three main sections (S) stores and busi- 
ness places, (R) residences, (P) power 
users. In the case of present customers 
their rotation number should appear on 
the address, together with a distinguish- 
ing letter, say S, R and P respectively, to 
indicate which section they belong to, 
should the address holders by any chance 
get out of place. As is suggested for the 
main card index, each of these sections 
should be arranged in alphabetical order 
of the streets. It may at first seem some- 
what an expensive recommendation, the 
adoption of a machine of this kind, but 
it ig a labor-saving device, and it must be 
remembered that a customer’s name has 
to be written out at least three times a 
month, namely, on the bill, the voucher 
and the envelope, and as regards the other 
addresses, they are first wanted for the 
advertising matter, and then owing to the 
inauguration of the new-business depart- 
ment, it will not be long before a very 
large percentage of them will be converted 
from prospective to actual customers. 
Some of the advertising concerns offer 
to take charge of the mailing, but it is 
usually preferable to mail locally so as 
to get the postmark of the home town 
on the wrapper, for attention is not then 
unnecessarily drawn to the fact that the 


work is done by outsiders. Circular letters 


and form letters should be mailed with a 
two-cent stamp and printed in imitation 
typewriting. 

As the newspaper and mail-advertising 
campaign is bringing in inquiries before 
the solicitors have completed their pre- 
liminary systematic canvass of the terri- 
tory, arrangements must be made for tak- 
ing prompt and proper care of them. The 
solicitor in whose territory the enquiry 
emanates being advised to look it up as 
promptly as possible. 

The solicitor in making out the report 
of each call, should indicate whether 
the occupant was (1) not at present in- 
terested, (2) partially interested in (J.) 
light, (H) heat, (P) power. The object 
of this being to possess a record which 
shall form a guide as to the advertising 
literature that should be sent to arouse 
interest or to bring past. the stage of par- 
tial interest. A card index which is a 
duplicate of the address plates of the 
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addressing machines should be prepared 
and arranged in the same way, so that 
the three main sections, îi. e., the S list 
(stores and business places), the R list 
(residences), and the P list (places where 
power is used), will now each have been 
divided into six subsections, indicated as 
below: 
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things that are not to the best advantage 
of the customer. 

A modified commission scale should be 
open to employés other than the solicitors, 
to encourage them in persuading their ac- 
quaintances to become customers. At the 
same time it should be clearly pointed out 
that when some one is interested in this 


Mark 
List. R—List. P—List 
(1) R (1) Pil). Sarnia EE 
S (2) R (2) POL “esac. eseria 
SÊL) R(2L POL aeaeaei 
S (2H) R (2H) POHU ean aea ee 
: (2P) R(2P) POP eee aa 


Every day a council of war should be 
held, the manager and his assistants meet- 
ing to talk the general situation over. In 
this way notes can be prepared, and in 
the case of certain as yet undecided pros- 
pects, very often some one of the staff 
may know of some local or friendly in- 
fluence that might be of considerable as- 
sistance in obtaining the required decision. 

As the new-business department ad- 
vances, it will be found necessary to get 
more solicitors into the field, so that more 
frequent calls may be made and no pros- 
pective customer neglected in any way. 

The question arises as to where the new 
solicitor should be obtained, the terms of 
payment he should receive and whether 
he should be a local man or a stranger. 
With an outsider, it will necessarily be a 
couple of months before he acquires the 
necessary local knowledge, but on the other 
hand he is probably accustomed to the 
work, having been selected on that ac- 
count. As a stranger, he will often in- 
terest people and get new business that 
the local man can not. Yet the local man 
has also many advantages in his favor, so 
that if he has the qualities required for a 
successful salesman, and has sufficient 
knowledge to enable him to offer sugges- 
tions and answer the technical questions 
that are sure to arise, he will be able to 
do good work. Evidently, therefore, part 
of the staff should be outsiders and the 
others local men. 

A solicitor usually receives a salary of 
sixty to seventy-five dollars per month, 
which is assumed to be sufficient to cover 
his living expenses, and then a commission 
is paid on all new business secured. 

This commission may be a flat amount 
per customer secured, or, better still, a 
graded rate depending on the value to the 
company of the new business secured. 

Tt is not advisable to give a percentage 
on sales of apparatus, as it might often 
be a temptation to the solicitor to sell 


Indicates that the Addressee 


Is not at present interested. 

Is partially interested in light, heat and power. 
Is partially interested in light. 

Is partially interested in heat. 

Is partially interested in power. 

Is a customer. 


way, assistance should be sought to close 
the deal. 

As an encouragement to employés to put 
forth their best efforts, a list of new cus- 
tomers should be posted up each month 
in the office, together with the name of 
the man who obtained the new business. 
recognition of this sort generally being 
much appreciated. | 

Another commission scale should te 
prepared for wiring contractors, with the 
commission payable preferably one month 
after the installation has been in use. 

A reduction of rates will not increas 
business as much as systematic canvassinz 
does, provided that the existing rates are 
not excessive. The reason that many 
people do not wire their houses is chiefls 
on account of the fear they have that the 
cost of so doing will be out of proportion 
to the advantages derived, hence the im- 
portance of dispelling any illusions that 
they may have on this point as soon as 
possible. The majority do not even ask 
what the rate is, though they often want 
an estimate of the probable monthly bill. 
They do not understand the rates as a 
tule, and knowing that the prices are the 
same to everyone, are satisfied that if 
their neighbors use it the charge must le 
all right, so that to them it is all a ques 
tion of installation cost. 

An information file should be kept in 
the office, for the general reference of the 
staff, containing illustrations, data an: 
prices of special combined apparatus de 
signed for operation with the electric cur- 
rent, such as coffee grinders, milk shakers, 
air-pumps for raising liquids, heating de 
vices, etc. Such a file is very useful in 
assisting customers in the selection of 
labor-saving and, incidentally, current- 
consuming devices, therefore a special 
effort should be made to keep it well 
abreast of the times. It should be classi- 
fied according tọ- the uses toywhich the 
apparatus cam be put, basing’ the classif- 
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cations on some well-known standard sys- 
tem such as an extension of Dewey's, 
which is employed by nearly every public 
library in the country.’ A card index 
should also be prepared for use in con- 
junction with the file collection. 

The next point to be considered will be 
the question of the total expenditure 
needed for the maintenance of an aggres- 
sive new-business department. It may be 
mentioned as a guide in this matter that 
sume of those central stations that have 
proved such a department to be a success 
are laying aside from two to three per 
cent of their gross income for its main- 
tenance; their gross income being at pres- 
ent in the neighborhood of tive dollars 
per capita per annum. About two-thirds 
of this amount is apportioned to personal 
solicitation and the balance to general ad- 
vertising expenses. 

The great battle that advertising meth- 
ods have had to fight in the past has been 
that it was so ditlicult to directly ascribe 
the result in increased business as due 
to this form of publicity; now, however, 
it is a recognized fact, and tlie path of the 
advocate of advertising is a great deal 
easier. In starting a new-business depart- 
ment, it takes a little time before the 
results begin to show, but if the depart- 
ment is run on modern lines they must ap- 
pear sooner or later. Now, from the busi- 
ness man’s point of view it is desirable 
to know how much these results cost, so 
it is essential to prepare a monthly report, 
based on the solicitor’s daily reports, giv- 


ing statistical details as to the number of | 


customers secured, their connected load, 
and probable average load; increased con- 
nections of existing customers; business 
discontinued ; comparison with results ob- 
tained in the same month a year ago; the 
number of personal interviews; the num- 
ber of form letters, and other printed 
matter sent out; the total cost, ete. 
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The Railway Signal . 
Association. 

The next meeting of the Railway Sig- 
nal Association will be held at the Great 
Northern Hotel, Chicago, Ill., March 18. 
The programme has been announced as 
follows: 10 a. M. to 12 m., discussion on 
general specifications for electric inter- 
locking; 12 M. to 1 P. M., discussion on 
installation and maintenance of storage 
hatteries ; 2.30 to 3.30 P. M., discussion on 
signal lamps; 3.30 to 4.30 P. M., discus- 
sion of special committee report on inter- 
locking and block signals. 
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The Faraday Society. 


The twenty-sixth ordinary meeting of 
the Faraday Society was held on Tuesday, 
January 29, 1907, at the Institution of 
lectrical Engineers, 92 Victoria street, 
5. W., London, England, when a general 
discussion on osmotic pressure took place. 
Professor H. E. Armstrong, F.R.S., was 
in the chair. 

The discussion was opened by the Earl 
of Berkeley, who exhibited and described 
his apparatus for the direct measurement 
of osmotic pressure. 

The ordinary direct method of measur- 
ing osmotic pressures is to obtain equi- 
librium on the two sides of the semi- 
permeable membrane by means of the 
pressure of a head of liquid. The method 
devised by the author and E. G. J. Hart- 
ley substitutes mechanical pressure, which 
is put straight on to the solution, and 
equilibrium thus obtained. Reversing the 
usual arrangement, the solution is put 
outside the semi-permeable tube, in an 
outer containing tube of gun-metal, and 
the solvent inside, suitable mechanical ar- 
rangements being provided for rendering 
the joints leak-tight. The pressure is ob- 
tained from a plunger worked with a pile 
of weights and delivered through a mer- 
cury U-tube to the solution outside the 
septum. Equilibrium is obtained or cal- 
culated by watching through a telescope 
the motion of the solution in a gauge. 
The measurements may be made at any 
desired temperature. Corrections are ap- 
plied for the imperfect semi-permeability 
of the membrane by analyzing the solvent 
to see if any solution has passed into it. 

A vapor-pressure method for measur- 
ing osmotic pressure was also described. 
This is a modification of the Ostwald and 
Walker dynamical method. Air is sucked 
through a spiral train of glass vessels 
containing first sulphuric acid, to dry it, 
then the solution from which it gets 
saturated up to the vapor pressure of the 
latter, then the solvent, of which it here 
takes up more, and finally sulphuric acid 
again. There are two trains of vessels 
arranged to oscillate about a central axis, 
soo that the air does not actually bubble 
through the liquids, which is unsatisfac- 
tory, but merely passes over them, glass 
beads being placed in the tubes to increase 
the melting surfaces. The whole appa- 
ratus can be placed in a bath and worked 
at any desired temperature. Arrhennius’s 
relation was used for calculating the os- 
motic pressures from the lowered vapo” 
pressures, and very concordant results 
were shown to have heen obtained be- 
tween measurements made by the direct- 
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pressure and the vapor-pressure methods. 
The author is of the opinion that the lat- 
ter method will chiefly have to be relied 
upon to furnish data for the 
further study of osmotics. 

W. C. Dampier Whetham, F.R.S., 
speaking on “Indirect Methods of Meas- 
uring Osmotic Pressure,” agreed as to the 
importance of the vapor-pressure method. 
He discussed the formula used by Berke- 
ley and Hartley, and explained the differ- 
ence between it and the vant Hoff 
formula obtained from thermodynamic 
considerations, the expressions being iden- 
tical where there is no change of volume 
of the solvent as it enters the solution. 

Dr. T. M. Lowry spoke on “QOsmotie 
Pressure from the Standpoint of the 
Kinetic Theory.” The motion of the par- 
ticles postulated by the kinetic theory 
leads in the case of composite gases or 
liquids to a process of diffusion. When 
diffusion is resisted a pressure is set up 
which constitutes the osmotic pressure 
of the system. This can be effected by 
means of a semi-permeable membrane, 
through which only one of the constitu- 
ents can pass. Such membranes un- 
doubtedly act in virtue of their solvent 
properties. ; 

The application of the equation PV = 
RT to the osmotic pressure of gases could 
be predicted on general theoretical 
grounds, but there was no a priori reason 
for supposing that it would be applicable 
to the case of liquids. ‘The mere fact that 
all liquids were not miscible was sutticient 
to show that the conditions were widely 
different from those prevailing in mixed 
The validity of the law had been 
established experimentally, and must be 
accepted as a fact of fundamental import- 
ance in all discussions as to the nature of 
osmotic pressure. 

In the early vears of the osmotic discus- 
sion it had been assumed by van’t Hoff 
and others that since osmotic pressures 
and gas pressures could be calculated by 
means of the same formula the conditions 
must be identical in the two cases, and it 
was definitely stated that in dilute sugar 
solutions the osmotic pressure was wholly 
due to the bombardment of the membrane 
by the molecules of the sugar, the effects 
produced by the water molecules being 
substantially identical on cither side of 
the membrane. ‘The alternative view, 
that osmotic pressure represented a dim- 
inution in the activity or “active mass” of 
the solvent was suggested by Poynting 
in 1896, and had subsequently been advo- 
cated by Armstrong, Beilby, van Laar, 
and others. In most casesst had beenyas- 


accurate 


gases. 
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sumed that the essential factor was a dim- 
inution in the average energy of the water 
molecules. From the standpoint of the 
kinetic theory this was unnecessary, as 
also was the view advocated by Rodger 
and by Traube that the solute was direct- 
ly combined with one or more molecules 
of the solvent. The mere presence in the 
surface of the solution of molecules of the 
solute which could not enter the mem- 
brane was sufficient to check the escape of 
solvent particles from the solution into 
the membrane, without affecting the re- 
verse passage of solvent from the mem- 
brane into the solution. This would lead 
to a diminished solubility on the side of 
the solution and to a flow of liquid 
through the membrane which could only 
be checked by putting pressure on the 
solution. 

The simplest case of a semi-permeable 
membrane is undoubtedly to be found in 
the surface of separation between liquid 
and vapor. At such a surface the kinetic 
theory postulates a continual interchange 
of molecules between the two phases. But 
while the rate of escape or evaporation 
would be reduced by the presence of non- 
volatile molecules in the surface, the rate 
of condensation would be unaffected, and 
equilibrium could only be restored by de- 
creasing the vapor pressure and so dimin- 
ishing the rate of condensation at the sur- 
face of the solution. In this case a quan- 
titative relationship could be deduced. If 
N and n were tlie relative numbers of 
particles of solvent and solute in the sur- 
face and p and p’ the vapor pressures of 
solvent and solution, then if each mole- 
cule of solute replaced a single molecule 
of solvent in the surface layer, the reduc- 
tion of vapor pressure would be shown by 

: 
the equation Ps eee It had been 
p N +n. 

shown by Nernst that from this simple 
relationship the identity of the osmotic 
pressure of a dilute solution with the 
pressure exerted by a gas of equal mole- 
cular concentration could be directly de- 
duced. The blocking of the surface was, 
therefore, sufficient to afford, not merely 
a qualitative, but also a quantitative ex- 
planation of osmotic pressure. 

Professor L. Kahlenberg sent in a com- 
munication to the discussion on “The 
Bearing of Actual Osmotic Experiments 
upon the Conception of the Nature of So- 
lutions.” 

The occurrence of osmosis and its direc- 
tion and extent are determined by the 
nature of the septum and of the liquids 
that bathe it. Experiments have shown, 
too, that there is always a major and 
minor current present, following în op- 
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posite directions, althougn it often ap- 
pears as if the osmotic process were onc- 
sided. In this case the septum is termed 
“semi-perineable,” and recent research has 
centred around so-called semi-permeable 
membranes which really do not exist. The 
author has demonstrated that it is pecu- 
liarly strong selective action on the part 
of the septum which causes it to be ap- 
proximately semi-permeable in certain 
cases, and he has recently even succeeded 
in separating two colloidal substances by 
dialysis. ‘This selective action is due to 
the solubility or insolubility of the sub- 
stances concerned in the membrane, aud 
therefore osmotic pressure is due to the 
same forces—essentially chemical in char- 
acter in the opinion of the author—as the 
processes of solution, and they may be 
quite variable as diflerent septa and dif- 
ierent liquids are employed. The usually 
accepted. “sieve theory” is untenable, be- 
cause larger molecules frequently go 
through a membrane more readily than 
smaller molecules. 

So-called semi-permeable membranes 
have, of late years, been studied on ac- 
count of their bearing on van't. Hoit’s 
“gaseous pressure” theory of solution and 
of osmotic pressure. ‘This maintains that 
as long as the membrane is semi-perme- 
able the osmotic pressure is the same in 
the case of any septum for a given solu- 
tion against the pure solvent, a position 
contrary to experimental facts. 

Again, by applying Carnot’s cycle and 
the usual thermodynamic formule to the 
hypothetical case of abstracting, then re- 
turning solvent from a dilute solution in 
a cylinder fitted wita a semi-permeable 
piston, relations have been deduced be- 
tween latent heats of fusion and freezing 
points, and latent heats of vaporization 
and boiling points, assuming the gas 
equation to hold for dilute solutions. But 
the results obtained are frequently far 
from the experimental values found for 
different solutes in the case of one and 
the same solvent (in the case of electro- 
lytes), and it has been necessary to postu- 
late either dissociation or polymerization ; 
but the author, referring to his previvys 
papers, considers these explanations are 
weak and unnecessary. The thermody- 
namic calculations involve the assumption 
of a semi-permeable membrane which at 
the same time is quite passive. As it is 
selective action which produces semi-per- 
meability, no such membrane can exist. 
Therefore, thermodynamic osmotic press- 
ure (which is not really osmotic pressure 
at all) is quite a different thing from that 
measured by experiment. Finally, to 
speak of the experimental osmotic press- 
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ure of any solution, without mentioning 
what septum is used to separate that solu- 
tion from what other liquid, is devoid of 
meaning. 7 

H. N. Morse communicated tables con- 
taining a summary of the recent experi- 
ments made by him and Mr. Frazer, with 
glucose and cane-sugar. ‘The conclusions 
arrived at are : (1) In the vicinity of 
twenty degrees the osmotic pressure ex- 
erted by either is equal to that which a 
molecule equivalent quantity of a gas 
would exert if its volume were reduced, at 
the same temperature, to the volume of 
the solvent in the pure state. (2) Be- 
tween eighteen degrees and twenty-six de- 
grees, at which the measurements were 
made, both cane-sugar and glucose in so- 
lution are in the anhydrous condition. 
Measurements made just above zero yield 
pressures somewhat above the calculated 
gas pressures. 

Dr. J. C. Philip thought, with reference 
to Dr. Lowry’s hypothesis, that whatever 
views might be entertained as to the na- 
ture of osmotic pressure, one was bound, 
on thermodynamic grounds, to conclude 
that dilute solutions must behave as a gas 
in relation to concentration and tempera- 
ture. 

J. G. A. Rhodin remarked on the fact 
that osmotic pressure as usually explained 
seemed to work in the wrong direction, 
namely, from the lower in the direction 
of the higher pressure. It was remark- 
able, too, that a semi-permeable mem- 
brane should conduct electricity so easily. 
Many of the supposed agreements between 
calculated and observed results and 
modern physical chemistry were due to a 
reckless and unjustifiable use of the 
method of least squares. 

Dr. Alexander Findlay said that on ac- 
count of unfamiliarity with van’t Hoff’s 
theory of solutions there had been much 
misunderstanding as to what was the 
problem actually to be investigated. Re- 
ferring to Kahlenberg’s objection to semi- 
permeable. membranes, from the thermo- 
dynamic standpoint it did not matter 
whether there were selective absorption 
or not, provided the changes in energy 
were equal in opposite directions. He 
considered that the quantitative side and 
the thermodynamic side of the subject 
had been thoroughly worked out, and the 
remarkable accuracy of the work of Morse 
and Frazer, and Berkeley and Hartley, 
pointed to absolute agreement between ex- 
periment and the van't Hoff thermody- 
namic theory. He did not take kindly to 
Dr. Lowry’s kinetic explanation, and 
thought that the membrane might_be left 
out altogether, and the diffiisionyonly be- 
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tween a solution and a laver of pure sol- 
vent on the top of it made use of for ex- 
plaining what took place. 

W. A. Davis said that vant Hoffs 
original hypothesis neglected the influence 
exerted on the solute by the solvent.; Dr. 
Lowry’s modification of van’t Hoff’s con- 
ception was therefore necessary from that 
standpoint. Osmotic pressure had also 
been explained as the tendency to equalize 
the surface tension on the two sides of 
the osmotic cell. 

The Earl of Berkeley disagreed with 
Dr. Findlay that the thermodynamic was 
the only logical way of looking at things. 
Ile diseussed further the discrepancy be- 
tween the formula used by him and the 
thermodynamic formula which could be 
explained on the conception one formed 
of osmotic pressure. 

Dr. T. M. Lowry said that the views he 
advocated accounted for the negative di- 
rection of the osmotic flow referred to by 
Mr. Rhodin. It was not remarkable that 
Boyle’s law should hold good for osmotic 
pressure, but it was remarkable that the 
constant R in the two cases should be 
identical. The agreement should throw 
light on the surface structure of liquids. 

The chairman emphasized the general 
applicability of the vapor-pressure method, 
which, although tedious and troublesome, 
could be used with any solvent, at all tem- 
peratures, and under all pressures. The 
compressibility of liquids would prevent 
it agreeing quite with direct measure- 
ments; it was therefore important that 
careful comparisons of the two should be 
made. In reply to Dr. Findlay, Morse 
and Frazer’s results did not agree with 
those of Berkeley and Hartley; there was 
a possible constant error in the former, in 
spite of the extraordinary accuracy of the 
work. He hoped more experimental work 
would be done with living tissues on the 
line of Pfeffer’s original measurements. 
The term “osmotic pressure,” unless mere- 
ly used in the sense of a pressure required 
to establish equilibrium, was a misleading 
one; there was nothing to show that a 
pressure existed inside a solution in a 
closed vessel apart from simple gravity 
pressure. The results of Morse and Frazer 
brought dilute and concentrated solutions 
into line, and were a great advance on 
the van’t Hoff treatment; they put the 
ordinary gas point of view out of court. 
He deprecated the doginatic, unscientific 
treatment to which the whole subject had 
been subjected for the purpose of bolster- 
ing up a particular point of view: the 
facts needed examination from a broad 
and critical standpoint. 
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Data on Electrical Corpora- 
tions in New York State. 
The annual report of the Commission 

of Gas and Electricity of the State of 

New York, presented to the legislature 

January 29, 1907, was briefly summarized 

in the issue of the ELECTRICAL REVIEW 

of February 2. Supplementing that sum- 
mary the following data may be of in- 
terest: 

The outstanding stock and bonds of 
operative companies are given as follows: 


1808. 
Classification of No. {Stock and Bonds 


Companies. | Outstanding. 
Coal and water gas...... 51 $232,901 200 
Elect 222 neck eeeeusles 162 204,348, 387 
Gas and electric ......... 51 101,406,840 
OU Gases cad ox taciri 13 43,550 
Acetylene gas........... 12 61,075 
Natural gas............. 41 6,419,850 


$545, 180,902 


The amounts invested in municipal and 
individual plants are given as follows: 


Classification of nee 
rane Ne invested. 
Municipal gas...........: 8 | $14,000 
Municipal electric........: 35 77,426 

Electric, individual. ..... ' 40 | 317,77 
‘Oil gas, individual....... © 8 | 16.268 
Acetylene gas, individual.: 1: 25, 545 
Natural gas, individual..: 2 500 

| 


The amount of coal and water gas sold 
to consumers and for public lighting was 
34,738,143,737 cubic feet, as against 29,- 
569,810,417 cubic feet for the preceding 


Name of Companies. 


= aS eae 


Niagara, Lockport and Ontario Power Co.| Three phase 


Herkimer County Light and Power Co....| Three phase 
Wetmore Electric Co.. 2.0.2... eee ce eee Three phase 
Albany and Hudson Railroad Co.......... Three phase 
Northern Power Co. ..........cseccceceecee Three phase 
Deposit Electric Co... . 2... eee eee eee eee Three phase 


Cart e Electric Light and Power Co....} Three phase 
Upper Hudson Electric Co................ Two phase 
Utica Gas and Electric Co..............0.. Three phase 
East Creek Electric Light and Power Co. .| Three phase 
Rockland Light and Power Co............ Three phase 
Albion Power Co o3s.25546 502042 0555s0ts aes Three phase 
Hudson River Electric Power Co.......... Three phase 
Niagara Falls Power Co .............. cess Three phase 


vear, an increase of seventeen per cent, 
and the total amount of gas sold by all 
companies, including acetylene, gasolene 
and natural gas is 39,858,755,381 cubic 
feet, as against 37,914,016,400 cubic feet 
for the preceding year, an increase of 
about five per cent. 

The number of open are lamps em- 
ployed instreet lighting by electric com- 
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panies decreased from 9,191 to 8,605, and 
the number of enclosed ares increased from 
24,055 to 25,767. There were 50,101 in- 
candescent lamps employed in street light- 
ing. 

Long-distance transmission of electricity 
for general power and lighting purposes 
at relatively high voltages is increasing 
throughout the state. The line construc- 
tion of the companies engaged therein is 
special as to insulators, poles and safety 
devices. A list of plants given below enu- 
erates some important details, as of De- 
cember 1, 1906. 

—_—___<-@-__ 

Novel Scheme of Welfare 
Work of the Brooklyn 
Edison Company. 

There has recently been instituted by 
W. W. Freeman, vice-president and gen- 
eral manager of the Edison Illuminating 
Company, of Brooklyn, a far-reaching 
scheme of welfare work which has hitherto 
been unsurpassed. This is the institution 
in the club-rooms of the company of an 
evening course in electrical engineering 
for the benefit of the male members of aii 
departments of the company. The course 
consists of high-grade experimental lec- 
tures, such as are given in technical in- 
stitutions, covering the elements leading 
up to electrical measurements, direct and 
alternating currents. Sydney W. Ashe 
has been retained as professor in charge, 
and he is assisted by A. S. Hegeman, of 
the Brooklyn Polytechnic. Four lectures 
have so far been given and the interest 


- 


‘ t [we E 
© a a E = z zS $ 
26 os -3 as e=g tig 
s$ ži EE SE Fbe sce 
Ca ED o kz “5 asi ľĀR 
> © = a EZ E 

60.000 | Copper and Towers and 
aluminum |, Porcelain | poles 10,0000 168 
22.000 Copper Porcelain | Poles, wood | 1.230), 12 
22.000 Copper Porcelain | Poles, wood Buy 12 
11,000 Copper Porcelain | Poles. wood | 2.40) 85 
22.100 | Aluminum | Porcelain | Poles, wood Tun Be 
6.600 Copper Porcelain | Poles, wood R5 10 
WWD Copper Porcelain | Poles, wood 330) 18 
11.5") Copper Glass Poles, wood 30, 6 
23,000 | Copper and 
aluminum | Porcelain | Poles, woo! | 5,000) 40 
16,000 Copper Glass Poles, wood wu, 18 
16,000 Copper Glass and 
percelain Poles, wood 2 8 
6.600 I Aluminum Glass Poles, wood 3w 3 
12,000 Copper Porcelain Towers and 
poles 40.000 
22,000 Copper and 
| aluminum | Porcelain Poles. wood 
and concrete 3,000 35 


manifested has shown the great value of 
the work. The meetings are held every 
Tuesday evening. 

This course was made possible in a 
large measure by Mr. Freeman and W. T. 
Wells, general superintendent, and its suc- 
cess was due in large measure to W. T. 
Fairburn, chairman, and GANA Welbhee of 
the Edison Club committee. 
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The Differential Electro- 
dynamometer. 

The differential electrodynamometer, 
devised by Potier, has some advantages 
over the usual instruments for measuring 
current and power in alternating circuits, 
in that it is independent of frequency and 
wave-form. The device consists of three 
coils connected in series. Two of these 
are stationary and are exactly equal, and 
wound so that each neutralizes the effect 
of the other. The third coil is movable 
and placed about the other two in the 
usual position. In use the three coils are 
connected in series in the circuit which is 
under investigation, and a non-inductive 
resistance is connected so as to shunt one 
of the fixed coils and the movable one. In 
this way an extra current will flow 
through the remaining fixed coil, thereby 
setting up a torque upon the movable 
coil, which will be proportional to -the 
power in the circuit. Careful tests made 
of this instrument by H. Tellier have 
shown that it gives very reliable results, 
even with exceedingly irregular wave- 
forms.—Translated and abstracted from 
L’Industrie Électrique (Paris), January 


20. 
< 


Electric Cranes at the Middlesbor- 
ough (England) Docks. 

Important additions have been made re- 
cently to the large shipping docks of the 
Northeastern Railway, at Middlesborough, 
England. These docks, when first con- 
structed, made use of hydraulic cranes, 
but twelve years later, in 1903, these were 
replaced by electric cranes. The exten- 
sions to the dock have now been finished, 
and it probably has the most complete 
electric crane and capstan equipment in 
existence. Power is furnished for these 
from a power-house situated on the dock 
side. It is distributed throughout a net- 
work of underground cables laid solid and 
supplying about sixty crane-connection 
boxes, into which the cables running to the 
cranes are plugged. ‘There are nineteen 
three-ton, ten five-ton electric cranes, and 
twenty-six one-ton pull capstans. The 
three-ton cranes have a radius of jib of 
forty-four feet nine inches. The height 
of the jib top is sixty feet from the quay 
level. The speed with a three-ton load 
is 150 feet per minute, and 250 fect a 
minute with one-half this load. The lift- 
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ing motor is rated at fifty horse-power, 
and the revolving motor at eight horse- 
power, which gives a revolving speed at the 
hook of 400 feet per minute. The cranes 
are of the high gantry type, allowing trains 
to pass under them, and are moved by elec- 
tric motors at a speed of about thirty feet 
in three minutes, allowing for changing 
the connections. The lifting motor is fit- 
ted with a band brake controlled by an 
electromagnet. ‘The brake may also be 
operated by hand from the operator’s cab- 
in. The crane is provided with portable 
lamps and with plugs for connecting in 
instruments for inspection. The ten-ton 
cranes are similar in design, though 
heavier. The slewing motor is rated at 
twelve horse-power, and the lifting motor 
at sixty horse-power. The latter is both 
single and double-geared to the lifting 
barrel, suiting it to lifting loads up to 
two and up to ten tons, respectively. ‘The 
electric capstans are operated by twenly- 
four-horse-power motors, shunt-wound, 
running at 1,100 revolutions per minute, 
and capable of exerting a steady pull of 
one ton at a speed of 200 feet per minute, 
and of hauling a load of 100 tons on 4 
level road. The capstan head is driven 
through a worm and wheel, both sub- 
merged in oil. An automatic mechanical 
brake is attached, which is released when 
the motor starts. The motor is controlled 
by a switch working through a pedal 
placed on the cover of the manhole, so 
that one operator can control its entire 
working.—A bstracled from the Electrical 
Review (London), February 8. 


< 


Notes on Rheostat Design. 


Rheostats are divided by F. D. Hallock 
into two types—the open type and the 
embedded or enclosed type. In the former 
the resistance material is open to the air 
and easy of inspection and repair; in the 
latter the material is embedded in some 
substance such as enamel. These rheo- 
stats, unless they are small, are difficult 
to repair, and occasionally cause trouble 
through absorption of moisture. The re- 
sistance material is selected according to 
the type of rheostat. There are several 
materials available, but, in general, an 
alloy having a negligible temperature co- 
efficient is desirable. For starting rheo- 


stats, however, a resistance material with 
a considerable positive temperature co- 


efficient is not a disadvantage. Materials 
having a negative temperature coefficient 
are generally to be avoided, and where an 
automatic decrease in resistance is desir- 
able, some other method of attaining it 
should be adopted. Resistance units capa- 
ble of being easily assembled are prefer- 
able, and the sizes of these units should 
be determined by mechanical as well as 
electrical considerations. A small number 
of units may be used for a large number 
of rheostats. A large range in size may 
be covered by two units wound with wire 
and three grid units. For starting service 
it may be assumed that the entire energy 
absorbed in the resistance has not time to 
be radiated during the start; hence the 
energy absorbed is equal to the heat gen- 


erated; and from the physical constants 


of the resistance material the proper size 
of wire for any given current and time of 
starting may be computed. The data thus 
obtained should be plotted in curves, show- 
ing for the several units the limiting start- 
ing current for any starting time. In 
starting, it is necessary to proceed in steps, 
in practice the number being from three 
to ten. For small motors fewer steps may 
be employed than for large. For selecting 
the size of steps an acceleration curve for 
the motor may be used, since this curve 
also represents the counter-electromotive 
force of the motor. The first step is de- 
termined by the resistance necessary to 
limit the current to the value desired when 
the motor is standing still. The other 
steps are determined in the same way, the 
electromotive force considered being the 
difference between the applied and the 
counter. The steps should be proportioned 
so that fluctuations in the current will be 
uniform when the rheostat arm is moved 
from step to step in equal time intervals. 
The standard lines of starting rheostats 
are designed for a certain load. While 
some variation is allowable, the rheostat 
which is too large for the motor it is to 
start will have too little resistance, and 
subject the motor to too much current. 
Likewise, a rheostat which is too small 
will not allow sufficient current to pass 
until several steps have been passed, and 
the motor thus has only-two or three steps 
remaining cto starb\itx The moter with a 
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starter having a comparatively large num- 
ber of steps is capable of better perform- 
ance on a wide range than one of few 
steps, since if the motor does not start on 
the first step, the rheostat may be moved 
to the second or third without starting 
the motor with a jerk. Advantage of 
radiation may be taken when rheostats are 


used for continuous service. The tempera- 


ture of the wire will be that at which the 
heat developed is equal to the heat radiat- 
ed. It is best to give the rating of rheo- 
stat units for continuous service in watts 
for the same thermal conditions; then, 
no matter what piece of apparatus is un- 
der consideration, it is dissipating a cer- 
tain number of watts per square inch of 
surface when the rise in temperature is a 
certain number of degrees above the sur- 
rounding air, and it can not get rid of 
any more heat until the difference of tem- 
perature is increased, unless artificial cool- 
ing means be employed. No matter what 
the material or its form, the ultimate tem- 
perature which it will stand without fail- 
ure can be estimated if its rating in watts 
is known. Curves of standard units should 
be plotted, giving the temperature rise 
when a certain number of watts is being 
radiated. From these the proper unit for 
any particular condition may be selected. 
In the design of field rheostats, tapered 
resistances may be used—that is, the first 
step may have a higher capacity in am- 
peres than the next. In laying out a 
tapered resistance for a low-voltage line, 
the next highest resistance unit may be 
inserted without exceeding its capacity 
sooner than on a high-voltage line—that 
is to say, a field resistance for a 200 or a 
500-volt motor may be used on 110 volts 
so long as its first-step capacity is not 
exceeded, while the reverse is not true. The 
hot and cold resistance of shunt fields 
varies about twenty per cent. This must 
be allowed for when selecting a rheostat. 
It is important to bear in mind the manu- 
facturing facilities when selecting a de- 
sign, as the type may be determined by 
the tools available—Abstracted from the 
Electric Journal (Pittsburg), February. 
< 
The Arc and the Spark in Wireless 
Telegraphy. 

Until recently most of the energy de- 
voted to developing wireless telegraphy 
was concentrated on improving the receiv- 
cr. Now that attention is being given 
to the sending apparatus, it is probable 
that considerable advance will be made. 
It is this feature of the are that is dwelt 
upon here by L. B. Walter. There is much 
discussion of undamped oscillations, but 
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the author points out that this term is a 
misnomer, and that “forced” or ‘“sus- 
tained” oscillations would be more correct. 
That they are but little damped, even in 
the influence of the steady arc, is highly 
probable, and that the succeeding dis- 
charge follows before the damping has 
become pronounced, is also probable. To 
this, in a great measure, the excellent re- 
sults obtained by the newer methods may 
be ascribed. It has been said that the 
Poulsen arc used for setting up high-fre- 
quency oscillations is not a true singing 
arc. This is a point which can be de- 
cided by experiment alone, but Benischke 
considers that the chief result of the hy- 
drocarbon atmosphere surrounding the arc 
and of the magnetic field is that the main- 
tenance of an arc with the ordinary poten- 
tial difference between the electrodes is 
thereby rendered impossible, and the po- 
tential difference has, in consequence, to 
be raised, thus increasing the energy sup- 
ply on which the shunt circuit can draw. 
Even though it be granted that all the ad- 
vantages of continuous undamped oscilla- 
tions are realizable in full measure, the 
author is inclined to differ from those who 
believe that spark telegraphy is doomed. 
For certain purposes—naval and military 
—this mav be true, to some extent, and 
for commercial purposes also to some con- 
siderable degree; but spark telegraphy can 
hardly be said to have entered upon that 
phase. So far as wastefulness is con- 
cerned, the advantage does not lie on the 
side of the arc method; and the method of 
signaling by striking the are afresh for 
each separate signal, while more economi- 
cal than continuous burning, is not prac- 
ticable, since it would limit seriously the 
available speed of transmission and also 
the permissible resistance of the oscillat- 
ing circuit. The average ratio of the 
energy in the are circuit to that in the 
oscillating circuit is seven to one, accord- 
ing to Poulsen, giving an efficiency of, 
roughly, fifteen per cent. The frequency 
at this efficiency is said to be about 
350,000. At 160,000 the efficiency is 
twenty-nine per cent. At 50,000 it is 
fiftv per cent. Tf these figures be plotted 
it will be seen how rapidly the efficieney 
decreases with an increase of frequency. 
For frequencies far below 350,000 the effi- 
ciency is very low. It would be interest- 
ing to know whether the curve of effi- 
ciency, after first dipping down with an 
increase of frequency. finally takes a turn 
upward, and at what point. An important 
point has been demonstrated by Sahulka. 
Tt was found that oscillations occur in the 
choking coils placed in the supply circuit, 
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and that these are of a frequency differ- 
ing from that of the oscillating circuit. 
To avoid the presence of two sets of oscil- 
lations it is necessary to make the sclf- 
induction of the coils in the primary cir- 
cuit small, and to put a small self-induc- 
tion in series in the are circuit, which is 
chosen so that the two discharge paths of 
the condenser correspond to the same fre- 
quency. Incidentally, this discovery seems 
to permit of increasing the efficiency, since 
a secondary winding may be placed around 
both, and the self-induction coils connect- 
ed in series with the ordinary secondary 
oscillating circuit, a condenser being 
placed in parallel with the arc series self- 
induction. Attempts have recently been 
made to eliminate the so-called inherent 
disadvantages of spark telegraphy. The 
chief of these drawbacks is the compara- 
tively lengthy inactive interval between 
the initiating spark of one wave train and 
the last oscillation of effective amplitude 
in the preceding wave train. Two at- 
tempts at the solution of this problem have 
been made, one by Eisenstein, and one 
by Sahulka. In the first the chief feature 
is the employment of three-phase supply 
current. The primaries of three trans- 
formers or induction coils are connected 
between the three wires of the supply cir- 
cuit and the starting point, so that the 
current from each phase passes through 
the three windings in turn and starts dis- 
charges on the oscillatory circuits across 
the spark gaps, one after the other. By 
this means the transmitter may be kept 
practically constantly excited. Sahulka 
seeks to accomplish the same purpose by 
mechanical, in place of electrical, means. 
He has pointed out that the chief cause of 
the long inactive interval between the 
wave trains in ordinary spark telegraph 
transmitters is that during the whole time 
the spark lasts the source of current is 


practically short-circuited, and hence its 
potential difference is reduced to zero and 
can increase but gradually on the spark 
ceasing, owing to the inductance of the 
circuit and the necessity for charging 
again the condensers in the oscillatory cir- 
cuit. To overcome this defect he uses a 
rotating commutator of special construc- 
tion. This differs from the rotating com- 
mutator devised by Tesla and Braun, in 
that two condensers are used, which are 
alternately connected to a source of cur- 
rent for charging, and are next disconnect- 
ed and then inserted in the oscillatory cir- 
cuit. Thus, while one condenser is giving 
up its discharge, the other is being 
charged. The breaks between separate 
wave trains may in this way be made very 
short. This method, however, appears 
suitable for small power stations only.—— 
Abstracted from Electrical Engineering 
(London), February 7%. 
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Methods of Getting New Business 
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A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Analyzing the Needs of 
Consumers. 


THE WAYS AND MEANS OF MEETING THEIR 
REQUIREMENTS. 


Don’t bank too much on your satisfied 
customer. Beneath his apparent smiles 
there may be rankling the sharp thorn 
of some grievance; and no matter whether 
it be real or imaginary, he has got to have 
somebody to lay it to. You won’t have 
to resort to any necromancy to figure out 
who is going to be the victim. 

Wait a moment; perhaps vou are bring- 
ing trouble down on your own head. Os- 
tensibly you are not, of course; unwitting- 
ly you may be. Are you complacently al- 
lowing your customer, for want of proper 


Most solicitors would hardly think of a police 
station as a probable customer for an electric 
sign, but in reality they are easily converted to 
the use of an electric sign by an aggressive 
new-business department. 


advice, to use current extravagantly? Are 
you loading him up with a lot of light or 
power he doesn’t really need ? 

The day of reckoning is coming, after 
a spell. One of these fine Tuesday morn- 
ings your overloaded customer is going to 
sit up, dig his fists into his eyes, and ask 
“Why?” Then, likely, it is going to be 
too late for you to explain, and your 
customer, whether he continues to use your 
current or not, has had, in that moment, 
implanted the germ of suspicion, which is 
not the pleasantest sort of a germ for 
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culture in a customer. It destroys hia 
confidence. It liberates his proclivity for 
fault-finding. It transforms him into a 
whimsical creature. It makes him finicky, 
uncertain, contentious. 

As a sordid dollars-and-cents proposi- 
tion the central station may not consider 
it its duty to dissuade overzealous cus- 
tomers from using current extravagantly. 
The central stations may argue that their 
customers know their business better than 
anybody else, and that if they are dis- 
posed to use electricity, let them do it 
whether it be much or little—with a secret 
leaning towards the “much.” 

Such reasoning may apply properly 
enough to the purchasing of groceries, 
meats, clothes, etc., because folks have a 
tolerably good idea of just what they need 
in these lines. But electricity is a horse 
of another color: It is a product little 
understood by the people. It is new. It 
is strange. Folks must be tutored in its 
uses. ‘They must be taken by the hand 
and the way pointed out. 

Would you have your people learn the 
lesson by tedious and costly experience? 
Would you regard them as explorers? 
While they are trudging along, groping 
in the dark, they are pretty certain to 
bump up against many sharp corners, 
with prejudicial frequency, and with a 
promising chance of becoming discouraged, 
and throwing up the whole thing as a bad 
job. 

Electricity knocks at the door of home, 
store, shop; offering its services as a will- 
ing slave, when properly handled; yet it 
plunges down the street, wild and ungov- 
ernable, like Diamedes’s mares, when un- 
harnessed. You are the one to tame the 
steed. It is your province to turn it over 
to your people, already subdued, or to be 
prepared to point out the means to 
them. 

The time is coming when the public 
will not need such lessons. Every cus- 
tomer will know the amount of electricity 
he needs for a given purpose. Where he 
may be burning two lamps to-day he will 
discover that one will answer his purpose. 
He will find, sometimes, that he has been 
burning lamps of too great power in his 
signs, or porches, or corridors, or closets, 
or other places where small candle-power 


lights would be equally satisfactory, and 
appreciably cheaper. It will come to your 
customer, when he gets a little better ac- 
quainted with electricity, that he can use 
turn-down lamps in sleeping apartments, 
bath-rooms, basements, halls, clothes 
closets and kindred places where bright 
lamps are not always necessary, and only 
eat up needless current. 

Are you going to wait leisurely for him 
to find out these advantages himself, and 
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Such effective pieces of advertising are being 
sent out with each monthly statement’ oy nu- 
merous central stations. ey are made to fit 
small-sized envelopes. 


after he has stumbled against the truth. 
look back at you and sorely wonder, and 
wonder, and wonder? It’s wrong. It 
spoils confiding customers. It shows your 
cold lack of interest in the welfare of 
your people. Your interests are not their 
interests if you indulge in such selfish 
tactics. 

And while we are passing, would it not 
be a wise course to advocate the placing 
of day-load devices on separate circuits. 
thus giving customers who make use of 
these devices during the day a better 
rate ? 

There are devious ways by which the 
central station could proffer a helping 
hand to its present customers. 

The common people have too long re- 
garded the central station as a self-elected 
sort of deity, perched high up on an exalt- 
ed throne of its own making, with a halo 
of the same brand dancing about its head 
—a being to be beheld at a distance. 

What’s the matter with stepping down 
where the rest of us live, smashing the 
halo, and proffering the hand of good fel- 
lowship to mere mortals; in a commend- 
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able endeavor to work hand in hand with 
them, to save them money? 

What’s the matter with the central sta- 
tion deputizing a representative to call on 
a customer who may be using superfluous 
current, and after looking over the situa- 
tion, suggest to this customer that he is 
spending money needlessly ? 

The regard in which that customer held 
the central station after that would not 
resemble his attitude before. 

People would look more kindly on such 
a central station. People would be able 
to see, in its acts, honest human interest. 

While we can’t get away from the 
mathematical surety that to decrease a 
patron’s current expense would likewise 
decrease the central station’s revenue, 
temporarily, the great, irresistible fact re- 
mains that that customer would think in- 
finitely more of the central station; and 
his talk, as he circulated among acquaint- 
ances and friends, would partake of the 
nature of boosts instead of the knocks now 
so generously rampant. 

It pays. It doesn’t pay because it is 
sentimental, or purposeful, or kindheart- 
ed. It pays because it attracts more dol- 
lars and cents from old customers, who 
are volubly satisfied, and from new cus- 
tomers who have heard the old ones 
talk. 

The central station has a brilliant fu- 
ture ahead of it. Some central stations 
seem to imagine that their future is be- 
hind them. It is true, too. It’s just as 
true as it is foolish. It’s just as foolish 
as it is needless. To be universal is to 
have a centre everywhere, and a circum- 
ference nowhere. Get a centre and stick. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
belleve, prove stimulating and suggestive to 
those who are Interested directly or in- 


directly in the sale of central station 
current. 


Hustle, hustle. 
more. 

Your customer may know something of 
current; you should know more. A lit- 
tle learning is a dangerous thing. 


Your customer may state facts; if in- 


Then hustle some 
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correct you should be able to refute them. 
Therefore, study current in all its phases. 

Remember some people are opposed to 
private corporations. Show them the su- 
periority of private over municipal elec- 
tric light plants. 


Be ready to quote figures. Do not 
misrepresent. It isn’t necessary—the 
arguments are all in your favor. That’s 


where you come in. Point it out to him. 

Most people are better lead than driven. 

No matter how good a solicitor you 
may be, there is always something to learn. 

It doesn’t pay to talk politics or races 
with your prospective customer—talk elec- 
tricity. 

Gain the confidence of your prospective 
customers by being just and honorable. 
When you’re up against prejudice, remove 
the cause—you’ll destroy the effect. 

When talking to a customer do not aak 
personal questions about his business. 
Gain his confidence by being affable, yet 
businesslike. Be cool and collected at all 
times. When talking electricity be en- 
thusiastic. Be half-hearted and your pros- 
pective customer will think that you do 
not believe your own arguments. 


MORNING @ 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to sollcitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in thelr occasional meetings with the com- 
pany's representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


From where I sit it begins to look to 
me that some of you fellows have got an 
idea in your heads that certain men can 
not even be approached—much less landed 
for a current contract. 

Get disillusioned at once, boys! The 
sooner the better. That’s the most fatal 
streak you can get into your entire make- 
up, and until you get rid of it, you'll 
never make-a successful salesman. 

Report after report has come in lately 
from different salesmen that Mr. So and 
So can not be seen. 

All a mistake, fellows. Any business 
man alive can be seen if you go at it right. 
If fair means won’t get you past officious 
stenographers and attendants into the 
private sanctum—why, resort to strategy 
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if necessary. There’s more’n one way to 
skin a cat, and there’s more than one 
way of reaching a man who is too busy, 
or doesn’t care a rap about your proposi- 
tion. 

Remember, it’s your business to get him 
interested whether he is or not. Simply 
because several of you have tried to see 
a certain party and failed is no reason 
why you should be afraid to tackle him 
again. 

Unbeatable ?—nothing! 

Let me cite a little experience I had 
once. Several years ago in Chicago I was 
sent out to land a certain doctor who was 
a good prospect for current. Every one 
of the six salesmen before me had failed 
to even reach his private office, due to the 
intuition of the lady attendant in divin- 
ing their errand. She was simply un- 
beatable, they admitted. Fortified by their 
experience, I knew I would have to resort 
to some clever bluffing to get past this 
attendant and see the doctor, so I took 
my cue from his love of surgery. 

There were about a dozen patients in 
the outer office when I arrived, so quick 
action was imperative. 

“I am Mr. A »” I told the attendant 
quietly, but with some pretence of hurry. 
“Ask Dr. if he will see me for a 
moment about that operation.” 

“What operation?” she asked. “Oh, 
he will understand,” I answered her. “It 
will only take a minute, and I can’t 
wait.” 

She went into the private office and 
ten seconds later the doctor appeared at 
the threshold trying to recall me. He 
couldn’t, of course. He beckoned me in, 
and I gave his hand a vigorous squeeze 
as we crossed the door. At that instant 
I had no idea how to handle him, but his 
brisk interrogation, “What operation was 
that?” gave me my cue. 

“The operation,” I replied, with a broad 
smile playing all over my face, “is by the 
aid of this contract you amputate a few 
dollars a month from your bank account, 
and graft electric current on those drilla 
of yours and increase your income.” 

Well, for about five seconds he was mad. 
Then my audacity amused him, and, drop- 
ping into his chair, he laughed and 
laughed. 

That broke the ice, of course, and in- 
side of half an hour I had his signed 
contract in my inside pocket, and he 
shook my hand very warmly at parting. 

Well, boys, my manager kept that order 
on the bulletin board for, fully a month 
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to show that “where there’s a will, there’s 
a way to reach every man alive.” 
Hope you get the moral to this, fellows. 
As Emerson says: “No one can cheat 
vou out of ultimate success but your- 
selves.” 


It will be our endeavor. from week to 
week, to ae rh in this department brief 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and | 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


W. E. Russell, president of the Massillon 
(Ohio) Light and Power Company, is a 
firm believer in advertising and new-busi- 
ness-getting along the most modern lines, 
- and has spared no pains or expense to 
acquaint the people of Massillon with the 
manifold advantages of electricity over 
all other illuminants and as a source of 
power and heat. Especially has he been 
successful in warding off gasolene con- 
petition, which, as is well known, has long 
been one of the bugbears of the central 
station managers in the smaller cities. 

One of Mr. Russell’s plans, which if he 
did not originally invent, he is at least 
one of the strongest exponents of, is that 
of calling into requisition the services of 
a clipping bureau and keeping constantly 
in front of the people the many and ter- 
rible results of accidents due to explosions 
of gasolene and similar dangerous sources 
of illumination. The clipping bureau fur- 
nishes day by day items culled from all 
over the country, and these are repro- 
duced in the local newspapers in Massil- 
lon as straight reading matter and are 
also sent out with the company’s bills, and 
worked in effectively in numerous. other 
ways. 

Mr. Russell has seen many evidences of 
the value of his campaign work against 
the use of gasolene. Not long ago a valn- 
able church contract was secured for his 
company through the report which had 
appeared in the Massillon local papers a 
few days previous to the awarding of the 
contract of the destruction of another 
church by an explosion of gasolene. 
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Mr. Russell has met in his work with 
considerable success along the lines of 
reaching out for business to smaller towns 
and villages on the outskirts of Massil- 
lon, and this would seem to be a field well 
worthy of cultivation by the central sta- 
tion manager who can afford to make 
some reasonable investment in extending 
his lines. A case in point was that of a 
small township which had a municipal 
plant that had practically gone on the 
rocks. The Massillon company took the 
contract for the public lighting of this 
town at a fair figure and immediately 
proceeded to secure a very nice quantity 
of commercial accounts, which have made 
the investment so far an exceedingly prof- 
itable one. 

Some little time ago the gas street light- 
ing people made a determined effort to 


Mr. W. E. Russell, president of the Massillon 
Light and Power Company, whose liberal com- 
mercial policy has resulted in the steady growth 
of the company. 


compete for the lighting of the streets 
and had some very plausible arguments 
for their smaller units, especially for the 


suburban lighting, with the result that the 


city fathers were inclined to think seri- 
ously of letting them get in, but the elec- 
tric company were able to hold their own 
by using in the suburban districts and at 
alley entrances a number of fifty cand'e- 
power “Gem” high-efficiency lamps, which 
were burned in a series of arc lamps. This 
is a wrinkle which every central station 
manager will, we are sure, be glad to know 
of; and Mr. Russell, we are also sure, will 
be glad to furnish further details to any 
interested parties. 

Before the advent of the hew-business 
movement of advertising, solicitors, etc., 
for central stations, almost every manager 
had a certain system or plan of his own 
for furthering the sale of current—some 
good, some bad, some indifferent. 

Mr. Westover, of the Cadillac Water 
and Light Company, of Cadillac, Mich., 
conceived the idea of enlisting the co- 
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operation of every person in the employ 
of his company to educate the people of 
Cadillac in the use of electric current. 
Office boy, linesmen, engineer, ete., all 
played the partofconstantsolicitors. Every 
person they met or talked with was sure 
to hear something of the advantages of 
electric light, electric power or the numer- 
ous electric devices. 

Another piece of good business policy 
on the part of Mr. Westover was in secur- 
ing the friendship of his fellow townsmen. 
At one time a large number of men were 


out of employment in Cadillac, owing to 
strikes, etc., and he put them to work lay- 
ing water mains. For their services he 
gave them credit in water taxes. For this 
he received a widespread amount of fre: 
advertising, and the town could not do 
enough for both his water and electrica! 
plant. Every person who could possibly 
afford to burn or use electric current was 
only too anxious to do so. 

The Portsmouth Street Railway and 
Light Company, of Portsmouth, Ohio, 
must be credited with some very excellent 
new-business work during the past sev- 
eral months. Campaigns of direct-by- 
mail advertising have been persistently 
maintained, and these have been directed 
towards every class of consumer—resi- 
dences, merchants and power business. 
One of the recent pieces of advertising is- 
sued by this company was in the form of 
a very attractive mailing card containing 
on one side an illustration in colors show- 
ing the exterior of a house. Through 
breaks in the wall could be seen small 
illustrations showing various domestic 
uses of electricity, such as a chafing-dish, 
flat-iron, electric light, etc. The card was 
cut out in the shape of a house, and made 
an attractive and noteworthy advertise- 
ment. On the other side of the card illus- 
trations were shown of various devices, 
and a strong talk on the advantages of 
electricity was directed at the mind of the 
property owner and householder. 

a ae 
Car-Building Company 
Combine. 

All the electric car-building companies 
controlled by the Brill interests, it is an- 
nounced, have been merged in a new hold- 
ing company, called the J. G. Brill Com- 
pany, capitalized at $10,000,000. The new 
company assumes all the obligations and 
contracts of the old concerns and takes 
over the entire capital stock of the Ameri- 
can Car Company, of St. Louis; the G. C. 
Kuhlman Car Company, of Cleveland, and 
the John Stephenson Company, of Eliza- 
beth, N. J. Its principal officers are: 
president, James Rawle; vice-president, 
John A. Brill; second vice-president and 
genera] manager, Samuel M. Curwen. The 
headquarters of the company will be in 
Philadelphia. The merger has nothing to 
do with the proposed ultimate merging 
into one great company of all the car- 
building concerns in the United States. 


March 2, 1907 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A New Line of Controllers. 

The Electric Controller and Supply 
Company, Cleveland, Ohio, is placing on 
the market a new line of controllers 
termed type “G” which have a rating of 
from one to fifty horse-power. These con- 
trollers were built to meet the require- 
ments of general crane service where the 
conditions are not severe enough to de- 
mand the use of the Dinkey ventilated 


travel and at either end of the run-way 
to prevent accident. The type “G” con- 
troller meets this demand for a controller 
up to fifty horse-power arranged for op- 
eration from the floor by means of ropes. 
This controller is a self-contained unit, 
the resistance being placed in the frame, 
making it necessary to run only four wires 
between the controller and motor. Re- 
versal is accomplished by the use of a 
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blow-out is provided in all sizes of these 
controllers. l 

The frame for type “G-3” and “G-5” 
controllers consists of a main casting in 
one piece provided with a cover, the re- 
moval of which affords easy access to all 
resistance connections. The case enclos- 
ing this frame is of perforated steel, thus 
allowing ample ventilation. The frame of 
the “G-4” and “G-6” controllers consists 
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FRONT AND REAR VIEWS or TypPE ‘'G” CONTROLLERS—WITG Cast-GRID RESISTANCE. 


controller. The type “G-3” and “G-4” 
controllers are built with coil resistance 
and the type “G-5” and “G-6” controllers 
are built with cast-grid resistance. When 
it is desired to place controllers above or 
in the rear of the operator the type “G” 
controller is furnished arranged for under- 
_ lever operation. They are also furnished 
with spring return for operation from the 
floor by means of pendant ropes or chains. 
A number of crane users have decided that 
a fifteen or twenty-ton crane requiring a 
twenty-five or thirty-horse-power motor 
on the hoist and bridge motion may be 
operated from the floor by any of the men 
in the shop, thus saving the wages of a 
crane operator who would probably be idle 
half his time. It is a very simple matter 
to put cut-outs at either end of the trolley 


single lever, no separate reverse switch 
being required. The type “G” controllers 
are self-contained, compact and accessible. 
All parts are made to jig and are inter- 
changeable. The contact face is of heavy 
slate free from metallic veins. The con- 
tact segments are of copper, which are 
screwed to brass lugs, to which all wiring 
connections are made. By this construc- 
tion any of the contact segments can be re- 
moved and replaced without disturbing 
the wiring connections. The contact arm 
is of soft cast-iron and carries the fingers 
and finger holders, the insulation of which 
is of heavy pressed vulcabeston bushings. 
The contact fingers are of drop forged 
copper of great hardness and may be re- 
moved and replaced without removing the 
contact arm. A powerful and effective 


of a bottom casting which supports the 
resistance and a top casting which sup- 
ports the contact slate and arm. The top 
and bottom castings are connected by 
means of four steel corner posts around 
which a casing of perforated steel is pro- 
vided for ventilation and protection to 
resistance. The top casting of the “G-4” 
and “G-6” controllers supports the contact 
slate, which is completely covercd and 
protected by a sheet-steel casing. This 
protects the operator from coming in con- 
tact with any live parts of the controller 
and also protects the working parts of the 
controller from dust and dirt. 

Easy operation is secured by a lever 
which is keyed to the arm shaft at the 
back of the top casting,,which gives a 
short movement -of about den( inchesGn 
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either direction for both starting and re- 
versing. 

The resistance for the “G-5” controller 
is built of cast grids in a single bank, 
which may easily be removed as a unit 
without disturbing the other parts or 
moving the controller. The resistance for 
the “G-6” controller is made of two banks 
supported on bars attached to the frame, 
and may be removed in separate units 


The 


without disturbing the other parts. 


SIDE VIEW oF TYPE ‘‘G” CoNTROLLER— WITH 
Cor, RESISTANCE. 


resistance for the “G-3” and “G-4” con- 
trollers is made up of type “E” coils, 
which consist of a heavy asbestos tube 
stiffened by means of a central brass tube 
which serves to bring the rear terminal 
forward, facilitating the necessary con- 
nections. pes 

These controllers are very adaptable for 
service up to 500 volts. Six points of 
control are provided with the “G-3” and 
“G-5” controllers, and eight points of 
control with the “G-4” and “G-6” con- 
trollers. 

ee 


A Common Battery Ballast 
Multiple Switchboard. 


One of the most interesting exhibits at 
the recent electrical show held at the 
Coliseum, Chicago, Ill., was the complete 
section of the 3,000-line common battery 
ballast multiple switchboard being built 
for the Minto Light and Power Company, 
Minto, N. D., by the Vote-Berger Com- 
pany, La Crosse, Wis. 


The frame of this board, giving a good 
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idea of its appearance, is shown in Fig. 1. 
The operation of this board is unique 
and gives promise of wide and successful 
installation. The prominent feature of 
the design of the board is that of simpli- 
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circuit, as shown in Fig. 3, there is only 
one operation to control the supervisory 
lamp. The shunt placed across the cord 
gives battery current to the supervisory 
lamp direct, without the use of any coils 


Fic, 1.—FRAME OF VoOTE-BERGER COMMON BATTERY BALLAST MULTIPLE SWITCHBOARD. 


fied circuits. When compared with the 
ordinary relay board circuits the difference 
is remarkable. 

In this board there is only one opera- 


or auxiliary circuits. The act of taking 
the telephone from the hook shunts out 
this line directly. 

In operating this board there are elim- 
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Fic. 2.—SIMPLE LAMP CIRCUIT WITH COMMON BATTERY BALLAST MULTIPLE SWITCHBOARD. 


tion in the lamp circuit, shown in Fig. 2. 
This is merely lighting the line lamp 
through a straight series circuit. The 
action is positive and direct. In the cord 


inated a number of possibilities of trouble. 
Due to the simplified circuits, the number 
of soldered connections is reduced, to a 
minimutd! “Phe ballast ‘board has ‘merely 
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a straight series connection through the 
line and through the cord circuit. 


Fig. 4 shows the ringing keys made for 
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The “Security” Snap Socket. 


A new socket, known as the “Security” 
snap socket, which does away with the in- 
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Fic. 3.—CORD CIRCUIT WITH COMMON BATTERY BALLAST MULTIPLE BOARD. 


this board, and indicates with the frame, 
shown in Fig. 1, the compactness and fine 
appearance of this apparatus. 
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Common BarTERY BALLAsT MULTIPLE 
BoarRD. 


All of the operating parts of this board 
are rigid in construction and are exceed- 
ingly accessible for repairs. The main- 
tenance expense of a board of this type 
should be far below that of a board of the 
ordinary construction. From the way in 
which the present equipment is being de- 
veloped and worked, it is reasonable to ex- 
pect that this apparatus will become very 


popular. 
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Street Railways that Cross 
State Lines Subject to 
Rate Law. 


The Interstate Commerce Commission 
has made a decision that street railway 
companies that cross state lines are subject 
to the provisions of the new railroad act. 
The traction companies of Washington, 
whose cars run into both Maryland and 
Virginia, have been notified that under 
the law they can no longer issue passes 
covering transportation outside the limits 
of the District of Columbia. 


convenience of the screw-fastened type, has 
recently been perfected by the General 
Electric Company, Schenectady, N. Y. 


DISUNITING THE ‘‘SECURITY” SNAP SOCKET. 


Such a device has been particularly needed 
in fixture work, where it is very inconve- 
nient to adjust an ordinary screw-jointed 
socket in the husks. Moreover, the “Se- 
curity” snap socket is so constructed that 
it is not necessary to tip the shell to make 


at 


Tae ‘‘ SECURITY” SNAP SOCKET ASSEMBLED 


the fastening. It may therefore be used 
in small husks as conveniently as in 
large. 

Reference to the accompanying illustra- 
tions will make the construction of the 
new socket clear. The security of the 
bayonet joint is combined with the con- 
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venience of a spring snap connection. In 
order to facilitate the assembly of the 
socket the cap and shell are marked with 
arrows and a star. To disunite the socket 


the thumb is pressed on the star, the arrows 
brought into line and a straight pull brings 
the socket apart. In assembling, the cap 
and socket are arranged with the arrows 


Tre ‘Security ” SNAP SocKeT DIBUNITED. 


in line, the shell is inserted in the cap and 
tarned until the socket locks. 

As the shell is fastened by three bayonet- 
joint catches, the connection is rigid and 
the joint is held securely by the automatic 
lock. 

z P RET 
The Wire and Telephone Com- 
pany of America Suffers 
from Fire. 

The fire which destroyed one of the fac- 
tory buildings of the Wire and Telephone 
Company of America, at Rome, N. Y., 
on the twenty-third, will in no way inter- 
fere with its taking care of the require- 
Owing 
to the resourcefulness and quick action of 
the company, every provision has been 
made to make deliveries and to accept new 
The fire, 
which destroyed only the wire-drawing 
plant, was no sooner under control than 
arrangements were being made for the 
drawing of its wire by other mills. Repre- 
sentatives were instructed to accept orders 
and assure customers of deliveries as 
though there had not been the misfortune 
of a fire loss. The buildings in which the 
company manufactures magnet wire, rub- 
ber-covered wire and telephone products, 
were not damaged in the least, and opera- 
tians have been resumed. The Wire and 
Telephone Company of America has al- 
ready made contracts for the erection of 
a new wire-drawing plant, which will be 
pushed to the earliest possible completion, 
and will afford a greatly increased capac- 


ity. 


ments of the trade as heretofore. 


business on all of its products. 
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DOMESTIC AND EXPORT. 

TO BUILD NEW POWER PLANT—The Guanajuato Power and 
Electric Company, of Colorado Springs, Col., operating a $1,500,000- 
power plant in the Mexico mining district, will at once begin the 
construction of a similar plant on the Rio Angulo in the state of 
Michoacan, Mexico. The construction will take about a year. A 
third plant to be built in the same vicinity will bring the total 
horse-power of the company’s plants to 17,000. 


PROPOSED $3,750,000 BOND ISSUE—The directors of the Bell 
Telephone Company of Canada will ask shareholders for power to 
issue bonds or debentures to the amount of $3,750,000 for general 
extensions in connection with handling the company’s increasing 
business. The proposed increase will bring the total bond issue 
up to the full limit, $7,500,000, all that is authorized upon the stock 
capitalization of $10,000,000. As many extensions are projected, it 
is expected that a further stock issue will shortly be made. The 
company is now seeking the right to increase its capital to the 
$30,000,000 mark. 


LONG SAULT RAPIDS TO BE HARNESSED—The Long Sault 
Rapids on the Grand river, Quebec, Canada, are to be harnessed in 
the near future. It is said that representatives of large capital 
supposed to be in close touch with the Pittsburg Reduction Com- 
pany, which owns the Massena Power Company, have acquired op- 
tions and made a first payment on the whole of Bernhart’s Island 
and a portion of Long Sault Island and are looking after the prop- 
erty at the foot of Specks Island on the Canadian side. Rumor 
credits the projectors with the intention of damming the channel 
of the South Sault and possibly a part of the main Sault as well. 


LANCASTER COUNTY RAILWAY AND LIGHT COMPANY 
REORGANIZED—The Susquehanna Railway, Light and Power 
Company, with an authorized capital of $30,000,000, wilt succeed the 
Lancaster County Railway and Light Company, Lancaster, Pa. The 
new company, in addition to owning the traction, electric light and 
gas companies in Lancaster county, owns gas and electric properties 
in eleven leading cities. Arrangements have been made to build 
electric lines from Christiana to Parkesburg, to make a through 
connection to Philadelphia; from Mt. Joy to Middletown, for 
through service between Lancaster and Harrisburg; from Manheim 
to Lebanon and from York to Columbia, across the Pennsylvania 
Railroad bridge. These extensions will cost $1,500,000. 


SYRACUSE LIGHTING DECISION RENDERED—The applica- 
tion of the Syracuse (N. Y.) Lighting Company for consent to in- 
crease its capital by $5,000,000, and to lease its property and fran- 
chises to the Onondaga Lighting Company, has been denied by the 
state gas commission. The terms of the proposed lease were to 
have been granted by the United Gas Improvement Company of 
Philadelphia. The state commission also denied an accompanying 
application of the Onondaga Lighting Company for authority to 
transact business and to issue $1,000,000 capital stock. The state 
commission disapproves the proposed lease on several grounds, 
mainly that it is in opposition to public policy to permit further 
issues of common stock under it by the Syracuse Lighting Company, 
as provided by the proposed lease for improvements and extension. 
It is held that the contemplated returns to be paid upon these 
securities would impose an excessive burden on the community and 
prevent any future regulation of the price of gas and electricity in 
Syracuse. The lease would also prevent future supervision by the 
state of the important interest of the companies. 


NEW LIGHTING PLANT FOR KANSAS CITY, MO.—Naming 
William F. Lyons as the grantee, Alderman John F. Eaton has in- 
troduced an ordinance in the upper house for a thirty-year fran- 
chise for an electric light, heat and power plant. Without debate 
the ordinance was referred to the light committee of the house. 
Mr. Lyons is president of the Central Ice Company. According to 
the draft of the ordinance, the Lyons syndicate proposes to furnish 


electricity for the district bounded by the river, the state line. 
Thirty-first street and Prospect avenue, at the rate of four cents per 
kilowatt-hour to consumers using up to 5,000 kilowatt-hours per 
month; at six cents for those using not less than 3,000 kilowatt- 
hours; at seven cents for those using not less than 2,000 kilowatt- 
hours, and at the rate of eight cents to all others, with ten per cen! 
added after bills are due. The draft also provides that the com- 
pany shall bury all wires within the district bounded by Second 
and Eighteenth, Jefferson and Forest, the wires to be on poles 
throughout the rest of the district which it is proposed to supply 
with electricity. Mr. Lyons states that he is backed by Eastern 
capitalists, and that the initial cost of the plant will be between 
$1,500,000 and $2,500,000. All the necessary apparatus is said to 
have been arranged for. 

ILLINOIS TUNNEL TELEPHONE FRANCHISE LEASED—In- 
dependent interests claiming to operate 600,000 more instruments 
than the Bell company in northern, central, southern, western and 
southwestern states have, it is stated, completed arrangements to 
lease the telephone franchise of the Illinois Tunnel Company, 
Chicago, Ill. They assure substantial reduction of local and long- 
distance rates and guaranteed to install 100,000 local connections. 
Four corporations have been organized for the purpose of develop 
ing the franchise of the tunnel company and establishing long- 
distance connections with systems operated by the associated in- 
dependent interests in the principal cities of the country. The 
parent corporation, the one which will assume active control of 
the local situation, is to be named the Chicago & Western Telephone 
Company, and will be headed by E. L. Barber, of Wauseon, Ohio, 
through whose efforts the agreement between the Illinois Tunnel 
Company and the independent telephone interests was made pos- 
sible. The three subsidiary companies, composed of the independent 
telephone interests in every section of the country, will be known 
as the Chicago & Eastern, Chicago & Northern, and the Chicago 
& Southern. In these three companies, associated with Mr. Barber, 
are Joseph J. Heim, president of the Kansas City Home Telephone 
Company and the Kansas City Breweries Company; Arnold Kal- 
man, of St. Paul, who was one of the principal promoters of the 
Kansas City Home and Kinloch Telephone companies; O. C. Snider, 
vice-president and general manager of the Kansas City Home Tele- 
phone Company; J. C. Powers, president of the Louisville Trust 
Company, Louisville, Ky.; J. M. Shaw, of S. B. Russell & Company, 
New York; Jarvis & Conkling, New York city, bankers, and owners 
of the Havana (Cuba) Telephone Company. 


NEW MANUFACTURING COMPANIES. 

NEW YORK, N. Y.—Hoyt & De Mallie, Incorporated, has been 
organized to manufacture electric vehicles, with a capital of $75,000. 
The incorporators are P. V. Hoyt, J. M. De Mallie, New York city; 
C. A. Wilson, Passaic, N. J. 


NEW YORK, N. Y.—The Empire Gas Fixture Company has been 
incorporated to manufacture gas and electric fittings. The capital 
is $10,000, and the incorporators: L. Schaffer, J. Sirken and L. 
Sirken, all of New York city. 


ALBANY, N. Y¥Y.—The Mohawk Electrical Company has been in- 
corporated by E. H. Rollinson, M. B. Rollinson, and H. Hendrickson, 
of Albany, to manufacture mechanical devices and appliances. The 
company is capitalized at $10,000. 


AUGUSTA, ME.—The Warren Electric Manufacturing Company 
has been incorporated to deal in machinery of all kinds. The 
capital is placed at $175,000, and the officers are: president, M. M. 
Spinney; treasurer, E. J. Pike, Augusta. 


HARTFORD, CT.—The Empire Electric Manufacturing Company 
has been incorporated to manufacture, sell and deal in electrical ap- 
pliances of all kinds. The incorporators are James J. Murphy, 
Mark J. Hanlon, John L. Bonee, of Hartford, and Harry E+» Propson, 
Plainville. The capital is $5,000. 
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TELEPHONE AND TELEGRAPH. 
MEDIA, PA.—The Bell Telephone Company has completed and 
placed in operation its new telephone exchange. The cost of the 
work was about $68,000. 


ALTON, ILL.—The Bell Telephone Company is building a new 
line from Alton to St. Louis, Mo., and will not hereafter have a 
joint line of poles with the Postal Telegraph Company. 


FINDLAY, OHIO—At the annual meeting of the Arcadia Mutual 
Telephone Company the following officers were elected: president, 
G. W. Dick; vice-president, C. W. Bricker; secretary, A. L. Ander- 
son; treasurer, E. E. Bish. 


PHILADELPHIA, PA.—At the annual meeting of the Bell Tele- 
phone Company, of Philadelphia, stockholders, the present board of 
directors, with the exception of Gen. E. T. Meany, who was suc- 
ceeded by H. A. Richardson, was reelected. 


SPRINGFIELD, MASS.—The New England Telephone Company 
has petitioned the selectmen of Leyden for the right to extend its 
lines on all the streets in the town. The company plans to build 
about six miles of line in the town at once. 


JACKSONVILLE, FLA.—The Postal Telegraph Company has 
placed in operation its line between Jacksonville and Tampa. The 
distance between the two cities is 240 miles, and the line taps St. 
Augustine, Palatka, Sanford, Orlando, Lakeland, Plant City and 
other towns. 


TWIN BRIDGES, MONT.—The several telephone lines owned 
and operated by the farmers of the Madison valley are to be merged 
and operated as one system. An exchange will be installed at 
Jeffers, the most central point of the valley. Besides offices in al- 
most every ranch house in the valley, there wil] be offices in Virginia 
City, Pony and Norris. 


BOONEVILLE, MISS.—The Booneville Telephone Company has 
submitted to the railroad commission for its information and ap- 
proval, to become immediately effective, its schedule of charges 
adopted for public service. Charges for business telephones will 
run from $2.75 to $1.50, and for residence, $1.50 to $1.00, the mini- 
mum being a party-line rate. 


PLATTSMOUTH, NEB.—The Plattsmouth Telephone Company 
expects soon to have a line to Sioux City by way of South Omaha. 
It expects also to have several toll stations in Omaha by spring. 
At the recent meeting of the company it elected the following 
Officers: president, Tom E. Parmele; vice-president, Charles C. 
Parmele; secretary, J. N. Wise; treasurer and general manager, T. 
H. Pollock; auditing committee, George L. Farley, Edwin Jeary 
and C. E. Mockenhaup. 


CARSON CITY, NEV.—The Pacific Telephone and Telegraph 
Company will assume control of the Southern Nevada Telephone 
and Telegraph Company, which circles the mining camps of 
Southern Nevada. When the Pacific States Telephone and Tele- 
graph Company combined with the Sunset Telephone and Tele- 
graph Company a bond issue was provided for the improvement of 
the company’s holdings and for the purchase of new plants. The 
purchase of the Nevada company is the first of these proposed ex- 
tensions. At present the Pacific Telephone and Telegraph Com- 
pany has no communication with the mining districts, but a direct 
wire will immediately be installed to Goldfield. The Southern 
Nevada Telephone and Telegraph Company stock is held principally 
by Malcolm MacDonald, president of the company; Key Pittman, 
vice-president of the company; W. Y. Williams and D. G. Doubleday. 


ALBANY, N. Y.—At a meeting of the United Message Company, 
which will eventually control all the independent long-distance 
telephone lines in the state, Major James M. Andrews, of Schenec- 
tady, was elected a member of the board of directors. Following 
are the officers: president, Theodore M. Brush, Elyria, Ohio; first 
vice-president, Irving H. Griswold, Elyria, Ohio; second vice-presi- 
dent, Howard Hendrickson, Albany; secretary and treasurer, George 
H. Rhymers, Albany. All the officers of the Message company, with 
the exception of Mr. Rhymers, are directors of the local company. 
The company has holdings throughout the eastern part of the state, 
as well as in various other portions of New York and in Vermont. 
Five of its directors are from Elyria, Ohio. A director states that 
the company will eventually acquire the securities of the independ- 
ent companies, but at present will give its whole attention to the 
building up of lines thus far acquired. 
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ELECTRIC LIGHTING. 


COLUMBUS, OHIO—The council has authorized the board of 
service to invite bids for an addition to the working capacity of the 
electric light plant. The addition will cost about $90,000. The 
plant is now very greatly overloaded. The bonds have long been 
authorized and disposed of. 


DENVER, COL.—Negotiations for the purchase of the Gilpin 
Light and Power Company, at a cost of $700,000, have virtually been 
closed by the Colorado Central Power Company, the organization 
backed by Myron T. Herrick, former governor of Ohio; Thomas F. 
Walsh, D. H. Moffat and other capitalists. 


ROSEBURG, ORE.—By a deal which was consummated recently 
the Roseburg water and light systems pass into the hands of a 
corporation headed by J. L. Kendall and brother, of Pittsburg, 
Pa. The new owners announce that they will fully carry out the 
plans for the extensive improvement of the plants outlined by the 
recent owner. 


SOUTH NORWALK, CT.—The fourteenth annual report of the 
board of electrical commissioners of South Norwalk, for the fiscal 
year ending January 1, 1907, shows that the income of the electric 
light plant nearly touched the $40,000 mark, and that the profits 
were only a few hundred dollars short of $15,000. Of this amount 
$12,000 was paid on the plant’s debt, and the balance was used to 
extend and improve the service. 


LA PORTE, IND.—The sale of the plant of the Michigan City 
Light and Power Company to C. H. Geist, the owner of the Michigan 
City & Northern Indiana gas plant, of Michigan City, and a number 
of gas and electric plants in northern Indiana and in the east, has 
been announced by Mr. Geist. The deal has been pending for some 
time. Neither of the parties has given out the amount Involved, 
but the consideration is believed to be in the neighborhood of 
$150,000. 


COLORADO SPRINGS, COL.—Ordinances providing for sub- 
mitting to a vote of the voters of Colorado City the question of 
whether the council shall be authorized to erect a municipal light 
plant in Colorado City, and also for submitting the question of con- 
tracting a bonded indebtedness of $30,000 for the construction of 
said lighting plant, were introduced at a meeting of the Colorado 
City council. If the ordinances are passed, they will be voted on 
at the next regular city election, April 2. 


ROCK ISLAND, ILL.—Articles of incorporation of the Inde- 
pendent Light and Power Company, which is seeking admission to 
Davenport, have been filed. The company is capitalized at $600,000, 
and is authorized to begin its twenty years of corporate existence 
when $100,000 has been paid in. The object of the company is to 
build a gas and electric light and power and steam heating plant 
in the city of Davenport, with an underground conduit system, and 
to manufacture and sell the products of such a plant. The officers 
of the company named in the articles are: president, C. J. Von 
Maur; vice-president, Wilson McClelland; secretary, George M. 
Bechtel; treasurer, Julius C. Hasler. The board of directors con- 
sists of the above and August E. Steffen, I. L. Sears, F. G. Hening- 
baum, E. S. Ryan, G. F. Burmeister, Frank Balluff and Carl Richter. 


BUFFALO, N. Y¥.—Representing the Economic Power and Con- 
struction Company, Herbert P. Bissell has filed with the department 
of public works a request for permission to lay steam mains and 
power conduit lines through various streets and avenues in this 
city. This permission, Mr. Bissell explained in making the request. 
is asked in accordance with the provisions of the charter of the 
city and the power and authority granted to the Economic Power 
and Construction Company by the laws of the state of New York 
(chapter 459 of the laws of 1893). The charter which the state 
granted to the Economic Power and Construction Company gives 
it permission to utilize the streets of this city for the purposes 
mentioned without consent of the city authorities. Mr. Bissell ex- 
plained that the request to lay these steam pipes and conduits was 
asked in compliance with the police regulations, which determine 
how such work shall be done. For the purpose of carrying on this 
work, the Economic Power and Construction Company has been 
financed by the New York Power Securities Company, which has 
signified its willingness to advancey)$2,500,000 to start the work. 
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ELECTRIC RAILWAYS. 
OMAHA, NEB.—The Omaha, Lincoln & Beatrice Interurban Rail- 
way Company has been granted a right of way through the western 
part of the city of South Omaha. 


AMERICUS, GA.—At a meeting of the city council franchises 
for the use of certain streets in Americus by the Macon, Americus 
& Albany Electric Railway were granted. 


DECATUR, ALA.—The capitalization of the North Alabama 


Traction Company, of the Decaturs, is to be increased to $300,000. | 


This increase is for the purpose of extensions and improvements. 


HARRISBURG, PA.—A charter has been issued by the state 
department to the Kennett & Coatesville Railway Company, with a 
capital of $120,000, to build a trolley line from Kennett Square to 
Coatesville, a distance of twelve miles. J. Walter Taylor, of Ken- 
nett Square, is president of the company. | 


ELGIN, ILL.—The Elgin & Belvidere Electric Company has 
opened its new line between the two cities. The opening of this 
line makes the trip from Beloit to Chicago by trolley complete. 
Direct connections will be made at the changing points, Rockford, 
Belvidere and Elgin. 


WATERTOWN, N. Y.—At a meeting of business men of Water- 
town and vicinity a new railroad company, to be known ag the 
New York Northern Railway Company, was organized with Foster 
P. Shines, of Watertown, president. The object of the company 
is to construct an electric railroad from Watertown to Oswego, 
where it will connect with the Ontario & Western and the Lack- 
awanna railroads. 


MANSFIELD, OHIO—At a meeting of stockholders of the Mans- 
field & Wooster Interurban Railway Company a new board of 
directors was elected as follows: Samuel Kinsey, Pittsburg; David 
Collier, Wooster; John L. Barr, B. Li. Chase, Charles Brumfield, 
Mansfield; M. M. Van Nest, Wooster; D. Graven, Loudonville; 
R. H. Critchfield, Shreve. The capital stock was increased from 

$30,000 to $2,000,000. 


LYNCHBURG, VA.—An effort is being made by property owners 
in Bedford county to secure the extension of the system of the 
local street railway system to a point on the Tidewater Railway, 
in Bedford county, twenty-five miles from Lynchburg. The manage- 
ment of the Lynchburg Traction Company has been interviewed 
by the promoters of the extension and, it is understood, is willing 
to meet the people of the county who are interested half way. 


VICKSBURG, MISS.—Frank and George Houston, who have been 
granted a franchise for an electric railway through the Vicksburg 
National Park by act of Congress, which was recently signed by the 
president, are preparing to take up the various details with the 
secretary of war. When these details have been arranged the con- 
tract for constructing the line will be awarded and work begun. It 
is the intention of Houston Brothers to begin work early in the 
spring. 


ELLSWORTH, ME.—At the first meeting of the incorporators 
of the Mt. Desert Transit Company, the incorporation recently or- 
ganized to build an electric railway from Ellsworth to Bar Harbor, 
John S. Kennedy, of New York; George B. Dorr, of Boston; Clement 
B. Newbold, of Philadelphia; Robert Amory, of Boston, and Fred 
C. Lynam, of Bar Harbor, were elected directors. Mr. Amory was 
elected clerk of the corporation, and Mr. Lynam secretary. It was 
voted to issue at par all of the capital stock that had been sub- 
scribed—$160,000. A complete set of by-laws was adopted. 


CROOKSTON, MINN.—A project is under way for the building 
of an electric line between Crookston and Maple Lake and a 
franchise for such a line is to be asked from the city in the near 
future. While the line is primarily for the accommodation of 
citizens who desire to make summer homes at the lake, it is 
intimated that it will be pushed to a connection with the Soo near 
Erskine and that it will be so constructed as to afford shippers a 
chance to avail themselves of the accommodations afforded by that 
road, and give this city communication with the territory tributary 
to the Soo. 


WILKES-BARRE, PA.—At the annual meeting of the stock- 
bolders of the Wyoming Valley Traction Company officers were 
chosen as follows: president, J. A. Rigg; secretary and treasurer, 
T. W. Grockett; directors, J. A. Rigg, William McElvain, Joseph 
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L. Caven, W. S. Bell, S. W. Roebling, W. J. Harvey, W. G. Eno, 


G. N. Reichard, B. B. C. Calderwood, A. Nesbitt, T. A. Wright. 


Officers for the Harvey’s Lake & Dallas Street Railway are the same 
with the following directors: J. A. Rigg, B. B. C. Catherwood, Joseph 
Cavan, W. S. Bell, W. J. Harvey, W. G. Eno, William McElvain and 
T. A. Wright. 


PITTSBURG, PA.—lIt is said that Pittsburg capitalists are 
planning to build an interurban electric line from Alliance to 
Salem, Ohio, and from that point to Youngstown, by way of Canfield. 
The reported line taps one of the richest districts of the Buckeye 
state, and would traverse a country through which a number of sur- 
veys have been made for proposed trolley lines, none of which have 
ever reached completion. S. L. Tone, vice-president of the Pitts- 
burg Railways Company, is said to have engaged B. M. French, 
city engineer of Salem, to make preliminary surveys for the line. 
The same capitalists are said to be planning a line from Alliance 
to Akron. 


WASHINGTON, D. C.—The annual report of the Washington 
Railway and Electric Company has been submitted to Congress. 
It shows that the number of passengers carried was 41,952,716. 
The average fare per passenger was .0286. The receipts from pas- 
sengers were $1,200,786. The total receipts from all sources, in- 
cluding income on securities, were $1,645,396. The total expenses 
of operation and fixed charges were $1,121,775. The surplus for the 
year was $523,620. This was applied as follows: dividends on pre- 
ferred stock, at five per cent, $425,000; discount of four per cent 
bonds, issued in lieu of Metropolitan railroad indebtedness, $35,101; 
charged to depreciation account, $50,000, leaving a net surplus of 
$13,519. ` 


ALBANY, N. Y.—The Ithaca & Seneca Falls Interurban Railroad 
Company, of Ithaca, has been incorporated to operate an electric 
road fifty-two and one-half miles long in Tompkins, Seneca and 
Schuyler counties, from Ithaca to Seneca Falls with branches from 
Willard to Ovid and from Trumansburg to Mecklenburg. The 
capital is $1,000,000 and the directors are: J. N. Hammond, T. J. 
Cary, of Seneca Falls, Jacob Rothschild, of Ithaca. The Hornell, 
Bath & Lake Keuka Railway Company, of Bath, Steuben county, 
has also been incorporated with a capital of $1,000,000 to operate a 
street railway forty-six miles long from Hornell to Jerusalem in 
Steuben and Yates counties. The directors are: F. W. Hastings, 
W. R. Campbell, W. H. Phillips, Bath. 


DOYLESTOWN, PA.—For the second time in a year the property 
of the Newtown Electric Street Railway Company, which includes 
twenty-eight miles of track from this place to Bristol, power-house, 
car barns and three tracts of real estate and franchises, has been 
sold in foreclosure proceedings brought by the Real Estate Title 
Insurance and Trust Company, of Philadelphia, which holds a mort- 
gage for $300,000 against the property. It was first bought by H. R. 
Lewis for $109,500, but he was not prepared with a certified check 
for $25,000, and the property was put up a second time and pur- 
chased by A. J. Speece, of Philadelphia, for $100,000. Mr. Speece 
stated that Thomas P. Chambers, the president of the company, was 
interested in the deal. It is believed that the New Jersey & Pennsyl- 
vania Traction Company is also interested, as that company has been 
desirous for some time to get a direct line to Doylestown. As the 
Newtown road connects with the New Jersey railway, it would 


.then have a direct line from Trenton to Doylestown. 


DATES AHEAD. 

Railway Signal Association. Chicago, Ill., March 18. 

Underwriters’ National Electric Association. Annual meeting 
Electrical Committee, New York city, March 27-28. 

Ohio Independent Telephone Association. Annual convention, 
Columbus, Ohio, March 28. . 

West Virginia Independent Telephone Association. Wheeling, 
W. Va., April. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Clinton, Iowa, April 18, 19 and 20. 

Southwestern Gas, Electric and Street Railway Association. San 
Antonio, Texas, April 18-21. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

. Railway Telegraph Superintendents’ Association. Annual meet- 
ing, Atlantic City, N. J., June 19-20. 
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PERSONAL MENTION. 
MR. WALTER SCHROFF, formerly manager of the Bell tele- 
phone exchange at Weiser, Ida., has been appointed manager of the 
entire system in the northern part of Washington county. The 
company intends to make extensive improvements there during the 
coming summer. 


MR. O. H. ENSIGN, of Los Angeles, Cal., has been designated as 
chief electrical engineer of the United States Reclamation Service. 
He is a native of New York, and is forty-four years old. After 
a two years’ course in mechanical arts at Cornell, he was employed 
in a number of machine shops, and later by the New York Edison 
Company, in New York, and by the General Electrical Company, of 
Schenectady. In 1893 he moved to California and he has since held 
important positions with electrical and railway companies. Mr. 
Ensign is a member of the American Institute of Electrical En- 
gineers. 

OBITUARY NOTES. 

MR. WILLIAM FOSTER, JR., one of the builders of the Sixth 
and Second avenue elevated railroads, New York city, died of old 
age recently at his residence, 876 St. Nicholas avenue, New York. 
He was eighty-three years old. Nine years ago he suffered a stroke 
of paralysis while working in his office and never recovered from 
the effects of the shock. In 1874 he became interested with Dr. 
Gilbert, William R. Garrison, and a man by the name of Navarro 
in the project of establishing elevated railroads. These men con- 
ceived the idea of running elevated railroads, and received from the 
state a charter for the Sixth and Second avenue lines. 


PROFESSOR HENRI MOISSAN, who last December received the 
Nobel prize for his experiments in the isolation of fluorine, his 
researches into its nature and his application of the electric furnace 
to scientific uses, died in Paris, France, on February 20, after an 
operation for appendicitis. Professor Moissan, who was a noted 
chemist, was born in Paris in 1852. He studied at the Museum of 
Natural History and became connected with the School of Pharmacy 
in 1879. He was later professor of toxicology and of mineral 
chemistry. He won the Lacaze prize in 1887 for his valuable ex- 
periments with fluorine, which he was the first to° isolate and 
liquefy. His most striking success was the artificial production of 
diamonds by the sudden cooling of molten iron or silver impreg- 
nated with carbon (1893-94). More practical was his simplification 
of the production of acetylene gas. He wrote many articles on the 
results of his researches. 


NEW INCORPORATIONS. 
COLUMBUS, OHIO—Fulda Telephone Company, Toledo, Noble 
county. $750. Incorporators: J. M. Hohman and others. 


MONROE, ME.—Monroe & Brooks Telephone Company. $10,000. 
President, N. E. Webber; treasurer, H. Tibbetts, Monroe. 


MADISON, WIS.—The Luddington Telephone Company, Eau 
Claire. An amendment increasing its capital from $3,000 to $15,000. 


ATLANTA, GA.—Sylvester Telephone and Telegraph Company, 
Sylvester. $2,500. To run lines from Sylvester to Albany, Tifton, 
Ashburn and Poulan. 


TRENTON, N. J.—Kennedy Electric Company, Morristown. 
$25,000. To operate power-houses and electric light plants. In- 
corporators: Emil Podlesak, John C. Kennedy and Robert Kennedy. 


GUTHRIE, OKLA.—Enid City Railway Company. $500,000. To 
build and operate five miles of street railway in the city of Enid. 
Incorporators: J. J. Hall, Albert Emanuel and Charles H. Porter, 
of Dayton, Ohio; Carl Rouse and W. H. Ellis, of Enid. 


MONTGOMERY, ALA.—The Tallapoosa Development Company. 
$50,000. To develop water power and transform it into electrical 
energy. Incorporators: Hubert H. Ward, Cleveland, Ohio, presi- 
dent; W. P. Putnam, Detroit, Mich., vice-president; Fred S. Ball, 
Montgomery, Ala., secretary and treasurer. 


HARRISBURG, PA.—Perry County Telephone and Telegraph 
Company. To operate in the towns of Bloomfield, Elliottsburg, 
Greenpark, Loysville, Landisburg, Shermansdale, Centre, Bridge- 
port, Falling Springs, Andersonburg, Blain, New Germantown and 
Ickesburg, all in Perry county. $6,000. Incorporators: D. H. 
Sheibley, L. M. Shumaker, C. B. Kennedy, Spring township; J. C. 
Waggoner and R. J. Makibbin, Tyrone township. 
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ELECTRICAL SECURITIES. 

But little business was accomplished in the stock market, the 
last day’s session being dull and irregular, and mainly with declines. 
The market closed on Thursday, effecting a three days’ holiday for 
the first time since 1901. The stiffening tone of the money market 
was a feature which affected sales considerably, the rates for call 
money going to five and one-quarter per cent. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FERKRUARY 23. 


New York: Closing. 
Allis-Chalmers common..................000. 1414 
Allis-Chalmers preferred.................... 37 
Brooklyn Rapid Transit..................... T2°% 
Consolidated Gas.......... 0.0... ccc cee eee 137% 
General Electrics: ecco see es wide ohs4ueswus< 158). 
Interborough-Metropolitan common.......... 33°%, 
Interborough-Metropolitan preferred......... 7014, 
Kings County Electric..................006. 140 
Mackay Companies (Postal Telegraph and 

Cables) common.................000cee T3% 
Mackay Companies (Postal Telegraph and 

Cables) preferred....................4. TOK, 
Manhattan Elevated...................00006 14354 
Metropolitan Street Railway................ 104 
New York & New Jersey Telephone.......... 11414 
Western. (Oni ecis yra oau te Seek choc 827 
Westinghouse Manufacturing Company...... 150 


Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 1 per cent on the capital stock. The 
dividend is payable March 15. Books closed February 26 and will 
reopen March 16. 


Boston: Closing. 
American Telephone and Telegraph......... 127% 
Edison Electric Hluminating................ 220 
Massachusetts Electric... .........0.. 2.000 68 
New England Telephone........:........... 122 


Western Telephone and Telegraph preferred.. 77 


The board of gas and electric light commissioners has granted 
authority to the Edison Electric Nluminating Company, of Boston. 
to issue 24,200 shares of new capital stock, the proceeds to be 
applied towards payment of outstanding promissory notes and the 
cost of additions to its plant. To pay off promissory notes. $348,000 


is to be used and $1,773,200 for additions to the plant. The board 
places the market vaiue of the shares at $215 per share. 
Philadelphia: Clostng. 
Electric Company of America............... 10 
Electric Storage Battery common........... 63 
Electric Storage Battery preferred.......... 63 
Philadelphia Electric....................6.0. 8° 
Philadelphia Rapid Transit................. 21 
United Gas Improvement................... 92%, 
Chicago: Closing. 
Chicago Telephone................. 00.0 eee 1171% 
Chicago Edison Light..................... 140 
Metropolitan Elevated preferred EEE EERE 691. 
National Carbon common................... 84 
National Carbon preferred.................. 11514 


Union Traction common.................06.8 — 


The report of the National Carbon Company for the year ended 
January 31, 1907, has been pubiished. The income account is as 
follows: net earnings, $951,078; preferred dividend (seven per cent), 
$315,000; balance for common, $636,078; common dividend (four 
per cent), $220,000; balance, $416.078. There was allowed for de- 
preciation the sum of $375,000, and $1,966 was charged off, leaving 
a surplus of $39,112, which, added to the previous surplus of $395,- 
583, makes the total surplus $434,695, compared with $395,583 for 
the previous year. The condensed balance sheet of the company 
places the total assets at $10,725,015, and the abilities at $10,290,- 
320, leaving a profit and loss surplus of $434,695. 
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INDUSTRIAL ITEMS. 
THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., will 
hereafter act as distributors for “Buckeye” class “A” lamps and the 
new “Buckeye Gem” lamps. 


W. S. BARSTOW & COMPANY, New York city, has recently 
opened a Montreal, Canada, office, in the Bank of Ottawa Building. 
This office will be in charge of Robert S. Stangland. 


THE SIMPLEX ELECTRICAL COMPANY, 110 State street, 
Boston, Mass., manufacturers of insulated wires and cables, has 
ready for distribution a new edition of the “Simplex Manual.” 


THE GRAY TELEPHONE PAY STATION COMPANY, Hartford, 
Ct., has published a handsome catalogue devoted to its automatic 
toll equipments. This catalogue will be sent to any one interested 
upon request. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has published a handsome catalogue devoted to fans, blowers, 
and exhausters for all purposes. This catalogue will be sent to 
any one interested upon request. 


SCHUTTE & KOERTING COMPANY, Twelfth and Thompson 
streets, Philadelphia, Pa., announces that Ernst Koerting, the well- 
known inventor of the Koerting injector, has bought the entire 
interest in the Schutte & Koerting Company. 


THE DIELECTRIC COMPANY OF AMERICA, Belleville, N. J., 
is mailing an attractive “good luck” postal card calling attention to 
the merits of the “DE” weatherproof wires. Samples and prices, 
it is stated, will be sent to those interested, on application. 


THE UNIVERSAL ELECTRIC STAGE LIGHTING COMPANY, 
Kliegl Brothers, proprietors, 1393 Broadway, New York city, has 
published a very interesting catalogue devoted to electric stage light- 
ing apparatus and effects, electric signs and illuminations. 


THE PHELPS COMPANY, Detroit, Mich., is publishing an at- 
tractive little pamphlet, called the “Hylo Magazine.” This gives a 
good deal of interesting material concerning the various Hylo 
products, including turn-down lamps, thermal flashers, skeedoodles, 
and advertising devices. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a very interesting and instructive booklet entitled, 
“The Horse.” The contents of the booklet cover a wide range of 
information, and should be of great practical interest to all owners 
of horse-drawn vehicles. The utilization of Dixon’s graphite axle 
grease is referred to briefly. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is dis- 
tributing its usual souvenir calendar. This is one of the most at- 
tractive art calendars of the season. At the same time the ‘‘moon- 
light schedule” for 1907, which forms part of the calendar, makes 
it of real practical value to central stations and others interested in 
the use of this company’s products. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1044, describes and illustrates the H. Ward Leonard system 
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of multiple voltage control for variable-speed motors. This bulletin 
has been very carefully prepared, and in addition to the half-tone 
illustrations of typical applications of this system, there are several 
line diugrams showing the wiring connections. 


THE MONARCH ELECTRIC MANUFACTURING COMPANY, 
Warren, Ohio, is distributing a series of advertising literature 
calling attention to the Monarch lamp and Monarch “Prismo” 
clusters. A neat advertising conceit which the company is now dis- 
tributing is entitled, “The Tale of Two Jacks.” This details the 
advantages of making a liberal use of this company’s products. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has opened a sales office in the Candler Building, Atlanta, 
Ga. This office will be in charge of Harold H. Seaman. Mr. Seaman 
was tormerly engineer of the Cleveland sales office of the company, 
and his experience gained there will enable him to handle promptly 
and efficiently all matters pertaining to the territory of Tennessee, 
North and South Carolina, Georgia, Florida, Alabama and Missis- 
sippi. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, 170 South Clinton street, Chicago, Ill., announces that it 
has discontinued its St. Louis office. G. A. Knoche, who has been 
the company’s representative in the Southwest, has resigned this 
agency to accept a position immediately with the National Metal 
Molding Company, in charge of its New York office. Mr. Knoche 
has been representing several companies in the Southwest, with 
headquarters at St. Louis. The territory formerly covered by Mr. 
Knoche will be taken care of from the Chicago office. A few weeks 
ago the Chicago Fuse Wire and Manufacturing Company secured 
the services of J. J. Schaller to represent it as traveling salesman 
through the western, southern and central states, with headquarters 
in Chicago. Mr. Schaller has had several years of valuable experi- 
ence in the electrical field as salesman for large jobbing houses, 
namely, Albert Smith, Milwaukee, Wis.; Manhattan Electrical 
Supply Company and American Electrical Supply Company, 
Chicago, IN. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., has just issued a new price book on 
“Habirshaw” wires and cables. This book is replete with valuable 
and interesting information. Some of the features are tables giv- 
ing the calculations for extra braids, cotton or paper-wrapping, 
thirty per cent Para compound, flexibles and lead coverings. There 
is also given a synopsis of wiring rules, a comparison of copper 
gauges, and bar prices from seventeen cents to twenty-eight cents, 
inclusive. A new feature which will be of considerable value to the 
trade is the list giving code prices on various copper bars. In the 
past, when prices have fluctuated, with each advance it has been 
necessary to produce a new list of prices representing the pre- 
vailing bar. This has frequently involved delays in sending out 
quotations to customers. With this new book it will be easy to 
secure a reference for the latest code price, obviating any delay. 
The company has a large supply of these books on hand, and will 
be pleased to forward copies to any one interested upon request. 


Record of Electrical Patents. 


Week of February 19. 


844,314. APPARATUS FOR REGENERATING 
Leo. H. Baekeland, Yonkers, N. Y., assignor to Development 
and Funding Company, New York, N. Y. A regenerative ap- 
paratus comprising regenerating tank, circulating system and 
brine support. 

$44,317. TRIMMING DEVICE FOR 


Sherman J. Blake, Conneaut, Ohio. 
rotatable telescopic elbow. 


844,321. LOCK FOR INCANDESCENT LAMPS. Jerome F. Boyer, 
Pittsburg, Pa. A wire locking the lamp socket to the lamp 
bulb or globe. 

844,345. ELECTRIC TIME-SWITCH. 
Ark. A time-switch with strike mechanism 
making predetermined indications. 

$44,352. CONTROLLER FOR ELECTRIC MOTORS. Harry U. 


Hart, Le Havre, France, assignor to Westinghouse Electric and 
Manufacturing Company. Two or more electric motors with 


LOADING APPARATUS. 
A motor-driven chute and 


Malon I. Flowers, Lincoln, 
and device for 


ELECTROLYTES. 


armature and field magnet windings normally in series, and 
electrically operated braking device. 

$14,353. CIRCUIT-BREAKER. Frank O. Hartman, Mansfield, 
Ohio. A _ circuit-breaker with a plurality of stationary ter- 
minals, a movable bridge contact engaging terminals, and a 
supporting means moving the bridge. 

844,361. ELECTRIC ARC LAMP. Franz Janecek, Karlin, near 
Prague, Austria-Hungary. An electric arc lamp, one carbon of 
which is furnished with a series of projecting pins engaging 
in a ring-supporting device. 

844,379. ELECTRIC CONTROLLER. Edwin Marshall, Warrens- 
burg, Mo. An electric controller combining a casing, resistance 
coil and contact buttons. 


844.383. ELECTRIC MOTOR. Charles R. Meston and Herbert I. 
Finch, St. Louis, Mo.. assignors to the Emerson Electric Manu- 
facturing Company, St. Louis. Mo. An electric motor with the 
armature loosely mounted on armature shaft, the armature 
consisting of driving-elements and. a clutch. 
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844,384. ELECTRIC MOTOR. Charles R. Meston and Herbert I. 
Finch, St. Louis, Mo., assignors to the Emerson Electric Manu- 
facturing Company, St. Louis, Mo. An electric motor with the 
armature loosely mounted on the armature shaft, a clutch de- 
vice effecting changes of speed. 


844,399. RAIL-JOINT. Ephraim M. Porter and John W. Dauben- 
speck, Kellettville, Pa. A rajil-joint having the web portion 
provided with reenforcements, part of the reenforcements being 
cut away to form an auxiliary web, and recessed to receive 
the end of a supporting lever. 


844,406. ELECTRIC TRIMMING APPARATUS. Felix J. Rush, 
New York, N. Y. An electric trimming apparatus making use 
of the heat from a conducting filament, whereby the latter may 
be heated for singeing purposes. 


844,436. METERING AND CONTROLLING SYSTEM FOR ELEC- 
TRIC CIRCUITS. James J. Wood, Fort Wayne, Ind. A com- 
bination of an electric motor, a customer’s circuit, a relay 
switch for opening and closing the customer’s circuit, a means 
for recording a predetermined amount of electric energy, and 
means for applying to the meter a portion only of the energy 
expended in the customer’s circuit to operate the meter. 


844,439. ARC LAMP. John H. Bennett and Adrian I. Miner, San 
Francisco, Cal. An arc lamp containing a brass tube and a 
two-part carbon clutch of magnetic material arranged within 
the tube. 


844 ,361.— ELECTRIC Arc LAMP. 


844,450. RECTAL DILATOR. Charles R. Harris, Los Angeles, Cal. 
A dilator comprising a metallic shell with an oval forward 
projection containing a removable battery projecting into the 
cylindrical portion of the shell. 


844,495. SPARK-PLUG FOR EXPLOSIVE ENGINES. Arthur R. 
Bullock, Cleveland, Ohio, assignor to Excelsior Spark-Plug Com- 
pany, Cleveland, Ohio. A jump-spark plug for explosive en- 
gines, the body part having ports which lead from its internal 
cavity to an exterior face of an adjustable collar. 


844,506. TELEPHONE TRUNKING SYSTEM. Francis W. Dunbar, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A trunk circuit extending between different 
switchboard sections, and adapted to connect telephone lines 
together for conversation. 


844,533. ELECTRIC LIGHT SWITCH. James McGavock, Denver, 
Colo., assignor to the New England Electric Company, Denver, 
Colo. A spring-controlled, rocker-arm, push-button switch. 


844,572. ELECTRIC BELT. Richard Wingren, Burlington, Kans.. 
assignor to the Electric Appliance Company, Burlington, Kans. 
A regulator for electric belts. 


844,578. SPARK COIL. John F. Cavanagh, Providence, R. I. A 
spark coil entirely enclosed in a case, with a bore longer than 
the core, and forming an annular space around the core. 


844,605. ELECTRIC LIGHTING DEVICE FOR LAMPS AND OIL ` 


STOVES. Svend M. Meyer, New York, N. Y., assignor to George 
C. Batcheller, New York, N. Y. A lighting device for lamps and 
oll stoves, making a combination with the wick tube and a 
cylindrical shell or casing surrounding the wick tube. 


844,610. ELECTRIC CIGAR-LIGHTING APPARATUS. Svend M. 
Meyer, New York, N. Y., assignor to George Clinton Batcheller. 
New York, N. Y. An electric torch having a combination of 
conducting rods, resistance coils and a capillary body carrying 
an inflammable liquid. 
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844,611. ELECTRIC LIGHTING APPARATUS FOR INCAN- 
DESCENT AND OTHER GAS LAMPS. Svend M. Meyer, New 
York, N. Y., assignor to George Clinton Batcheller, New York, 
N. Y. An incandescing lighting coil made up of a plurality of 
separate wires. 


844,630. SPEED CONTROLLER FOR ELECTRIC MOTORS. Robert 
Temple, Denver, Colo. A speed controller with separated 
insulating contact plates provided with contact device mani- 
pulated by a rotatable arm mounted between the plates. 


844,650. ALTERNATING-CURRENT RETAINING DEVICE FOR 
ELECTRIC-MOTOR CONTROLLERS. Thomas E. Barnum, 
Milwaukee, Wis., assignor to the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. An alternating-current supply cir- 
cuit associated with an alternating-current motor and resist- 
ance, a movable element for controlling the resistance, and a re- 
taining magnet responding to an alternating current for holding 
the movable element in a predetermined position. 


844,651. DRUM CONTROLLER FOR ELECTRIC MOTORS. Thomas 
E. Barnum, Milwaukee, Wis. A rotatable member with con- 
tacts arranged cylindrically thereon, resistance terminals adapt- 
ed to be engaged by the said contacts, one set of terminals 
being connected to an armature resistance, the other set being 
connected to a field resistance. 


844,652. THREE-WIRE REVERSIBLE-DRUM CONTROLLER. 
Thomas E. Barnum, Milwaukee, Wis., assignor to the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wis. A motor 
controller in combination with a rotatable member carrying 
contacts arranged to be rotated in either direction from an 
initial position, combined with a rotatable member carrying 
contacts and connecting the motor either with a high-voltage 
or low-voltage source of electrical energy. 


844,661. CLUTCH-CONTROLLED ELEVATOR. Henry H. Cutler, 
Milwaukee, Wis., assignor to the Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis. A combination of an elevator 
mechanism with a driving element capable of running inde- 
pendently thereof, a magnetic clutch whose driving member is 
as as through the combined influence of induction and 
friction. 


844,748.—SrPEED-CHANGING DEVICE. 


844.662. ELECTRICALLY CONTROLLED SKIP-HOIST. Henry H. 
Cutler, Milwaukee, Wis., assignor to the Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis. A combination with a 
driving mechanism, of a driven mechanism, a clutch for con- 
necting the same having a member driven at a relatively slow 
speed, and a member driven in the same direction at a relatively 
high speed, and automatically operated means for causing the 
operation of the driven mechanisms, respectively. 


844,663. SELF-STARTER FOR ELECTRIC MOTORS. Henry H. 
Cutler, Milwaukee, Wis.. assiznor to the Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis. A combination with a 
motor of a plurality of controlling magnets, each of which 
closes an operating circuit for the next succeeding magnet. 


844,701. ELECTRIC MOTOR. Julius B. Wantz, Chicago, Ill., as- 
siznor to Victor Electric Company, Chicago, Ill. A starting 
and stopping switch device for an electric motor, comprising 
a rotary shaft, a line wire terminal, a normally open contact 
spring movable into and out of engagement with the terminal, 
and from which extends a direct armature circuit and a motor 
field shunt circuit, a ratchet on the shaft, and a dog cooperating 
therewith, both included in the shunt circult. 


844,743. GUARD FOR STREET RAILWAY CARS. Susie E. Press- 
ler, Toledo, Ohio. The combination with a car body having 
pivoted front and rear trucks of a fender and guard sections 
secured to, and movable with, the trucks. 


844.748. SPEED-CHANGING DEVICE. John Riddell, Schenectady. 
N. Y., assignor to General Electric Company, a corperation of 
New York. A speed-changing device affected by the combination 
of the main shaft with the armature of an induction motor. 


S$44.755. VENT VALVE FOR BATTERIES. Frank J. Schalow. New 
York, N. Y. A vent valve for batteries, comprising a thimble- 
shaped cap screw threaded internally and provided in its oppo- 
ae ue with recesses which extend to the bottom of the sides 
thereof. 
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844,777. CONTROL SYSTEM FOR CONNECTING MOTORS AS 

BRAKING-GENERATORS. Frank E. Case, Schenectady, N. Y. 

A system of control with an electromagnetic actuating means for 

a reversing switch, a contact independent of the controller for 

completing the circuit of the motor, and means for actuating the 

. reversing switch and contact to connect the motor for operation 
as a braking-generator. 


844,778. LUMINANT IN ELECTRIC INCANDESCENT LAMPS. 
Francis M. F. Cazin, Hoboken, N. J. A luminant for an electric 
incandescent lamp, being a combination of alloys of metals in 
layers of higher and lower affinity to oxygen, the latter coated 
on their exposed surface with their own oxides. 


844,787. ELECTRIC SWITCH. Charles E. Eveleth, Schenectady, 
N. Y., assignor to General Electric Company. A switch contact 
consisting of a homogeneous mixture of a refractory conductor 
and an abradant. 


844,790. SUPPORT FOR RAILWAY MOTOR-CABLES. Frank W. 
Garrett, Norwood, Ohio, assignor to the Bullock Electric Manu- 


facturing Company. A car body and car truck adapted to turn . 


relatively to said body, a motor on said truck, cable leads be- 
tween the motor and the car body, and a support for the cable 
leads movable with the truck and located approximately in 
vertical alignment with the king-pin of the truck. 


844,791. COMBINED FUSE AND SWITCH. Henry Geisenhdner, 
Schenectady, N. Y., assignor to General Electric Company. A 
switch with a current-carrying fuse in its movable member. 


844,792. MECHANICAL EAR FOR TROLLEY WIRES. Edward 
E. Gilmore, Philadelphia, Pa. A mechanical ear with a pair 
of jaws, and tongues on each side of the jaws. 


844,790.—SUPPORT FOR RAILWAY MOTOR-CABLES. 


844,796. INSULATING WIRE-HOLDER. Andrew Hatchett, Louis- 
ville, Ky., assignor of one-third to S. I. I. Battiste and one-third 
to E. S. Porter, Louisville, Ky. An insulating holder having 
a downwardly and spirally extending bifurcation beginning at 
the outside shoulder and ending at approximately the centre 
of the insulator. 


844,797. BLOCK-SIGNAL SYSTEM. Laurence A. Hawkins, Schen- 
ectady, N. Y., assignor to General Electric Company. A train- 
operated block-signal system. 


844,800. SYSTEM FOR CONTROLLING ELECTRIC SWITCHES. 
Edward M. Hewlett and Charles E. Eveleth, Schenectady, N. Y., 
assignors to General Electric Company. A transmission system 
with means for cutting out any defective conductor, and means 
for disabling the actuating devices of all the remaining con- 
ductors. 


844,810. METHOD OF INCREASING THE EFFICIENCY OF AL- 
TERNATING CURRENTS. Isidor Kitsee, Philadelphia, Pa. 
An arrangement causing one-half of each cycle to flow through 
one branch of a circuit, the other half to fiow through a second 
branch of the circuit, each branch having a primary of a trans- 
former, and causing the impulses induced in the secondary of 
each transformer to flow through a consuming circuit. 


844,811. TELEPHONY. Isidor Kitsee, Philadelphia, Pa. A tele- 
phone line with a series of substations connected in multiple 
arc, an electromagnetic resistance in series with the circuit of 
each station, and means to short-circuit the resistance by the 
removal of the receiver from its hook. 


844,815. STORAGE BATTERY. Simon Lake, Bridgeport, Ct. A 
battery cell formed with laminated walls composed of different 
materials, comprising inner and outer metallic tanks. 


844,829. INCANDESCENT LAMP SOCKET. Johann G. Peterson, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. A socket with an angle projection on the inner 
face of the cap rim, and a corresponding hole in the shell. 


844,839. TELEPHONE ATTACHMENT. William R. Whitehorne, 
Bethlehem, Pa., assignor to Howard C. Bailey, Philadelphia, 
Pa. An apparatus for producing an abnormal sound in the 
receiver of any telephone instrument left off the receiver hook, 
and capable of being actuated by the subscriber. 
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844,878. MEANS TO INCREASE THE EFFICIENCY OF ALTER- 
NATING CURRENTS. Isidor Kitsee, Philadelphia, Pa. A 
circuit connected to a source of alternating current, and divided 
to provide a plurality of branches, and means associated with 
each branch to permit the flow of current in one direction, and 
to prevent the fiow of current in the opposite direction. 
844,918. CAR-MAGNET SUPPORT. William M. Brown, Johnstown, 
Pa., assignor to the Lorain Steel Company. A magnet-support- 
ing frame for a surface-contact railway system. 


844,810.—METHOD OF INCREASING THE EFFICIENCY OF ALTERNATING 
CURRENTS. . 


844,961. CIRCUIT-BREAKER FOR ELECTRICAL CONDUCTORS. 
William C. Shaw, White Plains, Md., assignor to John M. Boar- 
man, Faulkner, Md. A combination of a pair of make-and- 
break sections moving laterally into and out of contact with 
each other. 

844,979. ELECTRIC HEATER. Edwin R. Waterman, San Fran- 
cisco, Cal. An electric heater provided with an outer cylindrical 
shell, a central liquid-containing receptacle, and having an inlet 
and outlet connected to the receptacle in combination with a 
sectional electric heating device. 


844,989. DEFLOCCULATED GRAPHITE AND PROCESS OF DE- 
FLOCCULATION THEREOF. Edward G. Acheson, Stamford 
township, Welland county, Ontario, Canada. Defiocculated gra- 
phite comprising unctuous graphite treated with a deflocculating 
agent. 

844,997. PHASE-SPLITTER AND CLUTCH. Henry H. Cutler, Mil- 
waukee, Wis., assignor to the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. A combination of a motor, a phase 
splitter having a plurality of resistances of different character. 
a magnetic clutch, and a plurality of independently actuated 
switches controlling the resistances and the clutch. 

845,010. ELECTRICAL PROTECTIVE APPARATUS. Charles A. 
Rolfe, Rochester, N. Y., assignor to Rolfe Electric Company, 
Rochester, N. Y. A lightning arrester comprising ground-cor- 
bons, line-carbons and a mass of insulating heat-susceptible 
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844 815.—STORAGE BATTERY. 


845,023. SYSTEM OF CONTROL. Harold E. White and Harold 
C. Pease, Schenectady, N. Y., assignors to General Electric 
Company. A combination of a controller, a governing relay, a 
controlling circuit and a master controller. 


845,024. CONTROLLER. Harold E. White, Schenectady, N. Y., 
assignor to General Electric Company. A controller comprising 
a casing containing a nest of resistance coils, a member pro- 
vided with a series of contacts in electrical connection with the 
resistance coils, and a contact finger carried by the movable 
controller member and arranged to engage the contacts of the 
coils. 


845,034. SAFETY DEVICE FOR OVERHEAD ELECTRIC CON- 
DUCTORS. Emile Giraud, Paris, France. A device comprising 
a lever pivoted to the insulator of the conductor, a hanger car- 
ried by an axis fixed to one end of the/lever and engaging the 
conductor. 
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THE ROMANTIC PHASES OF ENGINEERING. 

This is a commonplace world we live in—at least, so it 
seems to those of us who are doing every day what comes to 
hand, and who seldom stop to take a look around and see what 
others are doing and how fares the world. Familiarity, it is 
said, breeds contempt, and all things seem common if seen often. 
Some of us wish, with McAndrews, for some one to sing the 
song of steam, the song of modern engineering; to tell us of 
the picturesque sides of our daily life; to throw around familiar 
objects a veil, which, by rendering them less distinct, brings 
out the romantic sides. Yet there are many ordinary things 
which are as wonderful as the old fairy tales. And was Aladdin’s 
lamp so very wonderful? To-day we touch a button when a 
messenger is needed; we press another, and the room is flooded 
with light. 


ment was of any value for illuminating a dark room. Our slaves 


It is not recorded that Aladdin’s old brass imple- 


of the lamp do not terrify us by their horrid appearance: they 
are placed afar off in a home of their own and are always ready 
to furnish us with light and heat at any time of the day or 
night. Is not that simpler and more direct than to have to carry 
an ugly piece of brass about with us, which, when rubbed, did 
not give what was wanted, but merely brought the servant ? 
And was the magic mirror so much supcrior to the telephone? 
Who would not prefer to talk with his friends to merely seeing 
Truly the telephone 
is one of the most romantic devices that has ever rewarded man’s 


them dimly through a clouded mirror? 


endeavors. And yet the magic mirror, while it seems improbable 
to-day, is not impossible, for some little discovery may lead to it; 
but even then it would only supplement the telephone. 

And in what way was the fairy boat or coach superior to the 
True, the rider did not know 
how or why it moved! But this same advantage holds for many 


electric launch or automobile? 


who to-day use these very equipages. And one can easily believe 
that we are not far from the true flying machine, although the 
latter, if it ever be brought to a state of practical utility, will 
most probably draw its power from odorous gasolene or cursed 
alcohol, two of the most despised fluids known to-day. 

The mistake which has been made by the engineer is due to 
his wish to have all share the benefits of his magic hand. Had 
he been content to build a single electric car for his own use, 
and allowed no one else to ride, the novelty would not have worn 
off. For does the substitution of the unseen motor for the labor- 
ing and dust-raising horses render the electric motor any less 
romantic than the stage coach of old? 

This same spirit has brought the engineer into, ill-fayor-with 
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others who think that Nature’s crude wastes are of greater value 
It is 
better, they say, to leave the water powers alone, although they 


to humanity than the work which might be done instead. 


might be used to heat and clothe many who would otherwise 
lack these comforts. But. is it not the engincer’s duty to take 
advantage of every one of Nature’s gifts for the benefit of his 
fellow creatures? Has not every stream a duty to perform, just 
as well as the land which borders it? Should not the spirit of 
the Chattahoochee be that of all streams ? 


But, oh, not the hills of Habersham, 

And, oh, not the valleys of Hall 
Avail: Iam fain for to water the plain. 
Downward the voices of duty call— 
Downward, to toil and be mixed with the main, 
For the dry fields burn, and the mills are to turn, 
And a myriad flowers mortally yearn; 
And the lordly main from beyond the plain 

Calls o’er the hills of Habersham, 

Calls through the valleys of Hall! 


THE REASONS FOR THE GREAT ELECTRICAL DE- 
VELOPMENT. 

In looking back over the past twenty-five years to take stock 
of what has been accomplished in the application of electrical 
methods, one of the most astonishing features, which time and 
again impresses itself upon the reviewer, is the remarkable rate 
at which this development has gone on. This is true of nearly 
all of those which may be called the modern applications, and 
which form a group that practically includes all, with the ex- 
And 


not only has this growth taken place at a marvelous rate, but 


ception of the telegraph and the electroplating industries. 


the rate itself has been increasing, until one wonders what the 
end will be. 

The question very naturally arises, then, what have been the 
reasons for this? Why is it that the introduction of the electric 
motor has gone on at a rate far greater than that accompanying 
the introduction of the steam engine? The latter marked the 
beginning of a great industrial period, a period during which 
The 


steam engine, it must be remembered, gave us an entirely new 


hand labor was largely superseded by that of machines. 
source of power. Previously the only power worth considering 
was that of the waterfalls, and these, when they existed, were 
The factory had 


to be placed where the power existed; there was no alternative. 


often in inaccessible or inconvenient places. 


The steam engine, however, changed this, and it became possi- 
ble to place the factory or mill where most convenient and to 
bring power to it in the form of coal. This advance has been 


a controlling influence in industrial development; yet the in- 


troduction of the steam engine, even after it had been reduced 


to a practical form, was slow compared with the rate at which 
the electrical systems have grown. 

Why should this be? 
arts were well advanced when the electric motor was invented, 


It is, of course, true that mechanical 


and when it was found that the motor was better for certain 


purposes than the steam engine the former naturally took the. 


latter’s place. But this change constitutes only a small part 


of the great electrical development. The motor is used as well 
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for purposes in which the steam engine never succeeded, and 
other entirely new arts have come into existence, been perfected 
and spread at the same astonishing rate. _ 

There is one fundamental reason for this: it is the ease 
with which electric power is distributed. When one uses a 
steam engine it is generally necessary to develop the power at 
the point where it is to be used or at least within a short dis- 
tance. In general, every user of power must make his own 
power. With electric power, on the other hand, distribution 
is easy. It can be produced at any convenient place, easily car- 
ried where needed, and easily subdivided. A large power sta- 
tion may be placed where coal and water are accessible, and 
power from this be used throughout a large area for driving 
mills, running elevators, opcrating railroads, turning the little 
office contrivances and fans, and lighting the streets and homes 
of the cities. And if a water power exist, it matters not very 
much where it be, provided only it is within a hundred miles 
of the place where power is wanted. In other words, the elec- 
trical system is merely a means of distributing power; it is not, 
as was the steam engine, a new source of power. And, more- 
over, the power generated in the largest station is suitable for 
performing the smat!lest offices in the remotest corner of the 
district. 

And the same is-true of the other industries, such, for ex- 
ample, as the telephone. It is the ease with which electrical 
disturbances set up in a wire at one point—in other words, 
electrical energy—may be transmitted to another point and 
utilized which made the lelephone possible. It is the ease with 
which any one with a telephone can almost instantly reach any 
other teicphone user that has led to the marvelous spread of the 
telephone. Telephone systems are, in fact, special cases of elec- 
trical generation and distribution. The electric railway is an- 
other peculiar case. Here the requirement is that the power 
be delivered to a moving vehicle. The electrical system is the 
only one which has been devised which is flexible enough for 
use under all conditions. 

There is, it seems, but one exception to this general princi- 
ple, and that is the electrochemical industries; but even herc 
the ease with which the energy of waterfalls may be delivered 
at the chemical works has been largely accountable for the great 
growth of these industries, though in this case electrical energy 
is not used as a motive power, but in place of other processes 
for producing chemical reactions. 

The ease of transmission and distribution—what is fre- 
quently called the flexibility of the electrical system—is there- 
fore the reason for the growth. When, in addition, it is remem- 
bered that the electrical systems which have been devised are 
safe, noiseless and clean, and that therefore they are suitable 
for all kinds of work and for all classes, one understands why 
they have carried all before them; why they are the best for 
the palace and the factory, for work on the street and on ship- 
board, for transporting heavy freight and conversations. 

A phase of this development which is frequently overlooked 
is the springing up of a commerce in power. Heretofore men 


dealt in materials, and when they, needed power they made it. 
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Now one buys his power from companies who have made a 
specialty of its manufacture, and who deliver it when and where 
it is wanted, and in the kind and quantity desired. This is an 
entirely new branch of industry, and is one which is becoming 


daily more important. 


THE EFFICIENCY OF TURBO-ALTERNATORS. 

The advent of the steam turbine into the field of motive- 
power engineering has resulted in many changes in power plant 
design, but perhaps the most significant departure from previous 
practice is in connection with the design of electric generators 
for direct connection to turbines. The increase in speed has 
been so great that entirely new designs of generators have been 
necessary to meet the requirements. In some cases the speed is 
fifteen or twenty times as great as would be required for the 
same size of dynamo driven by a reciprocating engine, and this 
fact has seriously prevented the attainment of the fullest success 
so far in the design of direct-current generators of large size for 
turbine operation. 

On the alternating-current side the most striking change in 
generator design has probably been the reduction of the revolving 
poles from forty-eight, or even higher in some eases, to four 
or even two. Such a change involves many new designs before 
the same dose agreement in the performance of similar machines 
can be reached, in comparison with older types of dynamo, Con- 
sidering the short time in which designing engineers have been 
at work upon turbo-alternators as contrasted with “standard” 
direct-current and alternating-current machines built for slower 
speeds, it is evident that excellent progress toward uniformity 
has been made when we compare like machines under test. 

Thus, two 500-kilowatt, two-pole, sixty-cycle alternators of 
the same make recently tested for a turbine power station were 
found to agree quite closely in performance. When running at 
their normal speed, 3,600 revolutions per minute, and excited 
to normal potential, 2,300 volts, the rise in voltage from full to 
no load at 100 per cent power-factor was 10.6 per cent in 
When 


excited to 2,000 volts the rises were sixteen and fourteen per 


machine A and 9.8 per cent in the case of machine R. 
cent respectively. At eighty per cent power-factor—about as 
low a figure as would be likely to occur on any modern system, 
even for a short time—with excitation to 2,300 volts the full load 
to no-load voltage rise was 25.6 per cent in A and 23.6 per cent 
in B. With excitation to 2,000 volts at cighty per cent power- 
factor the rises were 34.5 and thirty-three per cent. Such close 
agreement as this argues well for the successful operation of the 
machines in parallel. Comparatively little difference is seen in 
At non- 
inductive full load one alternator required 49.9 amperes in its 


the amount of current required for field excitation. 
revolving field, and the other 52.5 amperes. At eighty per cent 
power-factor and full load A required sixty-one amperes and 
B 64.2. : 

The efficiencies under test were also interesting in their sub- 
stantial agreement. At twenty-five per cent of normal load A 
developed an efficiency of eighty-six per cent against eighty-five 
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percent for B. At half load the figures were ninety-two for both 
machines, and the guarantees were exactly equalled. At seventy- 
five per cent of normal load A’s efficiency was 94.3 and B’s 94.4 
At full 
load the test showed 95.2 and 95.4 per cent for A and B, the 
guarantee being ninety-five. 


per cent, the guarantees being nincty-four per cent. 


At twenty-five per cent overload 
both alternators gave ninety-six per cent. efficiency. These fig- 
ures were quite as close in agreement as those of the exciters 
purchased for the installation, and when one considers the diffi- 
culty in getting precisely the same magnetic characteristics and 
mechanical dimensions in two generators of similar design, the 
comparative newness of the bipolar turbo-alternator and the 
possible accuracy of the tests, it is evident that these machines 


have reached a very high standard of rehability in design. 


— — 


A GOOD FIELD FOR THE FLAME ARC LAMP. 

The flame are lamp, with its enormous volume of light and 
its brilliant yellow color, has heretofore been used mostly for 
advertising purposes, where the light is not only useful, but 
the striking character of the lamp is intended to attract notice. 
There is, however, one field in which this lamp may be used, 
and is being used, most effectively. This is for lighting ground 
where work is being carried on at night. In New York city 
the work of building terminals for the tunnels under the two 
rivers is being pushed as rapidly as possible. Night work is, 
of course, the rule, and here, in one case, at least, the flame are 
is a great help. A number of these lamps are suspended well 
above the ground, and the quantity of light given out makes it 
possible to carry on the work almost as easily by might as by 
day. For such work the yellow color of the light seems rather 
to be a help than an objection, since nearly all the materials 
handled are brown or vellow, and hence reflect a larger portion 
of the light than would be the case were the mercury are or the 
ordinary are lamps employed. The effect of these lamps is very 
striking. In approaching the place at might one seems to be 
coming out of a dimly lighted passageway into a spot brilliantly 


lighted by the summer sun. 


æ — — 


ELECTRIC DOCK EQUIPMENTS. 

For carrying out the work of handling materials in large 
manufactories or ship yards, the electric motor seems to have 
driven out all competitors. When the area to be covered is large, 
or the distances of travel great, the ease with which power may 
be delivered to the electric motor gives it a great advantage. The 
same is being found true in other situations where a large 
This is 


particularly the case in large shipping docks, where cranes of 


amount of material must be handled expeditiously. 


all types are necessary to handle large freight, and convevers 
for handling smaller packages. Here also electrically driven 
capstans prove invaluable for warping vessels into the dock and 
for moving cars on the railway sidings. It is noteworthy in 
some cases that the electric motor has driven out of use its 
steam and hydraulic competitors, because it works quickly, can 


be overloaded safely, and is easily moved froum point ta point 
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What Hath Been Wrought. 


A Quarter Century’s Progress in the Applications of Electricity. 


By the Technical Editor of the ELECTRICAL REVIEW. 


HEN, in the spring of 1844, 

Morse completed the first mag- 
netic telegraph line in the world, 
and thus started the thin edge of a wedge, 
the effects of which were destined to be 
felt throughout all branches of human 
activity, the first message sent over the 
line was, “What God hath wrought.” 
This issue of the ELECTRICAL REVIEW 
commemorates the twenty-fifth anniver- 
sary of its establishment, and it there- 
fore seems proper to glance back over 
these years and see what hath been 
wrought in this quarter-century. A com- 
plete review of all branches of electrical 
application would fill many volumes, but 
it is possible, in a limited space, to bring 
out those phases of this marvelous growth 
which have been most significant. 

In order to understand fully this de- 
velopment, to see wherein it differs from 
that of other industrial advances, it is 
necessary to glance still further back and 
see what were the conditions during the 
period preceding 1882. 

Electrical phenomena, in some form or 
other, have been known for ages, but they 
merely called forth comment from the 
early philosophers. In the last half of 
the eighteenth century frictional elec- 
tricity began to attract the attention of 
students of. natural philosophy of those 
days, but it is not probable that con- 
tinued investigation of this phase of elec- 
trical action would have produced results 
of much every-day value. In fact, it is 
only very recently that static electricity 
may be credited with practical applica- 
tions. 

But an accident noticed by Galvani 
started research in another direction, and 
through the efforts of Volta and others, 
produced the primary battery, our first 
source of electricity in quantity. This 
was a mighty step forward, because now 
it was possible to obtain electrical energy 
in large quantities. But there was one 
defect fatal to the application of the new 
power in industry: The power thus ob- 
tained was costly. 

This defect, however, in no way inter- 
fered with the scientific study of elec- 
trical phenomena. There were, of course, 
in those days no mechanisms capable of 
utilizing this power, but these were forth- 
coming before very long. The galvanic 
battery was devised in the last year of the 
eighteenth century. The magnetic effect 
of galvanic currents was noticed, and the 


electromagnet was invented during the 
next twenty-five years. Given a battery 
and an electromagnet, motors could be, 
and were, constructed. But the cost of 
the electric current prevented these from 
being employed in other than experi- 
mental uses, and the development of the 
motors was not carried far. 

There was need then for the next step 
in advance, a step which would give us 
a cheap means of obtaining electrical en- 
ergy. Whether this need was distinctly 
felt can not be said, but there were not 
wanting inquiring minds who asked the 
question, if an electrical current produces 
motion, may not this action be reversed ; 


Lorp KELVIN, l 
Scientist and Philosopher. 


is there not some way of moving a device 
so that a current will be started? It was 
Faraday who answered this question, 
after a dozen years of constant effort.. He 
found a method; he discovered that a cur- 
rent could be started by moving a body 
in a magnetic field, conditions, of course, 
being such that the current could flow. 
This was in 1832. It constituted another 


of the great stepping stones, but there. 


still remained the next: Means must be 
found for putting Faraday’s discovery 
inta practical form. This was not forth- 
coming until 1868, but during this period 
progress was being made in other direc- 
tions. The telegraph was invented and 
progress made in other directions, so that 
when Gramme devised his dynamo its sig- 
nificance was immediately recognized, and 
thereafter progress went on at a vastly 


greater rate. The fact that this mechan- 
ism was reversible, and could be used as 
a motor, was soon discovered, and thus 
all the essentials for applying the new 
power to every-day work had been brought 
forth. It must be recalled also that Fara- 
day discovered the principle of magnetic 
induction, which laid the basis for alter- 
nating-current transformation. Previous 
to Gramme’s invention magnetic dynamos 
had been in use, but they had not led to 
much advance in the art of producing 
electrical energy. 

Thus, in the early seventies of the last 
century, the principles of electrical appli- 
cation had been evolved, and there only 
remained the working out of systems, the 
improvement of devices so as to make 
them practical, and the devising of meth- 


ods to reduce the cost of the new power, 


however used, to a point where it was 


feasible to introduce it. 


By this time the telegraph was well 
established both on land and under water. 
The next steps were the invention of the 
speaking telephone by Bell, and the de- 
vising of a system of arc lighting by 
Brush. These were followed by the in- 
candescent lighting system of Edison. 
These three applications had been worked 
out and were just gaining a foothold 
when the first issue of the ELECTRICAL 
REVIEW appeared. The telephone of those 
days used the Bell receiver and a battery 
transmitter; the switchboard was in the 
first stages of development; practically all 
circuits used the ground return, and all 
wires were overhead. There were about 
180,000 instruments in use in this coun- 
try, an exceedingly satisfactory showing 
for the first six years of growth. Various 
systems of arc lighting had been more or 
less perfected. All employed special dy- 
namos of peculiar design and an open 
arc lamp. ‘This system of lighting was 
being introduced for street illumination. 
Various features of the incandescent sys- 
tem had been worked out after much 
labor, and the first central station was 
being constructed. In fact, it was on 
September 4, 1882, that the Pearl street 
station of the Edison system in New York 
city was opened. Thus three important 
applications had been started through the 
tireless efforts of inventors who seemed 
proof against all disappointments and dis- 
couragements. Their foresight was good ; 
they had perhaps played the most impor- 
tant part in opening what, will\certainly 
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be known as the electrical era. Yet they 
could not have dreamed how wide the in- 
fluence of their work would be; how it 
would be felt throughout the entire civil- 
ized world and would leave untouched 
hardly a single line of human endeavor. 
At that time there were also others who 
believed that the new power could be ap- 
plied in other ways. And yet the elec- 
tric motor was a toy. 

The next year, 1883, is significant, be- 
cause it was.then that the first promising 
attempt was made to apply the motor to 
railway work. Siemens Brothers, of Ger- 
many, during this year opened a small 
third-rail system at the Giants’ Cause- 
way, Ireland, and at the Chicago Exposi- 
tion an electric locomotive was shown bv 
Edison and Field. Leo Daft built a small 
electric line at Saratoga Springs, N. Y. 
These were the first experiments with the 
electric railway on a practical scale, but 
it was not until some years later that a 
system had been sufficiently developed to 
enable it to enter into competition with 
other methods of traction. The year is 
nevertheless significant as marking an im- 
portant phase of development, for it was 
then that the system was brought to pub- 
lic notice. 

The next year, 1884, witnessed further 
efforts to perfect an electric railway sys- 
tem. The Siemens Brothers again took 
an important step by introducing an elec- 
tric system on a horse-car line connecting 
Berlin and Charlottenburg. The first 
conduit system was laid down in Cleve- 
land, Ohio, by Bentley and Knight, while 
the forerunner of the trolley system was 
constructed by Henry at Kansas City., 
Mo. 

At this time the new systems were at- 
tracting considerable attention, and this 
was much increased by the electrical ex- 
position opened in Philadelphia, Pa., un- 
der the auspices of the Franklin Insti- 
tute. This not only opened the eyes of 
the public to the possibilities of the elec- 
tric motor, to the importance of the tele- 
phone and the electric lighting industries, 
but it resulted in an important move- 
ment. A national congress of electricians 
had been authorized by the federal govern- 
ment, and the bringing together of men 
from all parts of the country who were 
interested in applications of electricity 
and the study of electrical science result- 
ed in the founding of the American Insti- 
tute of Electrical Engineers, a society 
which has played an important part in the 
history of the electrical industry. The 
year 1885 also witnessed the founding of 
another influential electrical society—the 
National Electric Light Association. 
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During these years the electric lighting 
industry, as well as the telephone, were 
making much advance, but it was mostly 
in the perfecting of the systems, and no 
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great event stands out. The electric rail- 
way, however, was still in the experi- 
mental stage, so that undertakings, though 
really small, were of comparative im- 
portance. It was during 1885 that the 


ne 
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Prominent in Developing the Incandescent 
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first commercial electric railway was start- 
ed in this country—a short line between 
Baltimore, Md., and Hampton. The sys- 
tem was installed by Daft. It employed 
a central third rail, and the cars were 
drawn by small locomotives which re- 
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placed horses. It operated with some suc- 
cess for over a year, but finally was aban- 
doned, as it had fallen into disrepair. 
During the same year an underrunning 
trolley was tried on a short road at To- 
ronto, Ontario, and Frank J. Sprague 
read a paper before the American Insti- 
tute of Electrical Engineers discussing 
a proposed electrical equipment for the 
elevated roads in New York city. During 
18556 Sprague carried out experiments on 
the clevated, placing his motors on the 
car trucks; but it is the year 1887 which 
marks the closing of the experimental era 
of the electric railway and the opening of 
the actual introduction of the system, for 
it was then that Sprague made a success 
of an overhead trolley system installed at 
Richmond, Va. The undertaking was 
large, as there were fourteen miles of 
track. The system adopted was essen- 
tially that known as the overhead trolley. 
From this time on the most striking fea- 
ture of electric railway development has 
been its rapid and wide introduction. The 
various parts of the equipment, of course, 
have undergone much improvement, but 
it was not until some years later that any 
radical change was proposed. It is worthy 
of note, however, that in 1888 Daft oper- 
ated the Ninth Avenue elevated line in 
New York city with the first large elec- 
tric locomotive. His motor was capable 
of drawing six cars at a speed of forty 
miles an hour. 

In the electric lighting industry several 
significant events had occurred. In 1885 
the storage battery was for the first time 
added to an electric lighting plant, this 
being at Phillipsburg, Pa. Of late years 
the storage battery has become an im- 
portant part of the station equipment. 
During the same year the Westinghouse 
Electric and Manufacturing Company 
was founded as an outgrowth of the old 
United States Electric Light Company, 
and has since grown to be one of the great 
electrical companies of the world. At 
this time also the same company intro- 
duced the alternating-current lighting 
system devised by William Stanley, and 
thus started the rivalry between the two 
svstems—alternating and direct—which 
has not yet ended. 

About this time the rapid growth of the 
telephone systems required so many wires 
overhead that the necessity for placing 
them underground was recognized, and 
the work was in progress. 

The next few years were years of great 
commercial development, but a few im- 
portant developments-stand out., In 1888 
Nikolai ‘Tesla described his polyphase sys- 
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tem before the American Institute of 
Electrical Engincers, thus giving the al- 
ternating system a means of competing 
with the direct-current electric motor, 
which was somewhat slowly coming into 
use for small power purposes. During the 
following year an important step in the 
utilization of water power for producing 
electrical energy was taken when a com- 
mission was organized to study the prob- 
lem presented by Niagara Falls. Water 
power had previously been used for driv- 
ing dynamos, notably for the Giants’ 
Causeway Railway; but now it was just 
being realized that cheap electric power 
was destined to be a valuable boon to in- 
dustry. Particularly would it bring to 
cities a much-needed supply. Already the 
effects of the electric railway upon city 
life were being felt, and the importance 
of providing better lighting, both in the 
homes and on streets, was well realized. 
Not only was greater comfort to the citi- 
zens thus secured, but work was made 
easier in innumerable ways, and the 
streets were made safer. There can be 
no doubt that the electric lighting of 
streets, as well as the electric railway, have 
heen powerful factors for improving thor- 
oughfares; and, as a result of this, atten- 
tion was given to cleanliness and sanitary 
conditions. : 

In 1889 the Thomson-Houston Com- 
pany took over the Brush Company, thus 
beginning a series of consolidations finally 
resulting in the formation of the General 
Electric Company in 1892, the influence 
of which has been wide in developing and 
introducing electrical methods. 

The study of Niagara Falls as a possi- 
hle source of power marks the beginnings 
of electrical transmission of power. To 
be successful, a high potential was essen- 
tial. The first serious attempt was made 
in 1891, in California, the pressure then 
being 10,000 volts. Lack of financial sup- 
port rendered the attempt a failure, but 
in the following vear a polyphase system 
was installed for transmitting power to 
Pomona, Cal., and the vear after, 1893, the 
contract for the first Niagara Falls plant 
was let, the plans being upon a scale at 
that time stupendous. The development 
of 50,000 horse-power was contemplated 
in generators rated at 5,000 horse-power 
each, figures which inspired considerable 
awe in those most familiar with electrical 
work. This plant was actually put in 
service in 1895. Power was transmitted 
to Buffalo, N. Y., and, contrary to ex- 
pectations. the establishment of metallur- 
gical and electrochemical industries in 
the immediate vicinity of the power-house 
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created a local demand of much greater 


importance than that of Buffalo. The 
possibility of this had been in mind, but 
it had at first been thought that the trans- 
mission of power would be the most im- 
portant feature. Thus another great 
branch of the electrical industry had been 
fairly launched. : 

In the meantime the telephone, electric 
lighting and railway industries had wit- 
nessed significant developments. Bell’s 
fundamental patent expired in 1893, and 
during the preceding year independent 
telephone companies had been organized 
in expectation of this event. During 1903 
also the long-distance system had been 
rapidly developed, so that then communi- 
cation had been established between’ Chi- 
cago and Boston. 

The most important event in electric 
lighting was the bringing out of the long- 
burning enclosed are lamp in 1892. 

In 1893 the World's Columbian Fx- 
position was opened at Chicago, and the 
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electrical features of this exposition were 
noteworthy in many respécts. The elec- 
tric lighting svstem offered opportunities 
for decorative illumination which were 
utilized with wonderful effect, and the 
electric intramural railway was notable 
for the size of its equipment. Tn the early 
vears of development the electrical engi- 
neer was hampered somewhat to find a 
suitable prime mover for his generators. 
The latter were necessarily comparatively 
small, and ran at a high speed. Belt driv- 
ing was necessary, and the demand for 
well-governed, high-speed engines led to 
a remarkable development in this branch 
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of mechanical engineering. There were, 


it is true, exceptions to this method of 


driving, but throughout the eighties that 
generally adopted was by belts connected 
to a large flywheel or through a counter- 
shaft. At the time of the exposition at 
(‘hicago the increasing size of the genera- 
tors made it desirable to do away with 
belting and drive them directly from the 
engine. Since then this tendency has 
largely prevailed, so that except for spe- 
cial cases or very small dynamos, the di- 
rect drive is almost universal. 

An event of much importance which 
took place during the exposition was the 
holding of the International Electrical 
Congress. In this electrical engineers 
from all parts of the world came together 
to discuss matters of importance and to 
hear papers upon new developments. The 
first steps towards adopting an interna- 
tional svstem of units were then taken. 

The electric railway was now becoming 
the standard method of propelling street 
cars in cities. It had practically but one 
competitor—the cable—and was rapidly 
demonstrating its superiority over the lat- 
ter. In 1894 two important steps were 
taken. One was the construction in 
Washington, D. C., of a complete conduit 
system, the conductors being placed under 
ground and no overhead wires being al- 
lowed. This system was introduced later 
into New York city. So far as the mere 
moving of the cars is concerned, it pre- 
sents no advantages; but when the im- 
portance of the system warrants the ex- 
pense, it complies with that desirable con- 
dition of avoiding anv overhead wires 
within the city proper. 

During this year also the first system 
of heavy traction was installed on a sec- 
tion of the Baltimore & Ohio Railroad, 
through the new tunnel which that road 
had driven under the city of Baltimore. 
Due to the length of this tunnel and the 
difficulty of securing ventilation on ac- 
count of the city’s requirements, large 
electric locomotives weighing ninety-six 
tons apiece were introduced for hauling 
the steam trains through the tunnel. This 
svstem is still in operation, although there 
have been some modifications in the type 
of locomotive employed and in the method 
of collecting current. 

The electric railroads were now reach- 
ing from the cities out into the country. 
They were connecting the neighboring vil- 


Jages with the city, and these were the 


beginnings of the interurban roads, which 
have since spread so rapidly. At this 
time also the system had turned the 
human tide from the cities toward the 
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country; it had made it possible to live 
some distance from the place of working 
and not waste too much time in traveling 
to and fro. The suburban sections of all 
large towns began to grow rapidly. Cities 
which before had been of secondary im- 
portance now became important as places 
of residence, and the necessity for living 
in apartment houses disappeared, except 
in some less fortunately located towns. 
During this year, 1894, a discovery was 
made which rapidly became of incalcu- 
lable value. It had been noticed by Roent- 
gen that an electrical discharge through 
an exhausted tube set up some form of 
radiation which penetrated bodies opaque 
to visible rays. The ease of penetration 
varied with different substances, flesh be- 
ing more transparent than bone. These 
rays, called by the discover “X-rays,” 
also brought about the chemical action 
necessary for photographing. Thus it be- 
came possible to examine bones and other 
bodies within living tissue without injury 
to the latter. The benefit to surgery can 
hardly be overestimated. The applica- 
tion of this effect has developed marvel- 
ously since the discovery, and the X-ray 
equipment is now one of the most essen- 
tial appliances for all modern surgery. 
During this year the first use of elec- 
trical discharges through exhausted tubes 
as a means of illumination was made on 
a large scale. This was the result of the 
labors of D. McFarlane Moore. To-day 
his system, in its improved form, is find- 
ing wide use in many locations where its 
peculiar features are advantageous. 
During these years of marked activity 
in the telephone, electric lighting and elec- 
tric railway industries the telegraph had 
forged ahead steadily and on a solid basis. 
Compared with the telephone the develop- 
ment was slow, but this was due to the 
marvelous rate at which the latter grew. 
There had been no great changes from 
the systems well developed previously. 
There had been devised several methods of 
machine telegraphy, but none had come 
into use; in fact, up to the present time, 
while there are a number of beautiful sys- 
tems, the old and simple methods are still 
employed. There had been one change: 
The introduction by Field, in 1879, of 
the dynamo in place of the battery, which 
effected a considerable economy in the 
cost of power and saved much space in 
the companies’ buildings. But the system 
was essentially that which had been used 
for about twenty years. In 1896, how- 
ever, there came a suggestion of a new 
system. Late in the eighties Hertz, fol- 
lowing Clerk Maxwell's analytical argu- 
ments, had shown experimentally the ex- 
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istence of electrical waves in the ether. 
The possibility of utilizing these for com- 
municating at a distance, without inter- 
vening wires, had been suggested; but it 
remained for William Marconi to devise 
a system which pointed the way to the 
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solution of this problem. His system, con- 
sisting of an antenna in which oscillations 
were set up by means of an electrical dis- 
charge across an air-gap, and a receiving 
antenna associated with a device sensitive 
to the electrical disturbances which the 
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GALILEO 


the 


waves set up in it, is essentially the svs- 
tem in use to-day, although numerous in- 
ventions have vastly improved the methods 


373 


That 
used by Marconi was the so-called coherer, 
Marconi 
succeeded in transmitting signals across 


the sensitiveness of the receiver. 
a device discovered by Branly. 
short distances. His results drew many 
other workers into this field, and the 
progress since then has been rapid. Each 
succeeding vear has seen greater distances 
covered, until, in 1901, Marconi himself 
first transmitted a signal across the At- 
lantic Ocean. The following year com- 
munication was maintained with the 
steamship Philadelphia until she was 
1,500 miles away from the sending sta- 
tion at Poldhu, Cornwall, and later in 
the year communication was established 
between Poldhu and Glace Bay, Nova 
Scotia. Since then communication across 
the ocean has been established by others 
also, but the system has not yet been put 
into actual service. This method of com- 
munication is one of the great achieve- 
ments initiated during the last part of 
the nineteenth century. 

During 1902 the first cable across the 
Pacific was laid, thus completely encir- 
cling the globe, and the first message was 
sent around the world. During this year 
also the first section of the American 
Pacific cable was laid to Honolulu. This 
cable was completed during the following 
vear. 

Since the starting of independent tele- 
phone companies in 1892 this movement 
spread rapidly. In 1896 the independent 
companies formed an association to pro- 
tect their interests. By this time the 
telephone system had been greatly im- 
proved. The introduction of paper-in- 
sulated cables had cheapened the construc- 
tion of underground lines, and the intro- 
duction of the central energy svstem, in 
which a storage battery placed at the cen- 
tral exchange provides all the energy re- 
quired for conversation and for manipulat- 
ing the auxiliary devices, wrought a great 
improvement. The inconvenient and ex- 
pensive primary batteries at each sub- 
scriber’s instrument were done away with, 
and a marked economy effected in the 
time required to complete connections. 

The underground system, although a 
marked improvement for special purposes, 
was of limited application, on account of 
the static capacity of the cables. At- 
tempts had been made to overcome this 
by means of neutralizing inductances, but 
in 1900 Dr. M. I. Pupin brought out a 
svstem which made it possible to deter- 
mine where and how to use these coils. 
The system was tried both in this coun- 
try and abroad, and-was found to effect 


of producing oscillations and increased a very) materiilpy:nprotement\ in Qtrans- 
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mission over cables, and thus made pos- 
sible a considerable increase in the length 
of cable over which conversation may be 
carried on. 

In another field of telephone develop- 
ment much effort was being expended at 
this time, but no commercial application 
had been made. This was the perfecting 
of an automatic telephone system which 
would do away with the operators at the 
exchanges. In 1902 an automatic ex- 
change was introduced in Chicago, and in 
the following year in Dayton, Ohio; Gran:l 
Rapids, Mich.; Lincoln, Neb., and else- 
where. While, compared with the manual 
system, but little progress has been made, 
it must be remembered that it requires 
some time to perfect a system so revolu- 
tionary in character, and much opposition 
has been encountered from the advocates 
of the older method. Duiing the last 


year or two this system has attracted’ 


more attention. ae 

By this time the telephone had spread 
everywhere. It had reached out from the 
cities to the country, and was to be found 
wherever men work; it had brought about 
almost revolutionary changes in business 
methods. The output of the individual 
had been multiplied several times, and 
armies of messengers had been turned to 
productive work. 

From time to time the possibilities of 
wireless telephony have received attention, 
but only during the past year has any 
real progress been made. The difficulties 
are very great, but they do not seem to be 
insurmountable. 

Electric lighting systems had grown 
until they no longer suffered any coni- 
parison with gas. The method of gen- 
eration and of distribution left little to 
be desired, and the lamps themselves, so 
far as effects were considered, were highly 
satisfactory. There was, however, one 
great drawback: 
lamps were shamefully low. This is by 
comparison with other electrical develop- 
ments, and not with other methods of 
illumination, to which they are far supe- 
rior. But it was being realized that some- 
thing must be done to increase the amount 


of light obtained from a given amount of * 


electrical energy. The first step was made 
by Walther Nernst, who brought out, in 
1898, the lamp known by his name. A 
radical departure was made in this, as 
the glowing body was not normally a con- 
ductor of electricity, and only became so 
when heated. This was a disadvantage, 
but the white character of the light, as 
well as its high efficiency, have made it an 
important factor in electric lighting. The 
lamp was brought out in commercial form 


The efficiencies of the 
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in this country in 1901. In 1899 the 
enclosed arc lamp was adapted to alter- 
nating currents, and the city of Buffalo 
was lighted entirely from power developed 
at Niagara Falls, a noteworthy feature be- 
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ing the use of aluminum wire as con- 
ductors. | 

But the fight for improved lamps still 
went on, and efforts were made to utilize 
the increase in efficiency obtained by add- 
ing certain mineral salts to the carbons 
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of the electric arc. This produces a lu- 
minous flame, in contrast with the plain 
carbon arc, which produces light merely 
by raising the tips of the electrodes to 
incandescence. In 1902 this type of lamp 
was taken in hand, but it was several 
years before it emerged from the labora- 
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tory and appeared upon the street. In 
1903 another solution of the lamp prob- 
lem was offered by Peter Cooper Hewitt 
in his mercury vapor lamp, which has a 
high efficiency, though a peculiar color. 
In the following year the magnetite arc 
was brought out, a variation of the flame 
arc, though using metal electrodes instead 
cf carbon. 


So far, with the exception of the Nernst 


lamp, all improvements had been limited 
in the arc lamp, although as a transformer 
of energy it was much superior to the 
incandescent lamp, but now a great stride 
was taken when the tantalum filament was 
brought out by H. Von Bolton and Feuer- 
lein. In this a highly infusible metal re- 
placed the carbon filament and gave an 
efficiency much better than that of the 
latter. Other inventors had previously at- 
tempted to improve the incandescent lamp 
by coating the filament with various mate- 
rials or by replacing it; notably the os- 
mium lamp, but for various reasons these 
never became of much importance. The 
tantalum lamp was, however, the first of 
of a number of improvements, so that 
there are to-day several types of incan- 
descent lamp far better than the standard 
carbon lamp. The introduction of these 
lamps is just taking place, and the effect 
can not but be great. The cost of illu- 
mination by this means will be materially 
reduced, which will, of course, lead to a 
wide expansion; and, at the same time, 
the output of every station, rated in lamps, 
will be correspondingly increased. 

The steam turbine, which had lan- 
guished for many years, now became a 
factor in central station design. The ten- 
dency towards increase in size of units 
had gone steadily forward, so as to benefit 
by the higher efficiency of large reciprocat- 
ing engines. The steam turbine checked 
for a time this tendency by offering an 
efficient prime mover in smaller sizes. 
Moreover, the character of the drive was 
excellent for this purpose, and the small 
floor space brought about much appreciat- 
ed economy in the station design. By 
this time the central stations had become 
large and complex. High-tension dis- 
tribution had been generally adopted for 
large cities, current being transmitted to 
substations and there transformed into 
the kind desired. 

Along with the growth of the electric 
lighting industry went the spread of the 
electric motor as a means of driving 
machinery. This took place not only in 
small shops and other places where it was 
inconvenient to employ steam or other 
power, but in large workshops, in factories 
and everywhere-where many )machines are 
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driven. The old plan of driving from a 
line shaft by means of belts involved many 
disadvantages not incident in the motor 
drive, but a feature of more weight than 
this was the fact, soon realized, that the 
individual driving of tools made possible 
an increased output of the shop and im- 
proved the quality. The year 1899 is 
notable for the introduction of the elec- 
tric motor in the abattoirs of the firm of 
Armour & Company, Chicago, and also on 
two battleships, where it replaced the old, 
inefficient small steam engine. 
this system has become the standard for 
factory driving. 

The advance in electric railways during 
the past few years has been in several 
ways. A still greater expansion of the 
interurban and suburban lines has brought 
this system in competition with steam 
roads; on the other hand, the steam rail- 
roads themselves have been forced, in some 
cases, to turn to electric traction to over- 
come certain local difficulties, and this has 
led to the development of enormous loco- 
motives. The work was first started in 
New York city, where the conditions were 
particularly acute, and the year 1902 
marked the letting of the contract for 
the electrification of the New York Cen- 
tral & Hudson River Railroad’s New York 
city terminal. The following year the 
Pennsylvania Railroad decided to pass un- 
der New York by means of a tunnel, us- 
ing electric traction for this purpose. An- 
other important railway event during 1902 
was the bringing out by the Westinghouse 
Electric and Manufacturing Company of 
a single-phase railway system. Since then 
several lines have been installed using this 
system, and the New York, New Haven & 
Hartford Railroad has adopted it for its 
New York city terminal. 

During this vear some highly interest- 
ing experiments were conducted at Berlin 
with high-speed traction. A motor-driv- 
en car was run at a speed of over 130 
miles an hour. As vet no practical re- 
sults have followed these experiments. 

During these last years of electric rail- 
way development another important svs- 
stem was brought out by Sprague, which 
he called the multiple-unit system. This 
was first uséd on the South Side Elevated 
in Chicago, in 1899. In brief it consists 
of adding a master controller to each car, 
which operates the main controller. The 
master controller will operate at the same 
time the main controller of one or any 
number of cars, so that trains may be 
made up of any length desired, each com- 
plete in itself, and all controlled from one 
point. This method made possible the 
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conversion of the elevated lines in Chi- 
cago, New York and elsewhere, where it 
is necessary to run trains of cars, and led 
to the abandonment of steam trains on 
elevated roads in this country. Other im- 
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portant installations of the multiple-unit 
system have also been made on surface 
lines. 

High-tension transmission, which was 
started in 1902, had grown steadily, the 
distances of transmission had increased, 
and voltages had gone up. Water powers 
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previously useless, since they were not ac- 
cessible, were harnessed, and the power 
thus developed transmitted to places where 
it could be used. The success of the 
Niagara plant started in 1905 led to other 
installations at that point, so that there 
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are now about half a dozen power-houses 
with an output of over half a million 
horse-power. In California, where fuel is 
scarce, and water power available, as well 
as in other western states, the most rapid 
advance was made. In 1901 the trans- 
mission voltage had risen to 60,000, and 
power had been transmitted 225 miles. A 
vear later 80,000 volts was tried in Mon- 
tana, but 60,000 scems to be the upper 
limit with the present methods of con- 
struction. In 1905 power was incidentally 
transmitted over a distance of 300 miles 
in California. The success of the western 
plants led to a great development in the 
East, but here the distances are less and 
the systems employed are less impressive, 
though not less important. To-day the 
water powers of a state have become one 
of its most valued assets, due to the de- 
velopment of high-tension electrical trans- 
mission of power. 

Electrochemical applications, with few 
exceptions, were not possible commercially 
until large sources of cheap power were 
available. Before the opening of the 
Niagara Falls plant electroplating and a 
few other smaller industries constituted 
the whole, with the exception of the stor- 
age battery, which hardly belongs in this 
class. That, it is true, had been greatly 
improved, but the old Planté and Faure 
types, modified by various methods of 
construction, were still in use. The add- 
ing of the auxiliary to the power station 
made necessary the development of a new 
branch of the art of storage battery engi- 
neering, necessary in order to adapt the 
peculiarities of the battery to the condi- 
tions obtaining in the station. Some very 
remarkable engineering work has been 
done in this direction. Many attempts 
have been made to substitute other mate- 
rials for the lead and sulphuric acid of 
the battery, the latest and the most im- 
portant being that brought out by Thomas 
A. Edison in 1901, in which nickel and 
iron take the place of the lead. This bat- 
tery has, of course, required some years to 
demonstrate its commercial advantages. 
Along with the improvement in storage 
battery construction, went the develop- 
ment of the electric automobile, which 
has to-day become a most important factor 
in city traffic and which promises to work 
still greater changes in city life. 

The opening of the first Niagara Falls 
plant started electrochemical developments 
of great magnitude in other lines. It was 
here that the large calcium carbide works, 
carborundum furnaces and furnaces for 
making artificial graphite from coke were 
established; ‘and here’ eventually came the 


378 


Pittsburgh Reduction Company with its 
method of producing aluminum. The 
work of this company converted alumi- 
num from a curiosity in chemical labora- 
tories to a common metal for use in the 
arts. 

During these years of development, 
while the electrical arts were being 
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changed from the empirical methods of the 
pioneers to the scientific systems of to- 
day, a most important feature was the 
development of the art of electrical meas- 


urements. In this work a preeminent 


part has been taken by Edward Weston, 


who, with others, has placed electrical 
engineering work, in this respect, on a 
plane where it stands almost alone. 
There have been a number of highly 
interesting applications of electric power 
within the last year or two, notably the 
invention of the teleharmonion, a device 
for producing and transmitting music. 
To-day there are two features of elec- 
trical development which are most im- 
pressive. One is the wide spread of elec- 
trical methods. Almost every industry 
employs this power in some form or other. 
In practically every line of human activ- 
ity, the electric motor, the electric lamp, 
or some other device, is an important 
factor. The other feature is the enormous 
commercial development which has taken 
place. Certainly no other field of human 
activity can show such a record. Abso- 
lute statistics for the present year are not 
available. The latest compilation was 
made in 1902 by the Bureau of the Census, 
and from this some idea of the situation 
at the present time may be obtained. For 
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example, at that date there were 3,620 
central electric lighting stations, repre- 
senting a cost of equipment of $505,- 
000,000. The yearly income was nearly 
$86,000,000. This showed that the de- 
velopment during the twelve years pre- 
ceding the census had doubled the in- 
vestment as well as the income. The 
horse-power in dynamos at these stations 
was 1,600,000, and the output 2,500,000,- 
000 kilowatt-hours yearly. These stations 
employed a small army of 30,000 workers, 
to whom $20,000,000 was paid in wages. 
Kighteen million incandescent lamps were 
in use, and nearly 400,000 are lamps. 
The figures for the electric railway are 
still more astounding, and here too the in- 
vestment and income had about doubled 
during the twelve years preceding the 
date of the census. In 1902, 987 com- 


ke 
& 
g 
& 
FP 
E 


OLIVER BLACKBURN SHALLENBERGER, 


Prominent in Developing the Alternating- 
Current System. 


panies operated systems having over 22,- 
000 miles of track, and representing a cost 
of construction of nearly $2,200,000,000. 
They employed 140,000 men, and trans- 
ported nearly 5,000,000,000 passengers. 

The telephone systems were serving in 
1902 nearly 2,300,000 subscribers, and 
were earning $87,000,000. They paid in 
wages $36,000,000 to their 79,000 em- 
ployés. The cost of construction of these 
systems was over $366,000,000. 

Compared with these figures the extent 
of the telegraph development is small, but 
actually it is very great. There are in 
this country twenty-five systems, which 
cost $157,000,000. The 28,000 employés 
earn $15,000,000 a vear. 

The newer developments, as mentioned, 
practically doubled during the twelve years 
ending 1902, and since then the develop- 
ment has been at a greater rate. The 
telephone and electric lighting industries 
have about doubled, the electric railways 
have increased about forty per cent and 
there have been corresponding increases 
in all other branches. 
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To supply the needs of these various 
systems large manufacturing establish- 
ments have grown up, whose business has 
become an important factor in the com- 
mercial world. The latest figures obtain- 
able for this growth were given in the 
census report for the year 1905. During 
that year the value of. the products, of all 
kinds, turned out, was nearly $160,000,- 
000, this representing the factory cost, and 
not the selling price. The same census 
shows that at that time the general manu- 
facturing industries were utilizing 1,138,- 
000 horse-power in electrical machinery, 
out of a total of 14,500,000. This shows 
to what extent electric appliances have 
been introduced into the manufacturing 
arts; and the actual effect is greater than 
that indicated by the figures, as it must 
be remembered that a considerable part of 
this power is in places where the electric 
motor can not compete. 

Certainly no other class of industries 
can show such stupendous growth as that 
demonstrated by these figures, and cer- 
tainly there has been no other which can 
compare with the introduction of electric 
power, in all its forms, in its far-reaching 
influence on the civilization of to-day. 
What will be the result of the present 
tendencies, none can say. That the growth 


will go on at the present rates is hardly 
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believable, yet one can not see anything 
ahead to interfere with it. There is lit- 
tle doubt that the influence of these new 
methods will be one of the controlling 
factors in advancing civilization, in bring- 
ing to each and all more leisure and great- 
er comfort, and in relieving us and our 
servants, as it has already done, of much 
of the drudgery of manual labor. 
Nothing has been said of the marvelous 
advances in physical science, particularly 
in the study of electrical phenomena. The 
work of Thomson, Lorentz, Curie, Ruth- 
erford and others has carried us far in 
this direction and done much to/mold our 
ideas of) hatureund_of nature's laws. 


March 9, 1907 


The Are as a Source of 


HE large growth in the application 
of the electric are in lighting may 
properly be regarded as having 

had its beginning about twenty-five 
vears ago. At that time the elec- 
tric lighting station in cities was a 
new development. It was chiefly based 
upon the use of arc lamps on constant 
direct-current circuits from arc dynamos. 
The lamps themselves were always of the 
open-arc variety. There were, it is true, a 
few installations, particularly abroad, 
where alternating-current arcs were used, 
and that peculiar but ephemeral form of 
it, the Jablochkoff candle, had not yet 
faded into extinction, though its exist- 
ence was already flickering. 

While the open arc held its place for 
about one-half of the period, during the 
latter half or within the past twelve to 
fifteen years the art has undergone more 
and more radical changes, by the introduc- 
tion of the direct-current are enclosed sv 
as to limit the combustion of the carbon 
electrodes, followed by the enclosed alter- 
nating arc, and the various kinds of 
luminous or flame arcs of the past few 
years. 

There are several ways in which the 
electric flux known as an are may produce 
light. 

1. The solid ends of the electrodes 
themselves become incandescent and radi- 
ate light. In the open carbon are this 
constitutes the chief source; in the en- 
closed form it is of relatively less value; 
and in the luminous are the incandescence 
of the ends of the electrodes contributes 
but slightly to the general result. The 
possible temperature of the ends of the 
electrodes being limited by their tempera- 
ture of vaporization, the luminosity of the 
carbon in the open, as in the enclosed, 
arc is directly dependent on the tempera- 
ture of sublimation of carbon, since car- 
bon passes from solid to gas without in- 
termediate fusion. 

2. Light evolved from the are stream 
or flame between the electrodes considered 
as an incandescent gas. Usually this 
radiation is selective, i. e., it is more con- 
centrated in certain regions of the spec- 
trum than in others, and depends on the 
wave lengths and intensities thereof given 
by the vapors present when heated to the 
temperature of the are at atmospheric 


pressure. In the open carbon are, the 
heated gas stream is carbon vapor 


mingled on the exterior with the gases of 
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the atmosphere and the products of com- 
bustion of carbon. The spectrum of car- 
bon is not rich in lines, and the radiation 
as a whole from carbon vapor and the 
other gases present does not greatly add to 
the other light emission from the incan- 
descent solid carbon. In the enclosed are 
the combustion is restricted, and for a 
given watts consumption of energy the 
current is reduced and the potential is in- 
creased, owing to the increased length of 
arc. Assume an open arc of ten amperes 
and fifty volts with a consumption of 500 
watts; the enclosed are of the same energy 
consumption would have, sav, 6.25 am- 
peres and cighty volts. Here the light 


b 
Brint THOMSON. 


from the incandescent ends of the elec- 
trodes is reduced relatively to that from 
the gas stream, which stream is now much 
greater in length. While the longer are 
permits more free emission from the hot 
ends of the carbons, those ends instead of 
burning, as in the open are, to a tapered 
form, are nearly flat for the full diameter 
of the carbon and this form tends to neu- 
tralize the effect of the lengthened arc 
in allowing unhampered radiation. In the 
luminous are, the radiation 
from the gas stream varies greatly with 


luminous 


the materials present and may constitute 
the greater part. This is the caseewhen 
metals like iron or titamum are present, 
the spectra of which are exceedingly com- 
plicated, being full of bright lines from 
one end of the spectrum to the other. 
In fact the gaseous radiation takes on the 
characteristics of the metal spectrum toa 
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large extent, and the color of the light 
emitted will depend on the predominatiny 
wave lengths in the spectrum. Some spec- 
tra may be deficient in vellow or red, while 
others may be equally poor in green or 
blue. The most satisfactory light for all 
purposes is that under which animal life 
on the earth has been evolved, and sun- 
light must therefore remain our color 
standard. So long then as our illumina- 
tion is for the general purpose of vision 
and not for advertisement or special ef- 
fects, a white light will be needed, and 
if it is to be obtained from a gaseous are 
the materials present must furnish hghi 
of all wave lengths. Iron and titanium 
not only satisfy this condition, but the 
intrinsic brilliancy of the spectrum as a 
whole is high, so that economy of lighi 
production results. - 

3. <A further source of light in an are 
is the entanglement of solid particles in 
the outer envelope of the gas stream, which 
particles, if of a highly refractory charac- 
ter, may, when sufficiently dense, con- 
stitute a very effective medium for the 
emission of light waves. They corre- 
spond in function to the color particles 
floating freely in the ordinary luminous 
sheath of a hydrocarbon flame, as of gas 
or oil. They may be furnished by vapor- 
ization and condensation of substances 
contained in either or both of the elec- 
trodes of the are. 

4. The particles entangled in the outer 
are sheath and heated to an incandescence 
therein, may possess the property of selec- 
tive radiation in the same sense that such 
selective radiation exists in the material 
of the Welsbach mantle. It may well be 
doubted if this action, whatever its real 
nature, occurs aside from a region where 
active chemical changes are taking place, 
or the oxidation and combustion of gases. 
The writer has at other times called at- 
tention to the probability that the selec- 
tive radiation in this case may depend 
upon gaseous union in the pores or upon 
the surfaces of the solids involved. 

In the open carbon are no light is given 
by floating particles in the arc stream, for 
the products of combustion are pure gases, 
and the carbons, unless impure, yield only 
these gases when united with oxvgen of 
the air. In the enclosed are, however, it 
is conceivable that the oxvgen may be so 
restricted that some carbon particles con- 
densed from the central yapor stream may 
float in the /outerosheath—of this’ stream 
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before meeting with oxygen enough for 
combustion. In fact with a too restricted 
supply of oxygen an enclosed arc will de- 
posit soot upon the upper part of the glass 
= globe surrounding it, just as a kerosene 
lamp given a too restricted draft will 
deposit unburned soot or carbon. The 
‘most effective enclosed carbon arc is, 
therefore, one which is almost, but not 
quite, capable of soot deposits. But as 
this condition is somewhat critical, prac- 
tice generally provides a sufficient excess 
of oxygen to secure clear burning. The 
smoke deposits of the luminous are show 
that even when the gascous stream itself is 
rich in hght, or efficient as a light source, 
the volatilized and oxidized products 
leaving the arc in a fine state of division 
and, floating as incandescent solids in the 
arc stream, often contribute considerably 
to the luminous yield., Unfortunately 
such smoke is carried out of the arc ani 
must either be caught in smoke receptacles 
or allowed to escape into the air. This 
objection would, in the absence of a knowl- 
edge of the eff :iency of the light produc- 
tion inherent in various kinds of lumi- 
nous arcs, become a sufficient deterrent 
in attempts at practical utilization. 

In the present day efforts to increase 
the luminous yield for a given energy ex- 
penditure, the question of efficiency of 
electric arcs of different types becomes 
often controlling. It is well known that 
the efficiency of the direct-current en- 
closed arc is only about two-thirds of that 
of an open carbon arc consuming the 
same energy. The cause of this is to be 
found chiefly in the substitution of poten- 
tial (gaseous stream length) for current 
strength (crater area). It is also well 
known that the falling off in carbon arc 
efficiency is far greater than in a direct 
proportion to current strength, so far as 
solid electrode emission is concerned. In 
other words, a larger current arc is more 
efficient in light production per unit of 
current than a smaller current arc. This 
may be due to the conservation of heat 
which is relatively more freely lost by con- 
duction and convection in the smaller 
are. 

In the alternating-current carbon arc 
also, as compared with the direct-current 
carbon arc, there is a loss of efficiency due 
to the average temperature of the emissive 
areas of the solid carbon ends being less; 
not being sustained at equal values 
throughout the wave, and actually losing 
all support at the zero of current. Hence 
it should not be surprising to find that 
the alternating enclosed arc is not much 
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superior, except as to color of light, to the 
better types of carbon filament incan- 
descent lamps, as a converter of energy 
into light. When, however, we turn tu 
the consideration of luminous arcs we 
find that efficiencies of light production 
even exceeding that of the direct-current 
open carbon are two or three times are 
obtained. In these not only isthe gasstream 
itself strongly luminous, but its outer 
sheath is loaded with a cloud of fine parti- 
cles in a highly heated state and possibly 
selectively radiating. 
is essentially an open arc in the sense that 
if enclosed the glass receptacle must be 
large enough to allow the smoke to be 
carried away and to prevent obscuration 
by deposits. | 

Broadly, there may be said to be in ex- 
istence two types of luminous arcs. First 
—Those in which the electrode is of car- 
bon, which confers conductivity, loaded 
with compounds which do not necessarily 
conduct, such as fluoride of calcium. Sec- 
ond—Those in which the electrode is a 
mass of conducting material which itself 
furnishes the arc stream with luminous 
gas and particles. 

This is a somewhat artificial classifica- 
tion as both types may be blended. Where 
the electrode is of carbon loaded as above, 
it necessarily has a short life, comparable 
with that of a carbon pencil in an open 
arc, or say six to ten hours, more or less, 
according to its diameter and length. 
Where the electrode is a conducting oxide, 
or forms a conducting oxide of a solid 
character during operation, the life of 
the electrodes may be made such as te 
constitute a long burning lamp, compar- 
able in that respect with the enclosed car- 
bon arc. Of such character is the mag- 
netite lamp, due to Dr. Steinmetz, who 
has pointed out the fact that the elec- 
trode which is negative generally fur- 
nishes the conducting ions in the arc 
stream, and that these ions may be, as in 
the case of iron, an effective light source. 
In other cases the luminous matter may 
arise from a positive electrode loaded with 
vaporizable material, which, while not 


conducting the current, is simply caught 


in the arc stream, adding to its luminosity 
and also providing a sheath of highly in- 
candescent particles. As a Bunsen burner 
flame is rendered luminous by dusting 
into it powdered magnesia, so these sub- 
stances enter the more feebly luminous arc 
stream and enhance its brilliancy. Even 
the carbon arc stream, which is ordinarily 
low in luminosity, may be rendered highly 
luminous by loading the electrodes with 
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solid vaporizable material. But in doing 
this there is a sacrifice of the luminosity 
of the positive crater, which is cooled by 
the absorption of energy needed for the 
vaporization. The crater then becomes a 
less prominent feature of the arc emis- 
sion. Notwithstanding this loss the gen- 
eral efficiency of light production may 
have become greatly increased. 

The most recent work in the directio» 
of arc lighting has been to conserve th: 
efficiency of the luminous arc, to mini. 
mize the disadvantage of smoke, and tu 
increase the life of the electrodes so as 
to save the necessity of frequent trim- 
ming. At the same time attention has 
been given to securing a reasonable colo: 
of light and steadiness. 

In spite of the magnificent advances 
which have been made in the incandescent 
lamps of high efficiency, which will doubt- 
less in many cases supplant indoor arcs, 
the modern luminous arc will probably 
for a long time continue to remain the 
most efficient of all electric light sources, 
and will hold its own in the lighting of 
large spaces, particularly outside of build- 
ings. 

In such a general consideration of arc 
lighting as this reference should properly 
be made to the mercury arc lamp. The 
recognized efficiency of this lamp seems 
to depend upon the absence of the lower 
rays of the spectrum. The red rays natu- 
rally demand more energy, or represent 
more energy, than do the higher rays. 
Hence if a certain relation now exists be- 
tween the energy which goes to heat as 
such and that which goes to light (the 
greenish light of the mercury arc), it 
seems doubtful if the red rays could be 
added without a like proportion of heat 
rays, and as these rays are relatively more 
costly, the amount of heat might be sə 
increased as to rob the mercury arc of it: 
present high efficiency. Aside from itə 
defect of color, the mercury are lamp 
possesses the unique advantage that the 
light is spread over an area, and requires 
no translucent globes to soften its bril- 
liancy. Its characters are maintained in 
different sizes of lamps and adaptation to 
different voltages at the terminals can be 
made in the length of the arc stream. It 
is not, however, in its simplest forms, 
adapted to alternating currents, for the 
mercury arc is itself inherently rectify- 
ing. The light consists of specific wave 
lengths as examined by the spectroscope; 
namely, the spectrum of mercury vapor, 
and there is little light in the spectrum 
between ithe strongly marked: and widely 
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isolated bright lines in the green, blue and 
violet. This discontinuity of spectrum 
would make it a poor light even for exam- 
ination of colors within its apparent color 
range. The light of the mercury arc has, 
however, proven to be very easy on the 
evesight, and has laid emphasis on the 
fact that high intensities of red rays are 
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decidedly trying if not positively injuri- 
ous. Continued exposure to some of the 
very intense red luminous arcs used for 
advertising purposes might show this to 
be the case. 

Ordinary color blindness consists in the 
absence of the impression of red, and thie 
mercury arc should therefore, to the color 
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blind, represent nearly normal light and 
be fairly satisfactory. Solar white, how- 
ever, is and must be the standard toward 
which incandescent lights, are lights, and 
other forms of illumination will approach, 
for color balance is as much a factor in 
normal secing as is intensity of illumina- 
tion. 


An Electric Lighting Retrospect and a Prophecy. 


HE history of electric lighting de- 
velopments during the past twenty- 
five years is substantially the his- 

torv of the entire industry. 

Through invention and commercial en- 
terprise an industry has been built within 
this space of time that has already dis- 
counted centuries of effort in other lines, 
and yet it is believed that the developments 
and growth of the early future will greatly 
outdistance the past record, remarkable 
as it has been. 

The writer has been asked to outline 
some of the most important causes, in- 
ventive and commercial, of the past twen- 
ty-five years’ development. 

In the field of invention there have been 
many achievements of importance, but the 
following are probably the most notable in 
practical and far-reaching results. 


THE INCANDESCENT LAMP. 

Until the introduction of the incan- 
descent lamp, the success of the electric 
lighting industry was problematical. The 
arc light was applicable to many uses, but 
its field was too limited for general adop- 
tion. The use of small lighting units is 
essential to any general system of illumi- 
nation and the advent of the incandescent 
lamp of varying sizes, but uniform at- 
tractiveness, furnished the industry its 
guarantee of permanent success. 

The incandescent lamp of improved 
efficiency ig still the prime factor in elec- 
tric lighting and the chief source of rev- 
enue, and unless all present signs fail, 
marked developments of the next decade 
will be due to further and most radical 
improvements in the incandescent lamp. 


THE ELECTRIC MOTOR. 

With the invention and application of 
the electric motor, a new demand for elec- 
tric bervice was established, and one es- 
pecially desirable to the companies in en- 
abling them to operate their systems for 
both lighting and power purposes during 
the daytime, when otherwise lighting 
service could only be maintained at pro- 
hibitive cost. The power service of most 
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companies is still secondary: to that of 
lighting, except in the case of great power 
developments, such as at Niagara, but the 
general use of electric motors aggregating 
hundreds of thousands of horse-power has 
been a great factor in the development of 
the industry, and has likewise helped to 
reduce the cost of the lighting service. 


ARC-LAMP IMPROVEMENTS. 


Within more recent years the improve- 
ments in are lamps have established this 
system of lighting upon a more successful 
and permanent basis. 

For the illuminating of large areas, and 
where true color effects are important, the 
arc lamp, as yet, has a field of its own and 
the constantly increasing efficiency of are 
units both in energy consumption and 
maintenance costs give the are lamp a high 
value to the industry. 


LOW-TENSION DISTRIBUTION, 


The problem of supplying numerous 
classes of service at different locations by 
the same system was solved in the low- 
tension distribution system of Mr. Edison 
first put into use in 1882. 

This important and far-reaching inven- 
tion effected the distribution of current 
from furnishing station to customer with- 
out intermediary transforming apparatus, 
and in lighting units independent of each 
other instead of in series as formerly. 


HIGH-TENSION TRANSMISSION, 


The limitations of low-tension distribu- 
tion made it necessary at first to provide 
different generating stations at short dis- 
tances, and such stations were of necessity 
located solely with reference to the area 
to be served and often to a disadvantage 
in operating costs. The introduction, how- 
ever, of high-tension gencration and trans- 
mission made it possible to locate one large 
generating station at the most advanta- 
geous point for economical operation, with- 
out special reference to the areas to be 
supplied with service, and the current gen- 
erated as alternating current at high po- 
tential is transmitted with small loss to 


the various distributing points correspond- 
ing to the former numerous generating 
stations, which are changed to transform- 
ing or substations, where the high-tension 
current is reduced to the low-tension re- 
quirements, or converted into direct cur- 
rent, for distribution to customers. In 
this way the combined benefits of high- 
tension generation and transmission and of 
low-tension distribution are obtained. The 
first large lighting company to so change 
its system was the Brooklyn Edison Com- 
pany which did so in the year 1897. The 
plan is now in such gencral and successful 
use that it is difficult to realize that its 
initiation was of such recent date. 

The above are perhaps the chief factors 
which have been furnished by the invent- 
ors for the development of this industry, 
and they have been adequate. With these 
the commercial builders of the industry 
have busied themselves and have tried, and 
with fair success, to make the best possible 
progress. 

The commercial development of the in- 
dustry, however, in many if not most 
places has been a matter of public demand 
rather than stimulated growth. There 
have been decided exceptions, notably in 
several large cities, but comparatively few 
in number. 

More recently, however, the commercial 
spirit has been aroused and as a result the 
past year’s growth has been phenomenal. 
With this growth, and partly explaining 
it, there have been developed uses for the 
service hitherto undiscovered and now, 
for instance, electricity is recognized as 
an advertising agency as distinctly as an 
illuminant. 

Heating appliances, medical apparatus, 
decorative outfits and numerous other ap- 
plications are becoming more practical and 
popular with each day. 

With the increased demands, and the 
lesser costs of operation, there have been 
material reductions in prices charged by 
electric companies for their service, some 
voluntary and | others: enforeedy and these 
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in turn have led to most marked increases 
in output. 

It is the deliberate opinion of the writer 
that the commercial development of recent 
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years is but the introduction to a proper 
realization of the application of electric 
service to the every-day needs of the pub- 
lic; and that the industry has reached the 
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threshold of a near-future growth hither- 
to unrealized, but the benefits of which 
every company can share through aggres- 
sive, intelligent and systematic effort. 


Telephone Retrospection. 


ing telephone was in 1876, on a 

Sunday in July. It was my priv- 
ilege to be introduced to the telephone 
and to royalty at the same time—not per- 
sonally, but within visible distance. 

It happened this way: I had been 
asked by Professor Elisha Gray to assist 
in an exhibition of his harmonic tele- 
graph in the Centennial buildings at Phil- 
adelphia for the benefit, more particu- 
larly, of His Majesty, Dom Pedro, Em- 
peror of Brazil, and Sir William Thom- 
son (now Lord Kelvin). At the close of 
this exhibition an invitation was extended 
by Alexander Graham Bell to these dis- 
tinguished personages, and others, to se’ 
his. apparatus for transmitting speech. 
The crude apparatus of that day has been 
deseribed and illustrated many times in 
the tedious litigation which followed the 
issuing of the patent. 

What was most interesting to me at 
the time was the surprise and delight with 
which Sir William Thomson listened to 
speech first transmitted by electricity, and 
his animated expression in describing the 
discovery to His Majesty, Dom Pedro, 
and others. 

Sir William Thomson was allowed to 
carry with him to England a copy or du- 
plicate of the simple apparatus used at 
the Centennial Exhibition, with the re- 
sult that all Europe soon became inter- 
ested in the wonderful telephone. 

To my mind the most marvelous thing 
about the telephone instrument was the 
discovery that a thin iron diaphragm in 
fropt of a magnet surrounded by a wire 
and within sound of the human voice, 
would create electrical vibrations, or un- 
dulations, of the same kind as those in 
the air, or when this diaphragm was acted 
upon by these electrical vibrations and 
undulations from a distance, would re- 
produce the originating sounds, includ- 
ing speech, with absolute fidelity. 

Induction coils and magnets were fa- 
miliar to everyone, and the German sci- 
entist, Reis, had transmitted musical 
sounds thirty-odd years before Bell made 
his discovery that a metal diaphragm 
could be acted upon by sound vibrations. 
Prior to that any attempts to reproduce 
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speech were on the theory that the human 
vocal organs would have to be practically 
duplicated by complicated mechanical de- 
vices. The simplicity of the metal dia- 
phragm, by comparison, becomes all the 
more significant. 

There was but little delay in perfecting 
the Bell apparatus, and in the fall of 
1876 and spring of 1877 telephone lines 
hegan to be erected, largely in the neigh- 
horhood of Boston. In 1878 the question 
of general intercommunication through 
central points in cities hegan to interest 
everyone, and no doubt many persons at 
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various places realized the tremendous re- 
sults to be obtained by the transmission 
of speech or intelligence without the in- 
tervention of the trained operator. At 
all events, efforts in this direction began 
to be general in the latter part of 1878. 

The years 1879, 80, ’81 and ’82 were 
periods of strenuous development. Poles, 
wires, housetop fixtures sprang up like 
magic; poles became loaded, street cross- 
ings and housetop fixtures began to look 
as if giant spiders were at work. 

Then (1883 and 1884) it was scen that 
those methods could not afford the neces- 
sary facilities, and to reduce space cables 
were introduced, first overhead, but lere 


the increasing mass of wires- and weight 
of cables made a resort to conduits and 
underground work a necessity, not only 
for the accommodation of the growing 
masses of wires, but in deference to the 
public demand that the wires be buried: 

There seemed to be no limit so far as 
space was concerned to the use of under- 
ground wires and cables, but there were 
limits, due to electrical difficulties, to the 
distances over which telephonic transmis- 
sion was possible under existing condi- 
tions. 

The difficulties had to be overcome, or 
the use of the telephone would be limited 
to small areas, and intercommunication 
between towns impossible. The problem 
taxed the abilities of the best electrical 
engineers of the country, and variou- 
remedies were proposed, which, while thes 
improved the conditions, still limited the 
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Cross-talk, or what may be called an 
electrical echo, that is to say, the reflec- 
tion of a vibrating or undulatory current 
in and through any adjoining wire or 
conductor, was partially removed by sur- 
rounding each wire with metal foil. This 
in turn contributed to another trouble 
called “retardation” or “self-induction.” 
Twisting two wires together by breaking 
up the parallelism of straight wires, and 
properly placing these twisted wires or 
pairs in relation to each other seemed to 
afford a more or less effectual remedy 
for both of the above troubles, but it was 
found practically impossible to get mathe- 
matical precision in the adjustment and 
alignment of these twisted pairs. 

In 1885 and 1886 hard drawn copper 
wire was produced, giving all the con- 
ductivity of copper, with the strength of 
iron, steel or phosphor-bronze. These ad- 
vantages caused it to come into general 
use, and pole lines were rapidly estab- 
lished for greater distances, using double 
wires, or metallic circuits, and increasing 
the amount of copper in each wire, so tha: 
to-day, under such conditions, transmis- 
sion is effective over distances from 1,500 
to 2,000 miles. 

The most important improvement. 
however, was theinvention of the Pupin 


loading. coil, in, 1900, (Tow) im> extensive 
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use, which, when properly applied, would 
seem to make transmission effective to 
much greater distances, and to largely re- 
duce the difficulties due to retardation, 
and also make it possible to transmit ef- 
fectively through.smaller wires to greater 
distances with less cost. 

The handling of subscribers in thou- 
sands and tens of thousands in the large 
cities has called out the best work of the 
ablest engineers. The problem is not 
serious as long as we have but two or 


three thousand sta- 
tions or subscribers, 
and comparatively 


simple switching de- 
vices will answer all 
purposes ; when, 
however, subscribers 
are to be cared for 
bv tens of thousands 
the problem becomes 
complex. 

The improved com- 
mon battery multiple 
switchboard aims to 
place each subscriber 
in any office 
within reach of the 
answering operator 
This necessarily lim- 
its the number of 
wires in any one cen- 
tral office, which at 
the present time is 
about 10,000. It will 
seen from this 
that the central of- 
fices in any large city 
must be multiplied, 
and this involves 
connecting trunk 
lines between all such 
offices, necessitating 
additional switch- 
ing devices as well as 
operators. One of its 
great advantages has 
been the removal of 
the battery neces- 
sary for transmission 
from the subscribers” station to the cen- 
tral office. 

To maintain the greatest efficiency pos- 
sible constant improvements are being 
made, and it frequently happens that a 
switchboard, sometimes costing tens, even 
hundreds, of thousands of dollars, must 
be superseded before it has suffered any 
appreciable wear and tear, in order to pro- 
vide prompt and efficient service. 

At present the common battery multi- 
ple board seems to be as nearly perfect as 


one 


be 


AN 


company. 
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the present state of the art permits, and 
it is rapidly superseding all other forms 
of switchboard. 

Our troubles from electric light currents 
of large quantity and great intensity be- 
gan in 1886 and 1887. Then followed 
the trolley currents of still larger volume, 
adding not only to our electrical troubles 
within the cable, but also attacking and 
destroving the enclosing lead sheathing in 
the conduits. By cooperation with the 
electric light and trolley companies the 


OR 
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Professor Alexander Graham Bell, is seated at the telephone desk talking to Mr Hubbard at Chicago. 
Just behind Professor Bell, with his hand resting on the back of Professor 
general manager, and immediately at the right of Mr. Hall is John Elbriige Hudson. then president of the 


damage done by strav currents of elec- 
tricity in the earth has been reduced to a 
minimum, by providing sufficient conduc- 
tors to carry the railway current back to 
its originating source. 

To-day we are confronted hy the partial 
electrification of the principal steam rail- 
way lines throughout the country. Their 
use of electricity involves currents of great 
volume and of an intensity far bevond 
anvthing we have heretofore had to con- 
tend with. It is believed, however, that 
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we shall be able, with the cooperation of 
the electrical railway engineers, to adjust 
these troubles to the mutual advantage 
of both interests. 

The almost incredible sensitiveness of 
the telephone, as well as the transmitter, 
and the amount or volume of current to 
operate it is so small that it is absolutely 
necessary to keep the wires or circuits en- 
tirely free from intruding or obtrudiny 
currents from any source. Telephone 
lines, traversing long distances as they 
now do, and crossing 
several states, en- 
counter troubles not 
comparable with 
shorter lines. The 
weather conditions, 
for imstance, may be 
bad on a portion of 
the route, or in one 
state, while good at 
either terminal, Elec- 
trical storms are not 
infrequent, and eith- 
or or both originat- 
ing in one section of 
the line may disturb 
its whole length. 

The telephone 
sprang fromthebrain 
of the inventor a per- 
fect instrument, 
which has undergone 
little or no change 
for nearly thirty 
The transmit- 
ter was more slowly 
developed, but for the 
last ten fifteen 
vears has undergone 
but trifling changes. 

The dittculty of 
handling wires in 
large masses has been 
met and conquered 
by the cables and un- 
derground -conduits, 
now so largely in use 
all over the country, 
and by the use of the 
Pupin loading coil, previously referred 
to. Underground trunk lines counecting 
the larger cities are now under way. 

The difficulty of connecting any two 
subseribers within circumscribed areas in 
a few seconds, and for greater distances 
in a few minutes, have also been met 
largely by the common battery multiple 
switchboard already referred to. At the 
present time almost every hamlet, village, 
town and city has its telephone exchange, 
and trunk lines link them altogether in 


vears, 


or 
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a system that covers the whole area of the 
United States and Canada. 

What the future may have in store in 
the way of further difficulties no man 
may predict. 

Who can estimate its value to com- 
merce, to science, to social life? Busi- 
ness is transacted in seconds and minutes, 
instead of hours, days and weeks. New 
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uses are being constantly applied, and the 
business of the country is adjusting itself 
to the advantages that the telephone 
brings, so that the ultimate development 
is still far in the future. : 
There seems to be no limit to the in- 
creasing use of telephones. The annual 
increase is greater each year, with no 
present indication of diminution. In no 
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country in the world is the telephone de- 
velopment equal to ours. No metropoli- 
tan area, even with greater population, 
has such a telephone development as New 
York and its immediate vicinity. 

Considering all the adverse conditions 
and liabilities, I think the telephone com- 
panies deserve great credit for the results 
now accomplished. 


The Roentgen Ray and Its Uses. 


OENTGEN’S brilliant discovery, 
R which only a little over ten years 
ago was the newest and most as- 
tonishing development of science, within 
an incredibly short time became a com- 
mon every-day necessity like the telephone 
and the electric light, and yielded the 
centre of the stage to newer marvels like 
wireless telegraphy, the Bequerel rays and 
the radioactive elements of the Curies. 
We still know very little of the ultimate 
nature of the phenomenon which Roent- 
gen so happily named X-ray because of 
the significance of the letter z in mathe- 
matical formule, but there are many rea- 
sons for believing that it is an ether dis- 
turbance, and therefore more or less close- 
ly related to other forms of radiant en- 
ergy that are more familiar. 

It may be a long time before the phys- 
icists demonstrate just what the X-ray is, 
but their experimental investigations of 
it and the radioactive elements of the 
Curies have led to interesting and im- 
portant modifications of our conceptions 
of matter, and have shown that the atom 
.is not indivisible, but is really a highly 
complex structure. 

Although we have not found out what 
the X-ray is, much has been learned about 
how to produce and control it and apply 
it to practical uses. 

Except in medicine and surgery it has 
few uses; but the fact that its practical 
application presents interesting electrical 
and engineering problems is sufficient ex- 
cuse for presenting to the readers of the 
ELECTRICAL Review some of the results 
that have been accomplished with it, as 
well as a brief statement of the appli- 
ances and methods concerned therein. 

It was hoped that flaws in metallic 
castings and armor plates might be easily 
detected by the X-rays, but for various 
reasons, most important of which is the 
great obstruction offered to the rays by 
the heavy metals, this expectation has not 
been realized. 
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The fact that the diamond transmits 
the X-rays much more freely than any of 
its imitations suggests their use for dis- 
tinguishing between genuine and spurious 


gems, but the diamond experts do not find © 


it necessary to resort to such a cumber- 
some method. 
Inspectors of customs have used the 


X-ray for examining travelers and their 


baggage for detecting dutiable articles 
concealed for the purpose of smuggling. 
The moral effect of these examinations is 
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probably wholesome, and the concealment 
of metallic objects such as jewelry, in 
cushions, walking sticks and other articles 
that can not be opened without damage, 
is made more difficult. Many valuable 
articles, such as fine laces or unmounted 
diamonds, which transmit the rays freely, 
might, however, easily escape detection. 
Moreover, in view of the possibility of 
harmful effects from improper exposure to 
the X-rays, the indiscriminate subjection 
of travelers to such examinations is open 
to reasonable objection. 


has become quite indispensable. 


Perhaps the most interesting commer- 
cial application of the rays is in detecting 
the presence of pearls, and similar forma- 
tions used in jewelry, within shellfish. 
The method is much more certain and ac- 
curate than the usual one of opening the 
shells with hot water and dissecting the 
fish, and it may be performed without 
sacrificing the life of a pearl-bearing mus- 
sel or destroying its value as an article 
of food. 


' .In medicine and surgery the uses of the 


X-ray are so important and varied that it 
These 
uses may be classified in two distinct, but 


perhaps equally important, groups; i. e., 
diagnosis and therapeutics. 


In the diagnosis of injuries and diseases 


of the bones the X-ray scored its first 


important success and it now gives us the 
most accurate information obtainable in 
such conditions. By detecting and accu- 
rately localizing bullets, needles and other 


foreign objects in the body, the X-ray 
greatly simplifies the surgical operation 


for their removal. It may be relied upon 
to answer the important question whether 
the baby has swallowed a safety pin or a 
coin, and if such an improper and indeli- 


cate article of diet had lodged in the 


cesophagus, as it commonly does, the fluo- 
roscope greatly facilitates its removal. 
With the improvement that has been 
made in appliances and technique the field 
of Roentgen diagnosis has been steadily 
enlarging. For the detection and local- 
ization of stones in the urinary tract the 
X-ray is more accurate and reliable than 
any other single agent. Much informa- 
tion concerning the heart and lungs may 
be obtained in the skiagraph or by di- 
rect examination with the fluorescent 
screen. The stomach and intestines, 
which ordinarily give no X-ray shadow, 
are brought into the field of Roentgen 
diagnosis by inflating them with air or 
gas, which transmits the rays more read- 
ily than the surrounding tissues, or by 
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feeding a meal of mashed potato flavored 
With bismuth subnitrate, which fills the 
cavitics with a material offering sufficient 
obstruction to the rays to produce a dis- 
tinct shadow. Dentists employ the X-ray 
for examining the roots of teeth, for de- 
tecting teeth that have not erupted and 
“for showing the presence of pieces of den- 
tal drills that have been broken off and 
lost. For such purposes skiagraphs are 
made on small pieces of sensitive film en- 
closed in light and watertight coverings 
and placed in the mouth. 

The skiagraph is used for all difficult 
X-ray examinations, because the photo- 
graphic plate gives infinitely more detail 
than can be obtained on the fluorescent 
screen. The fluoroscope, however, has the 
great advantage of giving immediate re- 
sults and of making it possible to observe 
certain movements, such as the pulsations 
of the heart and the excursions of the 
diaphragm in breathing. 

Unfortunately the X-ray can not or- 
dinarily be reflected or refracted, and 
therefore gives only shadow pictures. 
This difficulty may be partly compensated 
for by making stereographie projections 
and viewing them with a reflecting stereo- 
scope, which will often supply abundant 
perspective in the skiagraphs. 

As a therapeutic agent the X-ray has 
not fulfilled the extravagant claims that 
were made for it by the early enthusiasts 
or by those physicians who do not hesitate 
to attract attention to themselves and 
their alleged cures by means of illustrated 
articles in the Sunday newspapers. It 
has, however, been extremely useful in 
the treatment of many diseases which 
affect the skin and certain glandular 


tissues. No deep-seated cancers have 
been cured by it, although in many 


cases the pain has been lessened and 
the progress of the disease seems to have 
been retarded. Tt is often used after sur- 
gical removal of cancerous growths for 
the purpose of preventing or delaying re- 
currence of the disease that may resuit 
from any cancer cells that have escaped 
the surgeon’s knife. 

The so-called X-ray burn is a peculiar 
disturbance of the life and growth of the 
tissue cells. It looks at first like a sun- 
burn, but may become more severe and 
persist for months or years. No sensa- 
tion of heat is felt during the exposure, 
and the effect appears usually not earlier 
than five nor later than twenty days after- 
ward. The use of protective shields. 
gloves, aprons, ete., has practically elimi- 
nated this danger to both operator and 
patient. Ray filters of leather or thin 
aluminum, which absorb the rays of low 
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penetration, are interposed between the 
Crookes tube and the skin for the pur- 
pose of cutting off those useless rays, 
which would otherwise be absorbed by ihe 
skin. 

The degree of penetration of the ravs 
from a Crookes tube increases with the 
This 


is measured roughly by the length of the 


potential difference at its terminals. 


spark that may be obtained in a gap 
bridging the lead wires of the tube, and in 
practical work is represented by sparking 
distances of two to five inches. 

Owing to the necessity of using 
unidirectional 
the Crookes 
apparatus and alternating-curreat trars- 
formers have been comparatively little 
used for this purpose, although several in- 
genious methods of suppressing and recti- 
fying the inverse current wave have been 
developed. The Holtz and Wimshurst in- 
fluence machines are extensively used by 
physicians, but for dithcult X-ray exam:- 
nations induction coils with electrolytie 
or mercury jet interrupters are giving the 
most satisfactory results. 

The relatively low potential inverse cur- 
rent induced at the closure of the pri- 
mary circuit of the induction coil is elim- 
inated by series spark-gaps or vacuum 
tube rectifiers. The pulsating currents 
thus obtained may be measured roughly 
hy a milliampere meter in series with the 
Crookes tube. Electrostatic disturbances 
of the meter are avoided by inserting it 
at the neutral point of the secondary 
winding or by a connection between one 
of the meter terminals and its metallic 
easing. With a very powerful excitation 
of the Crookes tube such a meter will in- 
dicate as much as ten to twenty milliam- 
peres when the apparatus is absorbing 
three to ten kilowatts from the lighting 
circuit. Under such conditions skia- 
graphs of the thick parts of the body mav 
be made with exposures of one to twenty 
seconds. This is from five to twenty 
times faster than the best work of the 
Influence machines. The influence ma- 
chines are very bulky for the amount of 
energy delivered and they are susceptible 
to changes in the humidity of the air. 
They are, however, safer in unskilled 
hands than the induction coils, and for 
simple fluoroscopic examinations they are 


discharges for exciting 


tubes, high frequeney 


very satisfactory. 

The importance of short exposures in 
skiagraphic work is due to the fact that 
movements of the subject must be pre- 
vented, and in many cases it is essential 
that respiration be suspended during the 
exposure. 
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The improvement that has been made 
in induction coils, interrupters and other 
X-ray appliances is shown bv the fact 
that the exposures in skiagraphie work 
are forty to sixty times faster than thev 
were a few vears ago. 

In the carly attempts to obtain mor: 
powerful excitation of the Crookes tub-s 
some extremely bad induction coil des'gn 
was shown. German coils wound and in- 
slated for sparks one metre long were 
imitated here and elsewhe.e. Present prac- 
tice tends toward the use of much less 
expensive and more efficient coils designed 
for large ouput at a potential difference 
represented by spark lengths of ten or 
twelve inches. Such potential differences 
are enough in excess of those required by 
the Crookes tubes to provide for the 
rectifying spark-gaps or valves tubes. 

The use of powerful induction coils and 
electrolytic interrupters has made neccs- 
sary great increase in the size and strength 
of the Crookes tubes in order that thev 
may withstand the large amounts of en- 
ergy delivered to them even for a few 
seconds. The tubes commonly used for 
rapid skiagraphic work are eighteen to 
twenty inches long with bulbs seven or 
eight inches in diameter. The targets 
are made of platinum-faced masses of 
copper or some alloy weighing one to three 
ounces. Even this large thermal capacity 
does not prevent fusing the target at the 
focus point of the cathode stream. 

Hollow platinum targets cooled with 
water are in common use and are very 
effective, but the liquid is somewhat in- 
convenient. These tubes are quite ex- 
pensive and their useful life is much 
shortened by the strain of powerful dis- 
charges that are necessary for short ex- 
posures, 

There is now no satisfactory practical 
method of measuring either the penetrat- 
ing quality, the photo-chemical action or 
the physiological effect of the X-ray, and 
this is perhaps the greatest need of 
Roentgen workers at present 

The physiological effect of the ray 
probably bears a close relation to the 
photo-chemical action, and this has been 
measured roughly by the change in color 
produced in certain chemical compounds 
which are incorporated in standard test- 
ing wafers. Such a wafer may be placed 
on the skin during a therapeutic exposure 
and afterward compared with a standard 
color seale. 

The property of the rays of ionizing 
gases has been emploved for purposes of 


measurement. In this work an electrom- 
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eter like the one used by the Curies for 
standardizing radioactive substances haz 
been employed. 

Still another method of measurement 
is based on the change in resistance of 
a selenium cell illuminated by the fluores- 
cence excited by the rays in calcium 
tungstate or barium-platinum-cyanide 
crystals. 

Measurements of the current supplied 
to the tube and the difference of poten- 
tial at its terminals are very useful. A 
simple tinfoil electroscope is sometimes 
uscd for indicating roughly the potential 
at the terminal of the tube. 


Electric 


HE raising to incandescence of badly 
conducting substances by means of 
a current of electricity has occu- 
pied the attention of a host of investi- 
gators since the time of Sir Humphrey 
Davy, who, in 1810, by means of his cele- 
brated battery of 2,000 cells and his strips 
of charcoal, laid the foundation not only 
for arc lighting, but for incandescent 
lighting as well. For, after describing 
his experiments with the arc light, which 
are so well known, he says: 


“And a platinum wire one-thirtieth of 


an inch in thickness and eighteen inches 
long placed in circuit between bars of 
copper instantly became red hot, then 
white hot and the brilliancy of the light 
was insupportable to the eye.” 

Subsequently Grove, de Moleyns, de 
Changy, Farmer, Starr, Draper, Watson, 
de Lodyguine, Gardiner and Blossom, and 
later Edison, Maxim, Sawyer, Lontin, 
Lane, Fox and others employed the in- 
candescence of platinum, by an electric 
current, in the production of light; and 
the French chemist, Tesse du Motay, em- 
ployed platinum sheets and foil made in- 
candescent in the hydrogen flame. Nearly 
all the early investigators produced the in- 
candescence in the open air. Certain of 
them employed a Torricellian vacuum. 
and later Edison and others employed 
by Sprengel, Geissler, and other pumps, 
employing also dynamos in place of bat- 
teries formerly used for furnishing cur- 
rents. 

None of this early work possessed even 
a semblance of a commercial solution of 
the problem of lighting by incandescence ; 
but Edison subsequently found that by 
alternately heating and cooling the plati- 
num and driving out the occluded gases 


-~silverlike surface. 
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Because of the wide variation in the 
penetrating quality of the rays and the 
consequent variation in the amount of 
absorption by the body tissues, the photo- 
graphic plate, and the measuring device 
itself, all measurements are useless unless 
the quanty of the rays is taken into ac- 
count. 

Penetration gauges consisting of a 
fluorescent screen having behind it metal- 
lic plates of different standard thicknesses 
through which the rays pass to the screen, 
are useful, but far from accurate. 

What developments the future will 


By William J. Hammer. 
** There on the tremulous bridge that from beneath 
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bring to the X-ray can not be foretold. 
There is need for shorter exposures in 
skiagraphic work, less complicated and 
more convenient apparatus and better 
means for controlling the rays both 
in diagnostic and therapeutic applica- 
tion. 

The best engineering talent has been 
engaged in work of greater commercial 
importance than the development of X-ray 
apparatus, and there remain to be solved 
many interesting and difficult problems 
in this important although unremunera- 
tive field. 


Lighting by Incandescence. 


Had seemed a gossamer FILAMENT up in air.” —TENNYSON. 


that he could so change its characteristics 
as to practically produce a new material, 
the originally soft and pliable platinum 
becoming as rigid as a steel piano wire, 
homogeneous as glass and with a brilliant, 
It could not then be 
annealed by any known method nor 
touched by a file, and platinum spirals 
which he made with a radiating surface of 
3.1-16 inches, which would normally melt 
at a temperature at which they gave but 
four candles of light, he found, after 
treatment, could be burned at from thirty 


WILLIAM J. HAMMER. 


to thirty-five candle-power. Petrie first 
suggested the use of iridium as a filament, 
and subsequently Staite, Starr and le 
Molt suggested its use alone or alloyed 
with platinum, and subsequently Edison, 
Sawyer, Poland and others employed it; 
and Staite used alloys of iridium with 


platinum and copper. Farmer also ex- 
perimented with other metals, including 
palladium, aluminum, nickel, cobalt, iron 
and their alloys. Other investigators 
worked on various metals and alloys, Edi- 
son trying boron, ruthenium, chromium, 
etc. 

The foregoing will serve to show that 
a large amount of active work was done 
in the early days upon metallic fila- 
ment lamps, and will serve to emphasize 
the statement made by the writer at a 
recent meeting of the American Institute 
of Electrical Engineers, in which he spoke 
of the pendulum of time swinging from 
the metal filament lamp of long ago to 
the carbon filament lamp which has al- 
most exclusively occupied the field for 
more than a quarter of a century past; 
and of the pendulum now swinging back 
again to the metal filament lamp. In 
justice to the earlier investigators it must 
be stated that many of them suggested or 
employed the incandescence of carbon, 
among these being Starr, Greener and 
Staite, de Lodyguine, Kosloff, Farmer, 
Jacquelain, Fontaine, Konn, Adams and 
Sawyer; and even as far back as Octo- 
ber 26, 1836, Professor Loyet, writing in 
the Courter Belge, says: “We would speak 
of the incandescence of charcoal produced 
in vacuum by means of the Voltaic pile.” 
And de Changy speaks of Professor Jo- 
bard, of Brussels, suggesting, in 1838, in 
the Courier Liberal, the idea “that a small 
carbon employed as a conductor of a cur- 
rent in a vacuum would give an electric 
lamp with an intense fixed and durable 
light.” Nothing, however, came of. the 
early work in this line, and in fact the 
advent of the dynamo was essential to 
commercial. success. | Starr, \however, 
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showed to Faraday and many others a 
candelabrum of twenty-six of his lamps 
supplied from batteries, these lamps rep- 
resenting the twénty-six states then in 
the Union. This occurred while Starr 
was in London shortly before his death in 
1847. It is interesting to note that the 
first patent granted in the United States 
for an incandescent electric lamp was that 
of S. Gardiner, Jr., and I. Blossom, 
United States patent 20,706, of June 29, 
1858. It was for an electric signal light 
and consisted of a single platinum spiral. 
This patent was, however, antedated by 
the British patent of another American, 
J. W. Starr, of Cincinnati, Ohio, a pro- 
tégé of the philanthropist Peabody. 
Starr’s patent was filed through his agent, 
King, in whose name it was granted. 
(See British patent 10,919, of November 
4, 1845.) The first American patent was 
also slightly antedated by the Belgian 
patent of de Changy, of April 8, 1858. 


Starr refers to the use of a thin, trans- 


parent leaf of platinum and also speaks of 
the use of carbon and of employing, in 
connection therewith, a  Torricellian 
vacuum, while de Changy used a plati- 
num wire and spiral, making no reference 
to the use of an exhausted chamber. 

The tribunals of the world have adjudi- 
cated Thomas A. Edison to be the inventor 
of the commercial incandescent electric 
lamp; but the able work of those already 
referred to and that of Swan, Lane 
Fox, Maxim, Weston, Sawyer and Man, 
Cruto, Gatehouse, Swinburne, Girard, 
Diehl, Siemens interests, Schaefer, Opper- 
man, Crookes, Boehm, Bernstein, Stanley, 
Thompson, de Khotinsky, Seel, Akester, 
Alexander, Richter, Schuyler, British 
Electric Company, Miiller, Kurtzgen and 
other early workers should not be for- 
gotten. 

Doubtless the future will give full 
credit to the important work of Edison’s 
predecessors and his contemporaries in the 
art of incandescent electric lighting. 
There is neither time nor space on this 
occasion to do even scant justice to these 
workers; but the writer has always been 
most anxious to do this, and as an evi- 
dence thereof he respectfully calls atten- 
tion to the illustrations which he has been 
asked to incorporate in this article, which 
show his historical collection of incan- 
descent electric lamps and which has been 
aptly termed “The History of an Art.” 
The writer has spent some twenty-eight 
years upon this collection, and while the 
illustration represents it as it appeared 
at the St. Louis Exposition of 1904, where 
it received the “Grand Prize,” it to-day 
stands practically complete and up-to-date 


cally. 
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and: embraces considerably over a thou- 
sand lamps, each lamp marking an im- 
portant step in the art, and in nearly all 
cases they are the first, or among the first, 
of the lamps made by the various in- 
ventors. 

The writer wishes to call attention to a 
circumstance which seems to him little 
less than extraordinary. It is now twenty- 
eight years since Edison perfected his car- 
bon filament lamp, “the first commercial 
incandescent lamp,” and it stands to-day 
as it did in 1879 without a single basic 
feature eliminated nor an absolutely es- 
sential feature added. The Edison lamp 
embraced then, as it does to-day, the fol- 
lowing features: An attenuated high-re- 
sistance filament of carbon hermetically 
sealed in an all-glass receptacle, with 
platinum leading wires passing through 
the glass, and the exhaustion of such re- 
ceptacle upon a vacuum pump to a high 
degree prier to its being sealed hermeti- 
(See Edison United States patent 
223,898 of Jannarv 27, 1880, filed No- 
vember 4, 1879.) In making the above 
statements the writer does not for one 
moment wish to disparage the able work 
done by others in this field, especially that 
of the technical staff of the various lamp 
companies, in the simplifying and per- 
fecting of the manufacturing processes, 
such as the making, carbonizing and treat- 
ing of the filaments, exhausting the globe, 
anchoring the filament, and developing 
automatic machinery by means of which 
the cost of construction has been enor- 
mously decreased and the efficiency of the 
lamp increased from the 4.4 to five watts 
per candle of the early Edison lamp to 
the 3.1 watts per candle of the standard 
tvpe of Edison lamp of to-day, and the 
further efficiency attained by the graphit- 
ized filament lamp of 2.5 watts per candle. 
But, making all due allowances, I ask 
where can an invention in any art be 
pointed to which has stood such a test of 
time as has the Edison lamp. 

The tendency of all great inventions 
is not to pull down, but to build up. 
There are many who will remember the 
panic caused in the gas lighting industry 
by the appearance of the Edison plati- 
num lamps of 1878 and the effect of his 
“paper horseshoe” carbon filament lamp 
of 1879. Many feared that gas as an illu- 
minant was doomed; yet to-day far more 
gas is burned than ever; but to-day we 
are practically forced to admit that the 
wonderful results obtained by the new 
metallic filament and other new filament 
lamps coming to the front so rapidly will 
sound the knell of the carbon filament 


lamp. The new metal filament lamps 
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certainly possess remarkable commercial 
advantages in their extraordinary efti- 
ciency, which may be conservatively stated 
to be one watt per candle and less, their 
long life, non-blackening of the globe, the 
coolness of the globe, the increase of re- 
sistivity with temperature, their high 
melting points, the doing away with the 
“smashing point” of the carbon lamp oc- 
curring at a fall in the initial candle- 
power of twenty per cent, the quality and 
uniform color of the light at various volt-. 
ages, their ability to operate equally well, 
as a rule, upon direct and alternating cur- 
rents, their ability to stand considerable 
variations in potential, the less emissiv- 
ity of bright metal as compared with car- 
bon, the ability to re-weld the broken 
filament and the utilization of filamente 
of broken lamps. 

A leading authority in the gas indus- 
try in this country recently remarked to 
the writer, “Were it not for the Welsbach 
mantle, we should be down and out to- 
day,” and a prominent officer of one of the 
largest gas concerns in Amcrica said to the 
writer, but a few days ago, that he was 
watching the development of the new 
metal filament lamps with the greatest 
concern, and one sees every indication 
that within the next few years greater 
advances will be made in the procuring of 
economical and satisfactory illuminants 
than has been made during the past quar- 
ter of a century and over. The late Pro- 
fessor Rowland once remarked that “a 
Steinway grand piano was a comparatively 
simple piece of mechanism compared with 
an iron atom.” Doubtless comparatively 
little is known to-day regarding the carbon 
atom and there is sore need at the pres- 
ent time of an Edison or a von Welshach 
to save the carbon filament lamp, and I 
might add certain other illuminants as 
well. Leaving out of consideration for 
the present the gaslight and the arc light, 
what for instance is to become of the tan- 
talum lamp which Minerva-like sprang 
forth “full fledged” upon the world so re- 
cently. Can it hold its own with its effi- 
ciency of two watts per candle, even ad- 
mitting that its makers have found ways 
to operate it on alternating circuits and 
lessen its cost of manufacture? What 
of the future of the Nernst lamp, even 
with an efficiency of half that of the car- 
bon lamp, say 1.5 to 2 watts per can- 
dle, and the production of the new 
replacement piece at a cost of but twenty 
cents? Can it hold its own with its high 
initial cost, slow starting up, resistance 
of heater and ballast,blackening, of re- 
flecting (surfaces and globe, depreciation 
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Historical Collection of Incandescent Electric Lamps. 
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THE HAMMER COLLECTION OF INCANDESCENT LAMPS AS EXHIBITED AT THE St. Louis EXPOSITION, SHOWING EXCLUSIVELY THE WORK 
OF EDISON. 
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in cande-power, its complexity, its sen- 
sitiveness to variations of potential and 
to the alternating current? What of the 
osmium lamp of von Welsbach, with its 
etticiency of 1.5 watts per candle? Can it 
remain in the game with its high initial 
cost low resistivity, frailty, softening of the 
filament when heated, necessitating burn- 
ing it in a pendant position, extreme brit- 
tleness when cold, and with the limited 
supply of osmium? The company, after 
practically cornering the market, is endeav- 
oring strenuously to locate new sources, 
which sources, now as heretofore, are lim- 
ited to the by-products of the refinements 
of platinum and a trifle from osmiridium. 
It would seem that certain of the leading 
electrical interests here and abroad have 
been lulled into a sense of security by rea- 
son, not only of the satisfactory character 
of the carbon incandescent lamp, per se, 
hut also of the very satisfactory condi- 
tion of the lamp business from a financial 
standpoint. This does not apply with 
such force to foreigners, as conditions 
abroad are somewhat different, due to the 
practice of charging for lamps, to com- 
petition, cost of labor and other factors. 
the development of the 
furnace the securing of 
facilities for temperatures 
heretofore unknown, the development. of 
electrolytic and chemical processes and 
the pvrometer have added greatly to the 
knowledge and experience of physicists, 
metallurgists. chemists and others, of the 
properties of rare metals, metallic oxides, 
While great eredit is due 


Doubtless 
electrie and 


producing 


rare earths, ete. 
to the foreigners, especially to the Aus- 
trians and Germans for their work on the 
vas mantle, the flaming arc, the Nernst 
lamp. tantalum, osmium, tungsten, 
zirconium and other metallic filament and 
composite filament lamps, it must be re- 
membered, in justice to our own country, 
that we also have men who have done able 
and pioneer work upon the new metallic 
filament, composite filament and glower 
lamps. In speaking of Nernst, von Wels- 
bach, von Bolton, Langhans, Kuzel, Just 
and Hanaman, Crawford-Voelker, Zernig, 
and Hollefreund in Europe, we must cou- 
ple the names of de Lodyguine, Heany, 
Parker and Clark with them, and -not 
overlook the work of Edison, Bernstein, 
Shapleich, Wurts, Potter, Hanks, Whit- 
nev, Howell, Cazin, Thowless and others ; 
and it is to be observed that the big lamp 
companies, no longer “asleep at the 
switch? to-dav have a veritable host of 
investigators at work upon metallic fila- 
coated with 


ments. Carbon filaments 


boron, ruthenium, niobium, tungsten, sil- 
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ver, chromium, manganese, zircon, silicon, 
ete., and these substances also in a com- 
minuted state with various forms of caT- 
hon, etc., have been much experimented 
upon, The work of de Lodvguine dates 
back to the early seventies, when, in Russia, 
he did important pioneer work upon plat- 
inum and carbon which brought him one of 
the Grand Prizes of the St. Petersburg 
Academy of Seience, and subsequently in 
this country from 1892 to 1894 he was en- 
gagel in experimenting upon filaments 
from highly refractory metals 
whose gaseous chlorine compounds, upon 
mixture with hydrogen, deposited them- 


formed 


selves in metallic form upon a platinum 
or carbon base or temporary support, which 
he terms in his United States patent, 575,- 
002 of January 12, 1897, a “fillet,” which. 
quoting from his patent, he stated 
“formed no part of the illuminant itself 
and preferably an insignificant dimen- 
sional relation to the completed illumi- 
nant. Upon this ‘fillet’ then I deposit the 
illuminant proper, which contains the ‘fil- 
let as an accident of manufacture and 
not as a portion of itself.” He refers to 
the employment. of molybdenum, tung- 
sten, rhodium, iridium, rutheneum, os- 
mium and chromium and the use of the 
chlorides, chlorates, or any other gaseous 
chlorine compounds of these metals. And 
he describes his process when the oxy- 
chlorides are used in which, owing to their 
greater specific gravity. they are intro- 
duced at the top of the vessel containing 
the “fillet” and as they descend the lighter 
hvdrogen gas entering from below decom- 
poses the oxychloride and deposits it in 
pure metalhe form upon the “fillet.” In 
this patent he refers explicitly to the use of 
chromium, and in his second United States 
patent, 575,668, of January 19, 1897, he 
claims specifically the use of molybdenum 
as an incandescing body. De Lodyvguine 
recently informed the writer that, while 
he had succeeded in making lamps which 
lasted several hundred hours, they would 
blacken so rapidly as to almost at once 
destroy their usefulness as illuminants, 
and this and his inability to secure a suf- 
ficiently attenuated “fillet? together com- 
bined to prevent him from 
a commercial incandescent electric lamp. 
However, this work of de Lodyguine is of 


producing 


importance by reason of the work along 
the same line being done by Just and 
Hanaman abroad and the work of Parker 
and Clark in this country, who practically 
used the ‘fillet’ of de Lodyguine. Just 
and Hanaman in their wolfram = (tung- 
sten) lamp used a fine carbon filament in 
the presence of oxyhalogen compounds in 
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the presence of hydrogen gas, they claim- 
ing that pure metalhe tungsten is deposit- 
ed upon the filament. Parker and Clark, 
of New York, also use a fine filament of 
carbon in their verv interesting Helion 
lamp. In this lamp silicon is reduced 
from a gaseous form in combination with 
carbonaceous gases on the surface of a 
high-resistance carbon core. The inven- 
tors claim it operates at the high tempera- 
ture (2,300° cent.) without the carbon 
and silicon uniting to form carborundum, 
as would be supposed; that the silicon 
shows no tendency to become molten or 
fuid at the temperatures attained; that it 
starts with a negative temperature coefli- 
cient less than carbon, and at about red 
heat changes distinctly to positive and 
remains positive as high as the tempera- 
ture is carried; that there is practically 
no disintegration or blackening of the 
globe; that the permanency of the fila- 
ment is probably due to the low vapor 
density of the silicon, and they claim 
results of from 600 to 1,000 hours and 
an efhcieney of one watt per candle or 
less. H 
there 


would be 
and 


were 
the 
various methods emploved in the man- 
ufacture of metallic filaments which might 


interesting, 


time space, to refer to 


be termed the electrolytic substitution, col- 


loidal, conversion, drawn ductile wire, 
chemical, composite filament and tritura- 
tion or mechanical processes; and also to 
the use of binders; svstems of mounting, 
and methods of treatment of the filament, 
out of contact with ovvdizing agents, ete. 
But this ts too big a subject in itself. 

Of the work of John Allen Heany. of 
York, Pa.. the writer believes much will be 
heard, as Mr. Heany has been engaged in 
this field of rare metals, metallic oxides, 
ete—at least so F am eredibly informed 
—during the past twelve years, and he 
made metallic filament lamps over seven 
vears ago. He has been unwilling to tell 
of his work, but the writer has been given 
an opportunity of investigating his work 
and his records during a considerable 
period of time. And he feels confident as 
a result thereof that it will ultimately be 
found that Heanv antedates much of the 
work done by the foreigners in this field, 
of which so much has been said in the 
Mr. Heany claims life tests of over 
1.000 hours at less than one watt per can- 
dle. Iis tungsten tested by Messrs. Waid- 
ner and Burgess, of the Bureau of Stand- 
ards at Washington, showed a temperature 
of 3.200° cent. without blackening of the 


It is interesting to note, in this 


press, 


globe. 
connection, that ontast Christmas day 
Mr. Hleanviz received athe) firsty tungsten 
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patent granted in America (United States 
patent, 839,585, of December 25, 1906, 
original application filed December 29, 
1904). In this patent he specifies a fila- 
ment for incandescent lamps composed 
exclusively of a metallic alloy of tung- 
sten and titanium in a dense shining co- 
herent state, and homogeneous throughout, 
and he describes the method employed by 
him. On January 29, 1907, Heany re- 
ceived a second patent for a filament for 
incandescent lamps consisting exclusively 
of metallic titanium (United States pat- 
ent, 842,546, of January 29, 1907, filed 
December 29, 1904). Other tungsten 
lamps than those already mentioned are 
those of Kuzel, and the Osmin lamp, of 
Vienna, and the Osram, and the Zernig 
“Z” or Hollefreund lamp, of Berlin, and 
the Canello, of Paris. Recently the General 
Electric Company, the Westinghouse 
Electric and Manufacturing Company, and 
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other manufacturers in this country have 
been actively working upon the tungsten 
lamp. The writer is of the opinion that 
there is a large field and a large future for 
the vacuum tube and the mercury arc 
lamps, especially the former, owing to its 
superior spectrum and ability to vary 
the same, the simplicity of manufac- 
ture and operation, infinite length under 
proper conditions, etc. The Moore 
tube of this type is made with a yellow, 
pink or white color, in three types of 
tube, with relative efficiencies of one and 
one-half, two, and two and one-half watts 
per candle. The Cooper Hewitt light 


. possesses advantages of its own, especially 


its high candle-power and in its use for 
outdoor illumination and in its efficiency 
of .3 to .6 of a watt per candle. In con- 
clusion the writer might add that he is 
a firm believer in the ultimate solution 
of the problem of securing a satisfactory 
and efficient illuminapt by means of the 
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stimulation of phosphorescent and fluores- 
cent substances in various ways, thus pro- 
ducing a “cold light,” a light without 
flame and without heat; and he has for 
some time been working in this field, 
which he believes is one full of promise. 
Professors Langley and Very have shown 
that the light of the Pyrophorous Nocti- 
lucus, or Brazilian beetle, has the highest 
efficiency of any known light. Professor 
Dewar is recently quoted as stating that 
the incandescent: lamp gives an efficiency 
of one and one-half to two per cent and 
never over three per cent, whereas certain 
phosphorescent creatures and substances 
give a light with an efficiency of ninety- 
nine per cent. Certainly we must soon 
stop producing long and useless heat 
waves, and also, as far as possible, all 
radiations outside the visible spectrum, 
in the utilization of our illuminating 
agents, and expend the energy in the pro- 
duction of luminous waves or vibrations. 


” Some Electric Traction Notes. 


HE early history of electric traction 
has been well written in quite re- 
cent times, and in this article only 

a summary of the work of the early in- 
vestigators and developers of this depart- 
ment of electrical industry will be ven- 
tured. Two contributions to recent lit- 
= erature upon this subject are of particular 
interest because of their authenticity. 
One of these was published in the His- 
torical Number of the Evectricat RE- 
VIEW, January 12, 1901; the other was 
published in 1905, in the July and Au- 
gust numbers of the Century Magazine, 
the author being Frank J. Sprague. 

Thomas Davenport, a blacksmith of 
Brandon, Vt., is credited with having first 
suggested the electric railway, although 
an Italian priest, Abbe Salvatore Del 
Negro, professor of natural philosophy at 
the University of Padua, is reputed to 
have designed an electric toy traction ma- 
chine of the reciprocating type in 1830. 
Davenport ran a toy motor mounted on 
wheels on a small circular railway in 
1834, exhibiting this a year later at 
Springfield and Boston, Mass. 

Robert Davidson, of Aberdeen, Scot- 
land, some time in 1838 constructed a 
locomotive equipped with a motor. This 
engine was demonstrated on the Edin- 
burgh-Glasgow Railway, Scotland. 

Henry Pinkus, an Englishman, indi- 
cated the use of rails for carrying electric 
current in a patent issued in 1840. A 
like patent was issued in America to Lil- 
ley and Colton in 1847. Professor Moses 


G. Farmer, in the same year, operated an 
experimental car carrying two passengers 
at Dover, N. H., and three years later 
Professor C. G. Page, of the Smithsonian 
Institution, helped by a special grant from 
Congress, constructed several forms of 
motors. ,One of these, driven by a bat- 
tery of 100 Grove cells, was tried April 
29, 1851, on a road between Washington 
and Bladensburg. | 

It was in 1851 that Thomas Hall, an 
instrument maker of Boston, operated a 
small model driven by current taken 
through the rails from a stationary bat- 
tery. Hall also exhibited another model 
called the Volta at the Mechanics’ Fair in 
Boston, 1860. 

During the period intervening between 
the exhibition of the Hall models a patent 
had been issued in 1855 to an English- 
man named Swear, and patents were is- 
sued in France and Austria in the same 
year to Major Alexander Bessolo, of the 
Italian army. The latter patents exhibit- 
ed the third rail, which was indicated at 
that time, however, for telegraph pur- 
poses only. 

For some twenty years, then, almost 
nothing had been done in the direction of 
developing the electric railway, the in- 
ventors of the earlier day all having 
reached the conclusion that electric opera- 
tion was feasible, but prohibitive because 
of the costly nature of the batteries. The 
development of the Pacinotti dynamo in 
1864, and, three years later, the work of 
Wheatstone in England and Werner Sie- 


mens in Germany, brought out the princi- 
ple of the self-exciting dynamo. Gramme’s 
discovery, about 1873, of the reversibility 
of the dynamo, and the work of Fontaine, 
Breguet and Von Hefner Altneck, not 
forgetting our own Professor Henry Row- 
land, was a grand advance in making pos- 
sible electrically operated traction sys- 
tems. In 1875 George F. Greene, of Kal- 
amazoo, Mich., constructed a model rail- 
way, in many points similar to Farmer's 
model. He used the track rails for con- 
ductors. In 1879 he built a compara- 
tively large car carrying two passengers, 
and realized the necessity of a dynamo for 
furnishing current. He applied for pat- 
ents in August, 1879, but, being without 
funds, his patents languished in the 
Patent Office for twelve years, and were 
not finally granted until 1891, Greene in 


_the meantime being unable to develop 


his apparatus. 

In the summer of 1879 Siemens & 
Halske exhibited an electric locomotive 
and one car at the Berlin International 
Exposition. 

The next year, 1880, witnessed an im- 


portant advance in electric traction, and 


marks the advent of a new type of in- 
ventor and organizer; and from this pe- 
riod on, although there was not accom- 
plished anything remarkable, as measured 
bv present-day ideas, a wonderful amount 
of ingenuity, perseverance and indomita- 
ble courage was displayed. 

In May, 1879, Stephen Dudley Field 
filed a caveat. covering an experimental 
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electric railroad, antedating by a very 
brief period the announcement of similar 
ideas from Thomas A. Edison. 

In 1881 Siemens & Halske opened a 
third-rail line in Berlin. This was the 
first commercial electric railway in the 
world. During the summer of the same 
year Siemens & Halske changed over the 
Charlottenburg and Spandau _horse-car 
line, equipping it with an overhead elec- 
tric system. 

Experiments were made with an accu- 
mulator car on a one-mile track by 
Duchesne-Fourmet at  Breuil-en-Ange, 
France. In the summer of the next year 
an accumulator car was put on the Vin- 
cennes tramway line in Paris. 

In the summer of 1883 Dr. Werner 
Siemens equipped an electric line to the 
Giants’ Causeway, near Portrush, Ireland, 
the road being opened on November 5. 

In the same year the Field and Edison 
interests were consolidated in the forma- 
tion of the Electric Railway Company of 
the United States, the company laying 
down an experimental railway for the 
Chicago Railway Exposition in June of 
that year. 

C. J. Van Depoele exhibited an over- 
head line in the autumn of 1883, and 
about the same time Leo Daft equipped 
a short length of road between Saratoga 
Springs and Mount McGregor, N. Y. The 
next summer Mr. Daft built a short line 
on the Iron Pier at Coney Island, N. Y. 
At the same time E. H. Bentley and Wal- 
ter Knight constructed in Cleveland, Ohio, 
an underground conduit road about two 
miles long. This system ran successfully 
for more than a year, when Bentley and 
Knight went to Providence, R. I., to take 
up larger work. A conduit line was also 
constructed across New York city, through 
Fulton street, and in Boylston street, Bos- 
ton, about the same time. 

In the autumn of 1884 J. C. Henry 
constructed an overhead line in Kansas 
Citv, Mo., using Van Depoele motors on 
the cars. 

In the spring of 1885 the Baltimore 
Union Passenger Railway Company con- 
tracted with Leo Daft for the equipment 
of a suburban branch of its svstem, run- 
ning about three miles out of the city to 
the village of Hampton. This was a third- 
rail electric line. About the same time 
Van Depoele constructed a short line at 
Toronto, Ontario, using an overhead sys- 
tem. 

Frank J. Sprague, in December, 1885, 
presented a paper to the American Insti- 
tute of Electrical Engineers discussing 
the electrical equipment of the New York 
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elevated lines, beginning his experimental 
work on the Thirty-fourth street branch 
of the elevated system in the early part of 
the next year. 

It was in the spring of 1887, however, 
that the great advance was made in prac- 
tical electric railroading. The Union 
Passenger Railway Company, of Rich- 
mond, Va., entered into a contract with 
Mr. Sprague for the equipment of its new 
lines, then building. Work was begun 
early in 1888 and carried to a most suc- 
cessful completion by dint of a monu- 
mental amount of labor and perseverance. 

On January 1, 1888, there were thir- 
teen electric railways in the United States 
and Canada. There were ninety-five mo- 
tor cars, operating over forty-eight miles 
of track. Of these roads, six were on the 
Van Depoele system, three on the Daft 
svstem and one each on the Fisher, Short, 
Henry and Sprague svstems. 

In 1889 the Thomson-Houston Com- 
pany acquired the patents of Bentley, 
Knight and Van Depoele. In 1890 the 
Edison General Electric Company took 
over the Sprague Electric Railway and 
Motor Company, acquiring the patents of 
Mr. Sprague. In 1891 the most important 
matter of the interference of the railwav 
companies with the ground returns of the 


telephone companies was settled by a de- 


cision in the Supreme Court of Ohio, sit- 
ting at Cincinnati, in the January term 
of that year. 

During this period Siemens & Halske 
in July, 1889, installed at Budapest, Aus- 
tria, a conduit railway of considerable 
size. The success of Sprague’s operations 
at Richmond gave confidence to financial 
interests, and the next period is marked 
bv a considerably increased rate of accel- 
eration in the development of electric 
traction. 

It may be well at this time to com- 
ment upon the attempts which have been 
made to operate electric railway cars bv 
means of accumulators carried upon the 
ears. A conclusive experiment was that 
attempted on Madison avenue, New York 
citv, during the year 1890. Fourteen cars 
were used, running. between the Post-office 
and‘a charging station at the car stables 
in Eightv-cighth street, a total distance 
of about five miles. The motors emploved 
were of the Reckenzaun type. and 110 
cells of accumulator were installed in each 
ear in two long boxes. The cells were of 
the Julien tvpe, containing pasted plates. 
This system, however, seemed impractical 
because of the high depreciation of the 
batteries. Several other lines have since 
been operated in various portions of the 
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country. For a long time a system was 
operated on Thirty-fourth street, New 
York city. Better fortune seems to have 
attended the efforts on behalf of accumu- 
lator traction abroad. 

Concerning the introduction and devel- 
opment of surface-contact systems, which 


-apparently would be the ideal method of 


car propulsion, eliminating the unsightly 
overhead system and the costly open-slot 
construction, there is not much to record, 
the Diatto and the Clairet-Vuelleumier 
systems in Paris; the Lorain system in 
Wolverhampton, and the Pullen system 
in the United States having achieved ar 
ordinary degree of success. 

In 1888 and 1889 Leo Daft equipped 
about two miles of the Ninth avenue di- 
vision of the New York elevated lines, 
operating upon them an electric locomo- 
tive of considerable power. This project 
was allowed to lapse, however. 

About this time the introduction of 
cross-country roads began, and the use of 
alternating currents, both of high and 
low tension, was seriously considered. In 
February, 1894, H. Ward Leonard pre- 
sented a paper before the American Insti- 
tute of Electrica] Engineers, suggesting 
the use of single-phase alternating current 
at 20,000 volts. The car equipment in- 
cluded a motor-generator, the single-phase 
svnchronous motor operating at 500 volts, 
heing direct-connected to a separately ex- 
cited generator. A small exciter fur- 
nished current for the motor and gener- 
ator fields and for the fields of the mo- 
tors connected to the axles. The brushes 
of the driving motors were connected di- 
rectly to the brushes of the generator. 
The synchronous motor ran continuously, 
driving the generator. 

In 1896 Bion J. Arnold proposed the 
use of high-tension current in plans he 
developed for a road to run from Chicago 
to the lake region. 

It was a little earlier than this—in 
1890—that a line on the South London 
road was equipped with electric locomo- 
tives, the gearless motors having arma- 
tures on the axles of the drivers. Tater, 
in 1893, the Liverpool (England) Over- 
head Railwav was put in operation. In 
the spring of the same year the Intramu- 
ral Railway was constructed at the World’s 
Fair, Chicago. In 1895 the Metropolitan 
West Side Elevated Road, in Chicago, was 
electrified. In the following vear the Nan- 
tasket Beach road, a branch of the New 
York, New Haven & Hartford, was put 
into operation, and September saw the 
electrification of the Take Street Railwav 
in Chicago. There had been few attempts, 
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however, to replace steam road equipment 


with electrical apparatus, the most im- 
portant up to this time being the con- 
struction by the General Electric Com- 
pany of three locomotives, each weighing 
ninety-two tons, and developing 1,000 
horse-power, for the tunnel under the city 
of Baltimore, Md., operated by the Balti- 
more & Ohio Railroad. This was in 1895. 

In the summer of 1900 the Central 
London Underground Railway, between 
the Bank and Shepherd’s Bush, was 
opened, the third-rail system being em- 
ployed. The City & South London Un- 
derground Railroad in London was opened 
in 1894; also a third-rail system. 

Along with the great extension of the 
use of electric motors for railway work. 
control methods, trollevs and all other 
portions of the system were rapidly de- 
veloped. In the earlier types the wind- 
ings and commutators of the motors were 
exposed to the dust and dirt and moisture 
of the streets. In 1891, with the design 
of the four-pole motor adapted to single- 
reduction gearing, efforts were made to 
produce enclosed types of street railway 
motors. Soon the gearing was enclosed 
in tight metal cases filled with oil, this 
contributing both to the life and quict- 
ness of this portion of the car’s mechan- 
ism. 

[n 1890 the Westinghouse Electrice and 
Manufacturing Company entered 
street railway field as a rival of the com- 
bined Thomson-Houston and Edison in- 
terests. The rivalry of these two great 
corporations has done much to promote 
the rapid development. of electric railway 
equipment. 

In the spring of 1897 Mr. Sprague was 
requested to act as consulting engineer of 


the South Side Elevated Railroad, 
(‘hicago. It was upon this system that 


the first application was made of multiple- 
unit control. In November of 1897 a 
test train of five cars was put in operation 
in Chicago; on the twentieth of April 
of the next vear, twenty cars, and three 
months later, locomotives had been en- 
tirely abandoned. This was a conclusive 
demonstration of the practicability of con- 
trolling any number of units in a train 
from a master switch located on the plat- 
form of any of the moving cars. 

This brings us to comparatively recent 


times. The development since 1900 has 


continued both along the lines of utiliza- 


tion of direct and alternating currents. 

In August, 1901, Ganz & Company, of 
Budapest, installed on the Valtellina line, 
running through Leeco, Colico and Sond- 
rio, Italy, for a length of sixty-seven 
miles, an alternating-current system, the 


the. 
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transmission being at 20,000 volts, the 
motors operating with 3,000 volts in 
each phase. In the same year, between. 
September and November, Siemens & 
Halske and the Allgemeine FElektricitats 
Gesellschaft, acting for the “Studiengesell- 
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schaft,” representing the German govern- 
ment, installed an alternating-current 
traction system on a portion of the 
military line outside of Berlin, running 
between Marienfelde and Zossen. The 
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current was received on the car at 12,000 
volts, three-phase, and transformed on 
the car to 450 volts. It was announced 
that on October 6, 1901, this car made a 
xpeed of 125 miles per hour. 

The vear 1901 also witnessed the open- 
ing of the first portion of the third-rail 
system from Milan to Varese, Italy, and 
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the installation of accumulator lines from 
Milan to Monza, and from Bologna to 
San Felice. The Burgdorf-Thun system 
in Switzerland was also inaugurated, the 
primary line operating at 20,000 volts, 
the three-phase motors taking current at 
1,000 volts. 

This was a period of great activity on 
the part of numerous investigators, the 
principal work being done along single- 
phase lines by Finzi, E. Arnold, Deri, 
Schuler, Latour, Winter-Eichberg, Thom- 
son and Steinmetz. 

In June, 1902, Bion J. Arnold, at the 
Great Barrington ( Mass.) meeting ef tne 
American Instituteof Electrical Engineers, 
described an electropneumatic system of 
railway traction, utilizing high-tension al- 
ternating current. An air-compressor 
system is employed for starting the 
motors and for supplying power for pro- 
pulsion through cities, where the high- 
tension conductor would not be allowed. 

In September, 1902, B. G. Lamme pre- 
sented to the American Institute of Elec- 
trical Engineers a paper describing the 
Washington, Baltimore & Annapolis 
single-phase railway. This system called 
for the use of single-phase alternating 
current in generators, transmission lines. 
trolley car equipment and motors. 

On October 27, 1904, the great subway 
system in New York city was opened to 
the public. 

On November 12, 1904, a company of 
newspaper men and representatives of 
railway interests inspected the ninety- 
five-ton locomotive built by the General 
Electric Company and the American Lo- 
comotive Works for the New York Cen- 
tral & Hudson River Railroad. The nor- 
mal rated horse-power of these machines 
is 2,200, the maximum being 3,000. The 
normal drawbar pull is 20,400 pounds. 
the maximum 32,000 pounds. These en- 
vines are capable of making a speed of 
sixty miles per hour, drawing a 500-ton 
train. The principal feature of the loco- 
motives, which are operated by direct 
current, is the use of gearless motors, the 
armatures of four of which are mounted 
directly on the axles of the drivers. 

On May 16, 1905, the Westinghouse- 
Baldwin single-phase, alternating-current 
locomotive was demonstrated at East 
Pittsburg, Pa. This locomotive has a 
weight of 135 tons, each axle carrying 
a 225-horse-power, single-phase series 
motor of the single-reduction-geared type, 
making a total of six motors for each 
locomotive. The machine is built in two 
halves,-each having one six-wheel truck 
with \a rigid wheel base. These are 
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coupled together and are intended to 
operate as one unit, or each half may be 
operated: separately if desired. The ma- 
chines are designed for twenty-five eveles 
with a trolley voltage of 5,000, Auto- 


transformers on the locomotives reduce 
the current to 225 volts for use at the 
motors, The machine develops a drawbar 
pull of 50,000 pounds at ten miles per 
hour, and is intended for slow freight 
service. 

The Westinghouse company has also de- 
veloped, for service on the New York, 
New laven & Hartford Railroad, a loco- 
motive equipped with four 250-horse- 
power gearless motors requiring about 
450 volts at the terminals for alternating 
current, and 550 to 600 volts for direct 
The 
necessary because of the probability of the 
New York, New Haven & Iartford Rail- 
road Company making use of the terminal 
m New York citv of the New York Cen- 
tral & Hudson River Railroad Company, 
which is operated by direct current. 

The 
have been built for the Nimplon tunnel 
by Brown, Boveri & Company, of Baden, 


current, direct-current feature is 


new electric locomotives which 


Switzerland, were originally intended for 
the Valtellina Railway. 
are supported upon two trucks, each of 
The distance be- 


The locomotives 


which has two axles. 
tween the wheel centres of each of the 
trucks is fixed at a minimum of seven 
feet six inches, while the two inner axles 
are nine feet eight inches apart. The 
latter axles used as driving axles. 
For the movement 
from motor to driving wheel, the use of 


are 
transmission of the 
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gearing has been excluded. Two three- 
phase motors are placed between the driv- 
ing axles, the motors being coupled to the 
driving wheels by a driving bar. The two 
motor shafts are connected by cranks to 
a common driving bar which runs across 
between them. | From the middle of this 
driving bar two side bars are connected 
on either side with one of the driving 
wheels of each truck. The total weight 
of the locomotive is sixty-eight tons, and 
the capacity of the two motors, in normal 
running, is 900 horse-power. 

The Krizik Company, of Prague, Aus- 
tria, has constructed an electric locomo- 
tive to replace the steam locomotives now 
in use on the Vienna (Austria) city lines. 
The locomotive is equipped with 
direct-current motors geared to each axle. 
The current is brought on a three-wire 
system at 3.000 volts between the trolley 
wires, Which form the outer connections, 
and a ground connection forming the 
third conductor. Two motors on each 
side of the ground wire are permanently 
connected in series along with the start- 
ing resistance. With the four motors in 
series, each one receives 750 volts. The 
motors are suspended on each side of the 
axle, both motor pinions meshing into a 
common gear wheel mounted upon the 


two 


axle. 
One of the important events in the elec- 
trification of steam railways was the 


turowing open to the public of a portion 
of the Long Island Railroad running be- 
tween Leng Islan] Ciw and Flatbush 
avenue and Rockaway Junction, on July 
26, 1905. This is operated by a thiid- 
rail direct-current system. 


1% 
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Another important electrification was 
that of the West Jersey & Seashore Rail- 
road, a branch of the Pennsylvania Rail- 
road running between Atlantic City and 
Camden, N. J. This was opened on Sep- 
tember 18, 1906. 

In January of the present vear electric 
locomotives were placed in regular opera- 
tion on the New York Central & Hudson 
River Railroad, and on January 22> the 
first electric train ran into Rochester, 
N. Y¥., on the Erie Railroad. The New 
York Central equipment, as has already 
been mentioned, is a third-rail direct-cur- 
rent system. The Erie electrification uses 
motor cars equipped with single-phase 
motors and multiple-unit control for 
operation from an 11,000-volt trolley wire 
at twenty-five cycles. 

It seems fitting to close this article 
with reference to the classical paper pre- 
sented by L. B. Stillwell on January 25 
of the present year to the American In- 
stitute of Electrical Engineers. This was 
entitled, “On the Substitution of the 
lectrie Locomotive for the Steam Loco- 
motive,” and was prepared in collabora- 
tion with Henry St. Clair Putnam. Mr. 
Stillwell proposes the entire cleetritica- 
tion of the steam roads in the United 
States, and suggests the standardization 
of equipment along alternating-current 
lines at fifteen eveles. Mr. Stillwell cal- 
culates that for the equipment of the en- 
tire railway system of the United States, 
as now existing, an aggregate 
house equipment capable of supplying 
continuously 2.100.000 kilowatts would 
be required, 


po wer- 


New York’s Telephone Development. 


N January 1, 1881, there were in 


service in Manhattan and the 
Bronx 2,973 telephones. Twenty- 


six vears later, on January 1, 1907, there 
were in service and under contract in this 
territory. over 225.000 telephones: in 
Greater New York, 300.000 telephones, 
and within the metropolitan area, which 
may be said to be all that territory within 
a radius of thirty-five miles of New York 
Citv Hall, there were in service and under 
contract 389,000 telephones. l 
This development is practically all the 
growth of the past twelve vears, for in 
1894 there were only about 10,000 tele- 
phones in Manhattan and the Bronx, the 
territory which now has more than twenty 
times that number. The following statis- 
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tics, Which are correct) for January 1, 
1907, give an idea of the stupendous size 
of the telephone system in New York city 
and vicinity : 


Telephones in service and under 
contract in combined territories 
of New York Telephone Company 
and the New York & New Jersey 


Telephone Company............ 389,000 
Central offices..............0.00.8. 182 
Buildings owned and occupied by - 

these telephone companies...... 60 
New buildings in course of con- 

struction ........ Py ee ne eee 6 
Square feet of office space occupied 

by telephone companies......... 1.094.500 
Total number of employés......... 17.000 
Average number of people per teie- 

Dhon soani we eee es 14 

These statistics indicate that New 


York's telephone service has been well 


managed along both business and techni- 
cal lines, else the above development never 
could have been attained. 

A comparison of the telephone develop- 
ment of New York with that of foreign 
cities shows that New York has more tele- 
phones than London and the ten other 
largest cities of Great Britain combined : 
not only more than Paris, but more than 
all the telephones in France, Belgium, 
lolland and Switzerland combined; more 
telephones than are to be found in the 
twenty largest cities in Germany, 

In view of this exceptional develop- 
ment it is interesting to note the factors 
which have resulted in bringing the tele- 
phone service of New York city to its 
present standard of supremacy in the tele- 


398 


phone world. These factors may be stated 
briefly as follows: 

First—On account of the convenience 
of the service, which has become a neces- 
sity in business and social affairs. 

Second—The general appreciation of 
the ever-increasing value of the service 
itself; the fact that every new subscriber 
added to the system increases the scope 
of the service of all. 

Third—Through the introduction of 
the message rate plan of charging for 
telephone service, which makes the mes- 
sage the basis of charge and brings tele- 
phone service within the means of the 
small user. 

Fourth—By the standardization of tel- 
ephone equipment and operating methods. 

Fifth—The energetic methods pursued 
by the companies through their sales and 
publicity departments. 

Next to the exceptional value of the 
service itself, which, of course, is the es- 
sential quality that develops any service 
or product, the message rate method of 
charging for telephone service, which was 
introduced in New York city in 1894, has 
been the strongest factor in the develop- 
ment of the comprehensive and efficient 
telephone service of New York—a service 
that is of inestimable value to the com- 
munity. 

In the early days it was the custom to 
charge a fixed annual rental per tele- 
phone, regardless of the amount of serv- 
ice to be rendered the subscriber; that is, 
regardless of the additional labor and of 
the additional plant which might be re- 
quired in other parts of the system, grow- 
ing out of the increasing use which the 
subscriber might make of his telephone. 
This method of charging is known as the 
flat-rate system. That it should hdve 
been adopted by the pioneers in the tele- 
phone industry is natural, for during the 
first stages of development the telephone 
exchange served but a small number of 
subscribers in a restricted area, the vast 
and complicated and expensive provision 
of lines and equipment which are to-day 
necessary to handle the traffic of a great 
city was not then required, and generally 
there was substantial uniformity in the 
use of the service by the various sub- 
scribers. Even to-day, where the tele- 
phone exchange consists of one central 
office and where the stations to be served 
are numbered by hundreds rather than 
thousands, the flat-rate method of charg- 
ing is found to apply with few exceptions. 
To meet the conditions surrounding the 
operation of the first telephone exchange 
in great cities, the flat rate may be sail 
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to have been reasonable and best calcu- 
lated to develop the industry. 

In 1888 the subway laws were passed, 
and it was necessary to abandon overhead 
lines and construct a new underground 
system. There was no chance of benefit- 
ing by the experience of others, as there 
were no other cities here, or abroad, where 
similar work had been done to any great 
extent, and after extensive experimental 
work, new central offices were constructed, 
and a new method of working the entire 
system was determined upon. 

By 1894 the reconstruction, with under- 
ground lines on a metallic circuit basis, 
was practically completed, and as the 
plant was in excellent condition, with 
greatly increased facilities, attention was 
directed to extending the use of the serv- 
ice by securing new subscribers. To do 
this it was evident that a new rate sched- 
ule must be adopted, and, accordingly, a 
plan by which the number of messages to 
be sent should be taken as the basis of 
the rate was considered and finally adopt- 
ed tentatively. That the new method was 
a success is shown clearly by the rapid 
development of the system which dates 
from its adoption. 

Long before this time it was found that 
batteries at subscribers’ stations steadily 
became more burdensome. They needed 
repairs often and the expense of changing 
them was heavy; also they frequently 
failed to work. It was felt that a central 
exchange battery would form the best 
source of power for the operation of all 
the exchange lines. Necessity, which is 
always the mother of invention, evolved a 
common battery apparatus which, by 1894, 
was in general use throughout the busi- 


ness districts of New York city, and 


which to-day is in universal use through- 
out the metropolitan territory; so that 
now, instead of working a crank to get 
central’s attention, you simply put the 
receiver to your ear, the energy being sup- 
plied through the common battery located 
at the central exchange. 

With an expanding area over which ex- 
change telephone service must be rendered, 
and a consequent increase in the average 
length of line, affecting both investment 
and working expense, and with an in- 
creasing volume of traffic per station, due 
to the constantly enlarging potentiality 
of each telephone through the addition of 
new subscribers, the costs per telephone 
were found to increase. 

In spite of this additional scene 
expense the development of the message 
rate method of charging for telephone 
service has enabled the companies in New 
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York city and vicinity to reduce their 
charges from time to time. U. N. Bethell, 
president of the New York & New Jer- 
sey Telephone Company, in his annual 
report for 1906 to the stockholders, says, 
in this connection : 

“The company’s policy has been to es- 
tablish service charges, which, while 
enabling its stockholders to obtain a 
proper return upon their investment, 
would also from the standpoint of its 
patrons in the various communities with- 
in its territory be reasonable and fair. 
In carrying out this policy the company 
has reduced and modified its charges from 
time to time as rapidly and as fully as 
was warranted by the results obtained. 
Substantial reductions and modifications 
were made in 1906. The changes made, 
while largely reducing the earnings from 
business in hand at the time they became 
effective, attracted a large amount of new 
business, the net result being an increased 
volume of business at a less percentage of 
profit per unit of business transacted, and 
a further popularization of the service. 

“As a result of frequent and systematic 
reductions, the average earnings per sta- 
tion have decreased during the past ten 
years approximately fifty per cent. Al- 
though a little more than one-half of the 
total decrease was made during the first 
five years of the period, the average has 


‘declined in every year, the decline being 


fairly uniform throughout the entire 
period.” 

To maintain an efficient and reliabie 
service, and at the same time to provide 
increased facilities to handle the ever- 
increasing volume of new business, both 
in stations and traffic, which has been 
created within the past few years, has been 
a difficult problem from an engineering 
and operating standpoint. 

The New York companies have, how- 
ever, shown their ability .to meet these 
conditions. Their engineers had already 
foreseen this huge development before it 
was fully under way, and had preparea 
their plans accordingly. Extra under- 
ground cable facilities and new central 
office stations were planned and construct- 
ed, and the various departments of con- 
struction, maintenance and operation ex- 
panded in anticipation of this develop- 
ment. Schools of instruction were in- 
stalled in the various departments where 
skilled employés were needed, in order 
that an ample corps of future employés 
might be trained and ready for active 
service. 

The best and most satisfactory methods 
from the standpoint of the public relating 


March 9, 1907 


to contracts for service and to the prompt 
installation of telephones have always 
been considered of the highest importance 


in extending the system and giving satis- _ 


faction to subscribers. A carefully se- 
lected and properly trained force of men 
who come directly in touch with the pub- 
lic has been developed, and offices’ have 
been opened throughout the companies’ 
territory to accommodate their patrons 
in every possible way. 

The development of the great telephone 
system demanded by the dense popula- 
tion and the unparalleled activity of met- 
ropolitan New York has gone on in an 
orderly way from year to year. But the 
apparent ease with which this has been 
accomplished has not been due to the 
simplicity of the problem, but rather be- 
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cause the best minds and the highest 
trained skill available, backed up by judi- 
cious expenditure of money, have been 
brought to bear on the situation. 

Forms of telephone service to fit every 
need have been adopted. Every hotel in 
the city is equipped with telephone serv- 
ice to the fullest extent, a telephone being 
installed in each room or apartment. Fac- 
tories, office buildings and homes are 
nearly all thoroughly telephoned. The 
large department stores have begun to 
install telephone systems with telephones 
on every counter throughout their estab- 
lishments, in order that shopping by tele- 
phone may be as easily accomplished as 
shopping in person; restaurants are adopt- 
ing the new restaurant service offered by 
the company, whereby all one needs to do 
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is to ask the waiter and the telephone is 
brought to the table for use during the 
meal; in fact, there are telephones every- 
where. 

On the theory that the possible limits 
of a community are bounded by the ac- 
cessibility of the business centre to the 
people who have interests there, it can be 
readily seen that the development of the 
telephone has been a most important fac- 
tor in the city’s growth, for the ramifica- 
tions of the New York system, its lines to 
suburban and long-distance points, north, 
east, south and west, extend the limits of 
New York, telephonically speaking, all 
over the United States. 

Unquestionably, New York’s telephone 
system has been a very considerable factcr 
in making it the reigning commercial city 
of the Western hemisphere. 


Some Patent Statistics of Twenty-five Years Ago. 


ents for inventions relating to the 

electrical art during the last twen- 
ty-five years is probably best evidenced 
by the progress of the art itself during 
that period. Practically every step of 
importance that has advanced the same 
and thousands of valueless ideas have been 
protected by patent. In 1882 one division 
of the Patent Office was able to handle 
everything presented along electrical 
lines. Now three divisions are having 
difficulty in eoping with the applications 
filed. Then there were but a few basic 
classes. Now those classes have branched 
and ramified into numberless sub-classes, 
many of which are of the greatest impor- 
tance and require the entire time and 
services of specialists therein. It is in- 
teresting to note that on February 14, 1882, 
the issue of the Patent Office for the week 
was 354, while on February 16, 1904, 
the complete weekly issue was 982. The 
clectrical patents have increased in pro- 
portion. Of course, many of the basic 
features underlying the field of electricity 
were known to some extent at least in 
1882, and patents thereon had been grant- 
ed. But these patents disclose mere theo- 
retical propositions and crude outlines 
rather than practicable devices, and by 
far the greater number of the patents 
since granted cover improvements that 
have brought the original crude outlines 
and ideas into the present highly devel- 
oped machines and systems. The modern 
mechanisms, therefore, almost without 
exception, are composite affairs, in which 


T: progress and importance of pat- 
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the excellent ideas of numberless in- 
ventors have been incorporated, while the 
worthless plans and suggestions of others 
have been eliminated. The Patent Office 
is the storehouse in which the good, 
bad and indifferent propositions will be 
found. 

To fully appreciate what has been ac- 
complished in the various arts during the 
last twenty-five years, the classes of “mag- 
neto-electric generation,” “system of dis- 
tribution,” “electric railways” and “elec- 
tric elevators” may be taken as examples, 
and the following is a brief summary of 
some of the earlier patents in the same. 
The progress of these classes will be evi- 


dent from a consideration of these earlier 


patents as compared to the present char- 
acter of these particular fields. 

In “magneto-electric generation” the 
state of the art was as follows: 

Somnenburg & Rechten had patented a 
machine for killing whales by electricity 
(patent No. 8,843, March 30, 1852—the 
earliest United States patent in this art). 
The so-called “Alliance” machine was in 
use to some extent for seaboard illumina- 
tion. (Represented in this country by the 
patent to Shepard, No. 15,596, August 
19, 1856.) These machines were pro- 
vided with permanent field magnets. 
Wilde had patented a machine that was 
intermediate between those having per- 
manent field magnets and those which had 
electro-magnets excited by the current of 
the machine itself. (Patent No. 59,738, 
November 13, 1866.) Gramme and 
d’Ivernois had patented a machine having 


a continuous armature winding which, so 
far as United States patents go, may be ` 
regarded as the progenitor of the modern 
dynamo-electric machine. (Patent No. 
120,057, October 17, 1871.) In 1875, 
April 13, a patent was granted to Moses 
G. Farmer embodying the principle an- 
nounced in 1866 by Siemens, Wheatstone 
and Varley of exciting the field magnets 
by the currents generated by the machine. 


(Patent No. 161,874, April 13, 1875.) 


Edward Weston, of Newark, N. J., pat- 
ented, July 18, 1876, No. 180,082, a mul- 
tipolar self-exciting machine. The first 
patented machine having the modern 
form, with consequent poles, was granted 
to Holcombe, December 5, 1876, No. 184,- 
966. C. F. Brush, of Cleveland, Ohio, 
April 24, 1877, No. 189,997, patented a 
form of machine having an open coil ring 
armature. Edward Weston patented, Oc- 
tober 29, 1878, a machine which had all 
the essential features of the most modern 
machines, viz.: consequent poles and cyl- 
indrical ventilated armature with contin- 
vous winding. ©. F. Brush, July 22, 
1879, No. 217,677, introduced the so- 
called “teaser,” which was a high-resist- 
ance winding upon the field magnets, con- 
nected in shunt to the work for the pur- 
pose of maintaining the magnetism of the 
field magnets when the machine was run- 
ning, whether the external circuit is closed 
or open. Prior to this, all machines had 
their field magnet winding in series with 
the work and had no excitation except 
when the working .cirenit was closed. 
Edison patented, December 23, 1879, No, 
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VESSEL a special structure of evlindrical 
armature, Thomson and Houston, Janu- 
ary 13, 1880. introduced their three-coii 
armature. Brush patented a regulator 
consisting of a shunt around the field 
magnets, including a variable resistance, 
February 17, 1880, No. 224.511. C. A. 
Seeley patented, June 22, 1880, No. 229,- 
191, an armature in the form of a disc, 
wherein the active wire was radial. 
ver, July 20, 1880, No. 230,345, patent- 
ed a regulator which varied the number 
of active sections of field-magnet wind- 
ing. Von Heffner-Alteneck patented, 
November 9, 1880, No. 234,353, a muiti- 
polar alternating-current machine having 
a portion of its current commutated for 
exciting the field magnets. Edison, June 
14, 1885, No. 242,898, brought out an 
armature having its conducting parts 
formed of heavy copper bars. Van De- 
` poele, May 16, 1882, No. 257,990, pat- 
ented what is known as a motor-generator, 
or rotary transformer, in which there are 
{two armature windings, one taking cur- 
rent from a line and driving the machine 
as a motor, while the other winding acts 
as a generator. Irwin, August 8, 1882, 
No. 262,421, patented a machine in which 
regulation was effected by changing the 
Inductive relation of field magnet and 
armature. Patent to Wenstrom, No. 
292,070, January 15, 1884, shows the first 
of the so-called “iron-clad” machines. An 
armature winding for drum = armatures 
in which the coils might be prepared in 
advance and placed on the core as de- 
sired, was patented to Eickemeyer, Feb- 
ruary 14, 1888, No. 377,996. The em- 
ployment of carbon collector brushes is 
represented in the patent to Van Depoele, 
February 25, 1890, No. 422,265. A form 
-of machine in which the armature wire 
is stationary and is affected by the closing 
and opening of the magnetic circuit is 
shown in the patent to Sawyer, February 
8, 1881, No. 287,682, and in a more im- 
proved form in Stanley and Kelley, June 
13, 1893, No. 499.446. Machines on a 
vertical shaft, such as are used at the 
works at Niagara Falls, are shown in 
the patent to Sellers, June 5, 1894, No 
DYLAN, 

The sub-class of “svstems of distribu- 
tion”? includes systems of distribution of 
electricity for lighting purposes by means 
of iransformers. Prior to 1873 there was 
nothing done of any consequence, and the 
state of the art may he represented by the 
patent to Fuller, November 26, 1878, No. 
210.317. The first attempts at a com- 
mercial employment of transformers for 
purposes of distribution were based on the 
patent to Gaulard and Gibbs, October 26, 


Saw- 
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1886. No. 351,589. 
tem for constant current is brought out 
in the patent to Thomson, April 2, 1889, 
No. 400.515. The relation of counter- 
electromotive force to direct electromo- 
renders transformers 
connected to line in parallel self-rezulat- 
ing, is found in the patent to Kennedy, 
July 16, 1889, No. 407,294 (re-issue Sep- 
tember 24, 1889, No. 11,081). The 
monocycle system is represented by Stein- 
29, 1895, No. 533,248 

there 


A transformer sys- 


tive force. which 


metz, January 

Tn the class of “electric railways” 
was nothing in this art prior to 1873. 
Some of the most prominent features in 
the growth of the art may be represented 
by the following patents: Overhead di- 
rect and return conductors with double 
trailing trolley—Finney, January 2, 
1883, No. 270,186; overhead conductor 
trailing trolley, ground return. Finney, 
September 18, 1883, No. 285,353; 
head conductors, upward pressed trolleys, 
double trolley, Wan Depoele, December 
4, 1888, No. 394.038; overhead conduc- 
tor with upward spring-pressed trolley— 
Van Depoele, January 19, 1892, No. 
467,448; underground conductor with 
slotted) conduit—NKnight, September 23, 
1884, No. 305.731; underground con- 
ductor with contaets projecting above the 
surface of the ground—Painter, June 23, 
1885, No. 329.679; underground conduc- 
tor, the circuit being closed by the action 
of a magnet carried by the car—Wynne, 
January 7, 1890, No. 419.094: railway 
system in which an alternating current is 
transformed to a direct current for driv- 
ing the motor—Westinghouse, May 28 
1889, No. 404.139: molor elastically 
mounted so as to be independent of the 
vibration of the car, represented by Field, 
April 10, 1888, No, 380,880: electric rail- 
ways operated by polyphase currents, rep- 
resented by Badt, January 10, 1893, No. 
489597, 

The following patents are cited as illus- 
trations of the growth of the art of oper- 
ating elevator motors by electric power: 
Hydraulic elevators electrically controlled, 
Smith, September 3, 1889, No. 410,212; 
elevators, in which the electric motor is 
carried on the ear, with connected gear- 
ing engaging rack-bars in shaft; Sheri- 
dan and Gorn, No. 259,593. June 13, 
1882, and Blades and McKee, No. 462,- 
527, Noveinber 3, 1891; elevators having 
motor stationary and automatically con- 
trolled by switch mechanism on car or 


over- 


landings: Wheeler, No. 324,621, August 
18, 1885, and Eickemever, No. 454,462 


June 23, 1891; 
eireuit 


safely devices to break 


motor when elevator door is 
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opened, Onglev, No. 
18, 1888. 

At the same time it is curious to note 
that very few absolutely new ideas have 
heen brought forward. For instance, th: 
crude conception of electrical communi- 
cation without the use of wires and the 
mercury vapor lamp is found in expired 
patents, thus showing that while the oriz- 
inal conception is an essential, it is by ne 
means the only essential. The value of 
the patents, therefore, of the last twenty- 
five years would appear to be found, not 
so much in the disclosure of pioneer in- 
ventions in new realms of thought, but 
in making practical and useful the in- 
cipient but valuable germs which were 
previously presented to the world in an 
inchoate and impractical form. 


— 0M 
World’s Copper Output. 


A statement published in the London 
Financial Times gives the estimated pro- 
duction of copper of the world in 1906 at 
730,000 tons, as against 708,000 tons in 
1905 -(presumably long tons of 2,240 
pounds each). The Times gives the fol- 
lowing particulars: 

“The output of the United States in- 
creased from 391,400 to 413,000 tons, and 
there was exported 211,100 tons, as 
against 247,100 tons in 1905. [American 
official figures, however, show that the 
exports of copper in 1905 were 238,798 
long tons, and in 1906, 203,014 long tons, 
a decrease in exports of 35,784 tons.— 

M.] The .total imports into Europe 
increased 20,500 tons, of which no less 
than 12,700 tons came from Japan. Anus- 
tralia sent 8,100 tons and Mexico 1,000 
tons more than the previous vear. On 
the other hand, consignments from Chile 
decreased 2,300 tons, from Peru 2,100 
tons and from Cape Colony 1,000 tons. 
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“The pripcipal countries consuming 
copper were: United States, 300,30) 


tons, as against 273,792 tons in 1905; 
United Kingdom, 80,451 tons, as against 
60,491 tons; Germany, 165,107 tons, as 
against 136,875 tons, and France, SOB2, 
as against 48, 619 tons. 

“The requirements of England were so 
heavy during 1906 that there was a ma- 
terial falling off in transshipment. busi- 
ness, exports having declined 7,800 tons. 
Germany increased her exports over 4,000 
tons. Throughout the year the average 
of stocks in England and France was 
6,600 tons, as against 10,500 tons in 1905, 
and the average total visible supply was 
11,800 tons, as compared with 16,400 
tons. The record of average deliveries 
was 7,900 tons, as against 7.300 tons. 
The average price of standard was 
$125.42 per To as compared with $338.63 
in 1905, and the average. priceof Angot: 
was $449.127? 
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TWENTY-FIVE YEARS OF THE 
“ELECTRICAL REVIEW.” 
Twenty-five years ago last month— 

February $5, 1882—the Hiectrican Re- 

view was born. At that time there were 

no other journals of general circulation 
in the electrical field. 

When the Review, which had been pub- 
lished semi-monthly for one year, was 
made a weekly journal (March 22, 1883), 
it stood alone. There were no other elec- 
trical weeklies in existence. There were 
two or three monthly publications at that 
time which have since been discontinued. 

Under the same management and dom- 
inated by the same high ideals by whieh 
it began, the Execrrica Review has 
progressed until it stands to-day, we say 
in all modesty, as the most interesting, 
the most ably edited and the most enter- 
prising technical journal representative of 
that vast field that includes every branch 
of electrical endeavor. It has never been 
limited, through its ownership or environ- 
ment, in influence or effort nor have sor- 
did motives ever controlled its manage- 
ment and methods. 

It seems proper in this issue, as the 
ELECTRICAL REVIEW enters upon its sec- 
ond quarter century of life, that there 
should be presented in its columns a brief 
account of what has been accomplished 
during the past twenty-five years, with 
some present estimates of the state of the 
art and prophecies as to the future. 

To the able and expert staff of contrib- 
utors, as well as to the alert and far- 
commercial-an- 


seeing patrons of its 


nouncement columns, the ELECTRICAL 


Review extends its thanks and apprecia- 


tion and cordial good wishes. . 
—-—_-@o——_—- 


Our Portralts. 


In this issue there are presented a num- 
ber of portraits of men, well known in 
the history of electrical development, who 
have been especially conspicuous in their 
several fields of endeavor. It is with 
particular satisfaction that we call atten- 
tion to the four handsome portraits of the 
leaders in the commercial development of 
the electrical industry. These men are 
at the head of immense undertakings and 
represent truly the spirit of enterprise and 
faith which has made the electrical epoch 
the greatest in the history of the world. 
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The New York Central Wreck 
and the Electrical 
Commission. 

To THE EDITOR OF THE ELECTRICAL REVIEW : 

We enclose herewith a copy of a joint 
letter which we have this day sent to As- 
sistant  District-Attormey Nathan 4. 
Smyth, in charge of the investigation in 
relation to the New York Central wreck 
of February 16, before Coroner Schwan- 
necke. 

Since testimony has been offered at 
this hearing from which the publie might 
infer that the commission of which we 
were members was in some way responsi- 
ble for this wreck, we feel that our posi- 
tion should be definitely understood by 
the public. 

Very truly vours, 


(Signed ) FRANK J. SPRAGUE. 
(Signed ) Bron J. ARNOLD. 


New York, March 4, 1907. 
THE LETTER TO THE DISTRICT ATTORNEY. 
The letter to Assistant District-At- 
torney Smyth, mentioned above, follows: 


For some days you have been conducting 
an inquiry before Coroner Schwannecke to 
ascertain the causes of the disaster of Febru- 
ary 16 on the New York Central road, and 
to place, if possible, the responsibility there- 
for. From remarks made at the hearing of 
last Saturday we infer that it is now near- 
ing a close. 

In the course of this investigation it has 
keen suggested that there was some remiss- 
ness on the part of the Electric Traction 
Commission which had general charge of 
preparing the plans for the change from 
steam to electrical operation. The under- 
signed were members of that commission, 
which was in existence for the four years 
ending last December, and are therefore 
familiar with the details of its work. 

The duties and responsibilities of that 
commission, while numerous, were nct uni- 
versal. Its outside members were neither 
officers of the road nor in charge of any of 
its departments; in fact, during the latter 
part of its existence its duties were almost 
nominal, as but few meetings were called 
during a period of several months. At this 
time the immediate active work of instalia- 
tion in the electric zone was carried out 
under the supervision of another body 
known as the construction committee, of 
which we were not members, but which was 
composed exclusively of heads of depart- 
ments and others in the continuous employ 
of the railroad, who were presumably in 
dally touch with the work. 

Furthermore, no matter who designed or 
installed the electrical equipment, its upkeep 
and operation, as well as the maintenance of 
the tracks, the determination of schedules, 
and the discipline of the operating forces 
were matters belonging solely to other hands 
than ours, with whom we were not in touch, 
and over whom, in our capacity as advisory 
engineers, we had no control whatever. 

During the investigations, both by the 
State Board of Railway Commissioners and 
the coroner’s jury, we have been in New 
York. subject to call at any time; in fact. 
one of us came voluntarily from Chicago 
to be available if wanted. We are conscious 
of no neglect of our duties, defect in plans 
or equipment, or lack of precautionary tests 
on our part. We stand ready to assume to 
its full measure any responsibility properly 
he’onging to us as members of the Electric 
Traction Commission, but in the absence óf 
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any request for our, evidence we protest 
against the possibilty of being charged 
with responsibilities which we believe belong 
specifically to others, or which are the result 
of an accident, the causes of which are not 
yet fully determined. 

We have no desire to force ourselves upon 
your attention, but if it is your wish to 
arrive at facts in regard to the responsibility 
of this commission, we suggest that that 
desire can best be obtained by calling all 
who are familiar with those facts. 

If. however, it is now your judgment that 
any measure of responsibility rests upon 
this commission, then we demand the right 
to be heard. 

Respectfully yours, 


(Signed) FRANK J. SPRAGUE. 
(Signed) Bion J. ARNOLD. 
———__-@—a—_—__- 


Electrical Equipment of the 
Dwinell-Wright Company, - 
Boston, Mass. 


The many advantages derived from the 
use of motor-driven machinery are becom- 


ing generally recognized, and electric drive 
has invaded practically every class of in- 


ELEVATOR DRIVEN BY FIFTEEN-HORsE-POWER 
Inpuction MOTOR. 


dustries. The economical operation, by 
reason of increased output, ease of control 
and flexibility,are all obvious features that 
readily appeal to manufacturers. Fur- 
ther, the cleanliness of“ electric motors 
makes them peculiarly adaptable to oper- 
ating machinery for the preparation of 
food products. The new building of the 
Dwinell-Wright Company, coffee roasters 
and spice grinders, Boston, Mass., fur- 
nishes an excellent example of a modern 
electrical equipment for a business of this 
kind. The entire plant is operated by 
electric motors on a three-phase, sixty- 
evcle, 220-volt system of distribution, and 
the following description illustrates the 
various applications. 

Adjoining the office on the first floor is 
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the coffee testing room, equipped with a 
battery of six roasters driven by a one- 
horse-power induction motor. In this de- 
partment samples of various grades of 
coffee are roasted for the benefit of pros- 
pective customers. With the exception of 
the small space occupied by the boiler 
room and coal pocket, the entire sub-base- 
ment is devoted to the receiving and stor- 
ing of green coffee obtained from Arabia, 
Brazil, Jamaica, Java, Venezuela and 
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DWINELL-WRIGHT COMPANY, Boston, Mass. 


PowrER Brown ENGINE. 


2.—SMALL LIGHTING GENERATOR AND SWITCHBOARD. 


ELECTRICAL REVIEW 


a three-horse-power induction motor driv- 
ing two glueing and folding machines, an 
automatic weighing machine and an air- 
pump. ‘These machines are used in con- 
nection with the packing of spices, the 
process being semi-automatic. 

_ From the metal bins on the second floor 
the separated coffee is next carried to the 
top floor, deposited in large bins, and after 
being passed through an automatic weigh- 
ing machine is drawn off in 100-pound 
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vant steel exhaust fan driven by a seven 
and one-half-horse-power induction motor, 
and is then dumped into a hopper, after 
which it passes on, first, to a revolving 
screen which sifts out all the materials; 
second, to a chaff pipe up which there is a 
light suction of air to remove particles 
lighter than sound coffee, and third, to a 
stoner pipe up which there is a current 
of air sufficient to lift the coffee itself, 
leaving any heavy particles, such as stone 
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1.—120-Ki1LowaTT THREE-PHASE, BIXTY-CYCLE GENERATOR BELTED TO A 15U0-HORSE- 
3.—FortTY-FrvE-INCH EXHAUSTER DRIVEN BY TEN 


HORSE-POWER INDUCTION MOTOR. 4.—FOURTEEN COFFEE Roasters DRIVEN BY TEN Horsg-PowkrR INDUCTION MOTOR. 


other points. A large part of the base- 
ment proper is also devoted to the storage 
of raw coffee. On this lower floor the first 
step in the cleaning process is carried out, 
after which the coffee is conveyed to the 
next floor by a bucket elevator, whence it 
passes to the separating machines. After 
cleaning, the various sized coffee beans are 
deposited in separate metal bins. On the 
second floor the separating and grading 
machines are belt driven by a seven and 
one-half-horse-power induction motor, 
which also operates the bucket elevator 
mechanism. On the same floor there is 


sacks. Upon this floor the coffees are 
roasted and ground as ordered, the capac- 
ity of the roasters being 70,000 pounds 
per day. The coffee is stored on the top 
floor prior to roasting and is sent tọ the 
roasters by two bucket elevators. The 
fourteen seven-foot roasters are driven by 
a ten-horse-power induction motor using 
silent chain drive. Quick cooling after 
roasting is essential, as the hot coffee 
would grow dark in color and actually 
take fire if left in a considerable mass 
without having air drawn through it. The 
coffee is cooled by a forty-five-inch Sturte- 


and nails, at the bottom. The clean cof- 
fee carried up by the air current is de- 
posited in the hopper overhead, from 
which it is transferred by gravity to stor- 
age bins in the storage room below. The 
two revolving screens are driven by two 
one-half-horse-power induction motors 
direct-coupled to the driving shafts. The 
stoner and chaff pans are driven by two 
direct-connected seven and one-half-horse- 
power induction motors. 

_ The grinding of the coffee is carried on 
on the uppermost floor of the_ building, 
four grinders and a bucket, elevator for 
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feeding them being driven by a one-horse- 
power induction motor. After being 
ground the coffee drops by gravity directly 
from the mills into automatic weighing 
machines on the fourth floor. Running 
from the basement to the top of the build- 
ing is a link belt elevator and léwerer for 
100-pound packages, driven by a two- 
horse-power induction motor located on 
the top story. 

On the fourth floor four automatic 
weighing machines are operated by a five- 
horse-power induction motor. This motor 
also drives the carrying belt system which 
disposes of the various cans of coffee after 
they are packed. The packing is carried 
on in two departments—whole coffee and 
ground coffee—and the entire floor is de- 
voted to packing for shipment. On this 
floor is an outfit of box-making and nail- 
ing machinery, driven by a _ two-horse- 
power induction motor. There are also 
two one-half-horse-power induction mo- 
tors operating screeners, and a one-half- 
horse-power motor which drives sifters. 

The third story and a part of the second 
. are occupied by the spice department. The 
motor equipment for these floors comprises 
the following: One ten-horse-power West- 
inghouse induction motor driving a thirty- 
inch Holmes & Blanchard cayenne pepper 


mill and bucket elevator; one ten-horse- ' 


power induction motor, connected to drive, 
one at a time, three vertical spice grinders, 
pepper sifters and pulverizers; one ten- 
horse-power induction motor operating a 
thirty-six-inch grinder, two elevators and 
two sifters; one ten-horse-power induction 
motor operating two iron mills, feeding 
and sifting apparatus. There is a print- 
ing office located on the first floor for 
printing labels, folders, etc., driven by a 
two-horse-power induction motor. The 
equipment, consisting of a total of twenty- 
nine machines, is completed by two type 
F motors of fifteen-horse-power capacity 
opereune two Moore & Wyman drum type 
elevators each of 4,000 pounds capacity, 
operating at the rate of seventy-five feet 
per minute. All the above-mentioned mo- 
tors are of the Westinghouse Company’s 
manufacture. 

The engine and generating equipment 
consists of a Westinghouse 120-kilowatt, 
three-phase, sixty-cycle, 220-volt, alter- 
nating-current generator, belted to a four- 
teen-inch by thirty-six-inch 150-horse- 
. power Brown engine. Excitation is fur- 
nished by a 1.87 kilowatt, 125-volt, direct- 
current generator. For night lighting 
purposes there is a four-kilowatt, 250-volt, 
Westinghouse type S generator, driven by 
an 8.2 horse-power Sturtevant upright 
engine. The rated load of this generator 
is fifteen amperes, and the average load 
carried is seventy-five sixteen-candle- 
power lamps. 

The switchboard consists of blue Ver- 
mont marble panels, on which are mount- 
ed the standard equipment of Westing- 
house instruments. 

Steam is furnished by a 150-horse- 
power return tube boiler, operating at 100 
pounds pressure. 
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A Motor-Driven Pumping 
Plant. 
One of the most important of recent 
installations making use of electricity as 
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Heretofore water has been secured for 
sluicing from the city water system, which 
derives its supply from Cedar river, dis- 
tant approximately thirty miles from the 


MOTOR AND AUXILIARIES, HAWLEY PUMPING PLANT, SEATTLE, WASH. 


motive power is the pumping plant of: city, but owing to the recent large increase 


H. W. Hawley at Seattle, Washington. 


in demand upon the city plant consequent 


Srix-Incn Grant WORKING ON DENNY HILL, HawLey COMPANY PLANT, SEATTLE, Wasa. 


Mr. Hawley is operating the plant men- 
tioned in connection with one of the sev- 
eral hydraulic sluicing systems now en- 
gaged in the removal of earth from the 
hilly section of the city of Seattle. 


to the rapid growth of the city, the muni- 
cipal authorities have been compelled to 
discontinue the disposal of water for pur- 
poses other than those, usually imposed 
upon such ajsystem, It-was) owing to this 
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condition that Mr. Hawley, who had en- 
tered into a contract with several private 
property owners covering the removal of 
Denny hill, one of the prominent land- 
marks of Seattle, and the site of the 
Washington Hotel, decided to install a 
sea water pumping plant, taking water 
from Puget Sound at a point approxi- 
mately 2,500 feet distant from the point 
of consumption. 

The plant consists of a 600-kilowatt, 
2.400-volt, two-phase, sixty-cycle, 327 


ELECTRICAL REVIEW 


uuto-starter mounted on a separate panel 
of the switchboard in the regular manner. 

Current for the operation of tne plant 
is secured from the system of the Seattle 
Electric Company; the two-phase 440-volt 
circuit for the starting motor being car- 
ried direct from transformers placed on 
a pole outside of the station to the start- 
ing motor panel. The 2,400-volt, two- 


‘phase circuit is carried to disconnecting 


switches placed outside the building and 
thence to a feeder panel. 


SWITCHBOARD, HAWLEY PUMPING PLANT, SEATTLE, Wash. 


revolutions per minute, Westinghouse syn- 
chronous motor carrying the rotor of a 
forty-horse-power, 440-volt, two-phase in- 
duction starting motor mounted on an ex- 
tension of its shaft. The stator of the 
starting motor is bolted to a bracket car- 
ried on the main bearing pedestal of the 
large machine. This induction motor has 
a synchronous speed of 400 revolutions 
per minute and is controlled through an 


The switchboard consists of two panels 
carrving voltmeters, ammeters, automatic 
oil circuit-breakers, synchroscope and the 
necessary bus-bars and small wiring. 

The exciter is driven from a pulley 
mounted on the main shaft of the synchro- 
nous motor, and is controlled from the 
operating panel of the switchboard. 

Power is transmitted to a thirty-inch, 
four-stage Worthington turbine pump, 
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through a friction clutch of special de- 
sign to the main driving pulley, which is 
belted to the pump pulley through the 
medium of a forty-eight-inch, four-ply 
leather belt. The pulley ratio is such as - 
to operate the pump at a speed of 500 
revolutions per minute. The belt tension 
is adjusted by raising or lowering an idler 
pulley placed about twelve feet from the 
pump pulley. 

The pump has developed a capacity of 
4,000 gallons per minute against a gauge 
head equivalent to 430 feet and is capabi 
of delivering water at the nozzle of a six- 
inch giant working at the highest eleva- 
tion required at a pressure of 120 pounds 
per square inch. ‘The matter to be ex- 
cavated consists largely of blue clay and 
is exceedingly tenacious and difficult to 
move. However, no difficulty has been 
experienced in the present instance, and 
the plant has proved to be thoroughly 
satisfactory in every way. 

The hydraulic end of the plant was de- 
signed and furnished by Caldwell Brothers 
Company, of Seattle, working under con- 
tract for the owner. The electrical por- 
tion of the plant was designed and erected 
by Kilbourne & Clark Company, of Seat- 
tle, under the supervision of Frederick G. 
Simpson, chief engineer of that company. 
All other parts of the installation were 
installed under the direction of George 
H. Tinker, engineer for Caldwell Brothers 
Company. 

—___<-@——___—_ 
American Institute of Elec- 
trical Engineers. 

The 215th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineers’ Building, New York 
city, on the evening of Friday, March 1. 
The secretary announced that at the mect- 
ing of the board of directors, held that 
afternoon, 125 associates were elected and 
nine associates transferred to the grade 
of members. It was also announced that. 
upon the recommendation of the commit- 
tee upon papers and meetings, it was de- 
cided to hold the annual convention at 
Niagara Falls during the week beginning 
Monday, June 24. 

The following papers were then pre- 
sented : 

“Alternating-Current Electrolysis,” by 
J. L. R. Hayden. 

“Electrolytic Corrosion of Iron and 
Steel in Concrete,’ by A. A. Knudson. 

“Some Theoretical Notes on the Re- 
duction of Earth Currents from Electric 
Railway Systems by Means of Negative 
Feeders,” by George I. Rhodes. 

These papers and the discussion there- 
on will be summarized in the next issue 
of the ELECTRICAL REVIEW. 


Mr. CLARENCE H. MACKAY 
President of the Mackay Companies 


A distinguished financier and executive, at the head of a great 
international system of land and cable telegraph lines 
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Thomas A. Edison’s Views of Significant 
Electrical Developments. 


REPRESENTATIVE of the ELEC- 
A TRICAL REVIEW called recently on 
Thomas A. Edison to obtain his 
point of view on certain features of the 
electrical industry. Mr. Edison was found 
preparing for his annual trip to Florida, 
where he spends about six weeks recuper- 
ating, fishing, boating, and, when the 
weather is unfavorable, working in his 
laboratory there. This 
is located on the west 
coast of Florida, out 
of the usual line of 
travel. 

It was mentioned 
to Mr. Edison that | 
the visit was occa- 
sioned by the twenty- 
fifth anniversary of 
the ELECTRICAL RE- 
VIEW, which is com- 
memorated by this is- 
sue. It was explained, 
in reply to a ques- 
tion from him, that 
the first issue of the 
ELECTRICAL REVIEW 
was dated February 
15, 1882. 

Mr. Edison was 
asked to glance back 
through his experi- 
ence and to point out 
what to him seemed 
the most significant 
electrical develop- 
ments during the past 
twenty-five years. The 
illustrious inventor 
took a pad of paper 
and saying, “Well, 
lets see what the 
boys have done,” . 
made a list of the 
branches into which 
the electrical indus- 
try has been dif- 
ferentiated. Looking 
over this, he said: 
“You can’t take in 
the telephone, because that’s more than 
twenty-five years old; also, the elec- 
tric light system must go out, as it was 
introduced before 1882. The storage bat- 
tery, too, must be left out of the list. Yet 
nearly all their vast development has been 
during the past twenty-five years. That 
leaves us the electric railroad, wireless 
telegraphy, long-distance power transmis- 
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sion, and, we may add, long-distance tele- 
phony; a number of electrolytic develop- 
ments, such as the production of soda; 
the introduction of the electric furnace, 
X-rays, and electric vehicle traction.” 

As he ran over the list he stopped at 
the item, X-rays. “The X-rays,” he said, 
“that was a great discovery, that is a won- 
derful thing, and it is going to be still 
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more important as years go by. That was 
one of the great things we did.” 
The next item was electric vehicle trac- 
tion. “Do you realize,” he said, “how im- 
portant mechanical traction is going to 
become? It is going to de the system for 
city use, and, of course, electric traction 
is going to be the thing. Why, I have 
figures showing conclusively that a storage 
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battery truck can be operated and kept in 
good condition for only half of what it 
costs to maintain a horse-drawn vehicle. 
Very few people appreciate what this 
means.” 

This statement naturally led to a ques- 
tion of the status of Mr. Edison’s storage 
battery. He said: “I have been talking 
very little about the battery, because the 
condition is peculiar. 
In other kinds of 
work, when the appa- 
ratus made develops 
some trouble, it can 
be tested, the fault 
located and set right; 
but with storage bat- 
teries it’s different. It 
takes a year to test a 
battery thoroughly. 
Some trouble devel- 
ops, and when you 
think you have found 
it you make a change, 
and of course you 
have to change your 
machinery for making 
the batteries also. 
Then you have to wait 
a year until you see 
whether you made the 
right change. I came 
up against this trou- 
dle, and after think- 
ing it over I went 
about it in this way: 
I made a list of every 
possible thing that I 
thought could be 
wrong with the bat- 
tery; in fact, I in- 


cluded in this list 
everything I could 


think of, and there 
were over 400 iterns. 
Then I selected six 
cells for each item 
and hunted for the 
trouble, and, of 
course, found it at 
We have now over 200 sets of 
batteries running in New York city 


last. 

alone. The Adams Express Company 
has about 150 equipments. We are 
just completing the first section of a large 
building for making the batteries. This 
section is 200 feet long, sixty feet wide 
and 'four storieshigh, ‘and is ‘to be fol- 
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lowed immediately by two similar sec- 
tions.” 

“Evidently, Mr. Edison,” it was said, 
“vou are going to be pretty busy with the 
manufacture and sale of the storage bat- 
tery.” - 

“Oh, 1 don’t bother with that,” he said; 
“I leave all that commercial work to my 
staff.” 

Mr. Edison seems to have every confi- 
dence in the battery as it now stands. He 
mentioned a number of equipments which 
he had had out for over two years, which, 
as far as he could tell, were in perfect con- 
dition. | 

“Mr. Edison,” it was asked, “will you, 
in a word or two, point out those branches 
of electrical industry in which you think 
important advances will be made shortly ? 
What, for example, are your ideas regard- 
ing the incandescent lamp situation? Will 
the metallic-filament lamp win the day?” 

“The metallic filament is a good thing,” 
said Mr. Edison. “It’s a first-rate thing, 
but it has some commercial disadvantages. 
We must improve the efficiency of the in- 
candescent lamp; we must bring it down 
to one watt. The metallic filament is only 
suitable, as at present made, for large 
lamps of 50 to 100-candle-power, and 
that isn’t distribution of light—it’s con- 
centration. What we ought to have— 
what we must have—is a ten to sixteen- 
candle-power unit. I tried a metallic fila- 
ment myself. I used spools of zircon, 
magnesia, etc., wound upon it metallic 
wires coated with aluminum, magnesia, 
etc., and many feet in length, but I never 
could get this lamp much above a yellow. 
A small piece of wire alone glowed bril- 
liantly, but when I put it on the spool it 
refused to do it. This puzzled me for 
some time, and it was not until many 
vears afterward that I realized that the 
Nernst effect was taking place there— 
that the alumina or magnesia, I forget 
which, when heated by the filament, be- 
came a conductor and short-circuited it- 
self.” 

“Is it probable,” was asked, “that the 
solution will be reached by a change in 
the system adapting it to the lamp?” 

“No,” he said, “the lamp must fit the 
-system. In fact, we ought to have a 225- 
volt, ten-candle-power lamp. A low-volt- 
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age, direct-current system is condemned 
by the amount of copper it calls for. An 
alternating system could be used with a 
transformer, but no system calling for an 
intermediary device is likely to succeed. 
This problem came up when I was intro- 
ducing the incandescent lamp system in 
New York city. I first figured out a 
series system, and found that it was im- 
practical because it was not flexible 
enough. <A low-voltage multiple-arc sys- 
tem couldn’t be used, because it called for 
a copper conductor of gigantic propor- 
tions.” , 

“Is it probable,” it was asked, “that the 
solution of the lamp problem will be found 


through a modified carbon filament, rather - 


than a metallic one?” 

“I think it will,” he said; “in fact, they 
can already bring the efficiency of the 
lamp up to two and one-half watts per 
candle. They could do even better, but 
the base is poor. It’s the base that is giv- 
ing them the trouble.” 

“Why not deposit some metal on the 
carbon, as has been proposed ?” it was sug- 
gested. 

“You can not, at least I never could, 
deposit anything on carbon but carbon,” 
he said. “That has been tried. Some of 
the boys tried to deposit silicon on a car- 
bon filament, but no process resembling 
the ordinary flashing process worked.” 

“By the way,” it was suggested, “you, 


of course, consider the introduction of the . 


incandescent electric lighting system your 
greatest achievement ?” 

“Yes,” he said. “Few people realize 
all that was involved in that work. They 
seem to think that the incandescent lamp 
is the whole of it. Of course, it forms 
only a small part. We hadn’t anything 
to start with; we had to make our lamps, 
our dynamos, and to devise a system of 
distributing current; and we had to con- 
vince gas users that electricity would be 
better for them. That was a problem. I 
solved it by dividing lower New York into 
sections, each five blocks long, and putting 
a watchman on each section. He patrolled 
this two evenings a week—Wednesdays 
and Saturdays—and made a note of every 
gas lamp as it was lit. 
an hour to make each trip. This gave 
us close figures; in fact, our estimates 


It took him half 
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were dead accurate. We could go to any 
man in New York and tell him just how 
much his gas was costing him. This often 
caused a good deal of surprise, as the gas 
user didn’t know how we reached the fig- 
ures. In one case, | remember, our solici- 
tor told the merchant that his gas was 
costing him $30. ‘It’s costing more than 
that,’ he said, and, turning to his files, he 


drew ‘out the bills and showed that they 


averaged $80. Our solicitor insisted that 
his figure was correct. This started an 
investigation, and a bad leak was discov- 
ered on the house side of the meter, which 
evidently had been the cause of the large 
gas bills.” 

“What,” Mr. Edison was asked, “do you 
expect will be the result of the present 
activity in electric railway development ?” 

“The electric motor is bound to come,” 
he said. “What’s the sense of running a 
steam train between New York and Phila- 
delphia ?” 

“Will the system of the future be direct- 
current or alternating ?” 

“I think it will be direct,” he said. 
“The direct-current motor has suitable 
characteristics and does not introduce cer- 
tain disadvantages which accompany the 
high-voltage alternating-current system.” 

“What about wireless telegraphy ?” 

“That’s great. That is growing and is 
going to be a big thing.” 

“What is the outlook for wireless tele- 
phony ?” was asked. 

“It does not exist,” said Mr. Edison. 

“In what branch will the most striking 
advance be made within the next few 
years ?” 

“In electric vehicle traction,” was the 
answer. “As I just said, this is going to 
be the system for cities. It is going to 
spread marvelously. There are probably 
few people who have any idea how much 
this svstem is going to grow and the 
changes it is going to make in our cities.” 

“Have you been following the recent 
work in physical science ?” 

“You mean Thomson, Rutherford and 
Soddy? Yes, I have been reading all of 
that in a wav.” 

“What are vour ideas?” 

“Well, it’s very pretty and they are find- 
ing out a lot of things. Of course, the 
present theories are only theories, but any 
theory is a good thing as long as it sug- 
gests methods of work, whether it be good 
or bad.” 

Mr. Edison seemed to be in particularly 
good health. His eves were bright and he 
showed a good deal of interest in human 
affairs of the present day not in the list 
related to the electrical industry. 


The Power Plant of the Spokane & Inland 
Empire Railroad Company. 


Graves and associates decided to 
enter the electric light, heat and 
power field in the city of Spokane in con- 
nection with their traction business, at 


Si: two years ago or more Jay P. 


that time in its infancy. Accordingly, 
they had all the available power sites of 
any reasonable size and within a reason- 
able distance of Spokane examined. 


The engineer making this examination 


reported that everything considered, the 
site now being developed was the best that 
could be had, and steps were immediately 
taken tocacquire the property. The site 
selected was about ten miles~down the 
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Spokane river from the city of Spokane 
and at a point where the river cuts through 
a deep granite rock gorge. It so happened 
that at this point the surface of the river 
at high water was about 320 feet wide, 
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enough, so that a dam sixty feet high 
could be built and at the highest water 
not overflow the rock contour. By build- 


ing a dam of this height, a lake was cre- 
ated about four and one-half miles long, 
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pany, and this company employed the firm 
of Messrs. Sanderson & Porter to be de- 
signing and constructing engineers, and 
made arrangements with William F. Zim- 
mermann to enter the employ of the Spo- 


INLAND EMPIRE SYSTEM, SPOKANE, WaA8sH.—NINE-MILE Power SITE ON SPOKANE RIVER, IN ORIGINAL STATE. 


while at low water the channel was, on 
the west side of the river, about 100 feet 
wide, and approximately twenty feet deep, 
While on the east side of the river there 
was a rock bottom, approximately 200 feet 


having a superficial area of about 400 
acres, the advantage of such a develop- 
ment, of course, being that with the stor- 
age capacity, a peak load on the power 
plant can be handled at least twice as 


kane & Inland Empire Railroad Company 
and to act as consulting engineer for this 
work. Accordingly, plans were imme- 
diately made and the work started about 
July 1, 1906. 


INLAND EMPIRE SysTEM, SPOKANE, WasH.—NINE-MILE POWER SITE ON SPOKANE RIVER, SHOWING RIVER DIVERTED FOR ERECTION OF 
PoweErR-Hovse. 


wide, which stood above the water at low 
water. This made an ideal location, inas- 
much as the power-house could be placed 
in the deep part of the stream and the 
dam, which would have to be about 225 
feet on the crest, could be built practically 
on dry rock. The canyon was deep 


large as the normal fiow of the river would 
admit without storage. 

Having acquired the necessary property, 
Mr. Graves and his associates decided in 
April, 1906, to proceed with this develop- 
ment and transferred the property to the 
Spokane & Inland Empire Railroad Com- 


The work was started by preparing the 
rock on the east side of the river for the 
reception of the dam, carrying on at the 
same time the coffer work to divert the 
water from the deep part of the river on 
the west side, so>that ,the,power-house 
could be built before the construction of 
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the dam was commenced. The design ad- 
mits of passing the water through the 
draft tubes while the dam is being erected. 
Granite rock, a fine quality of gravel, and 
a fine quality of sand were found on the 
side hills and within a few hundred yards 
of the work, thus making ideal conditions 
for concrete and cyclopean work. The 
coffer-dams were built largely of timber 
cut off the land to be flooded, and the 
water was stopped out by means of log 
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chine shop, steam plant and camp is lo- 
cated on the bench or plateau on the west 
side of the development; the camp being 
large enough to accommodate about 350 
employés; special buildings were built 
for the engineers, the foremen and the 
workmen, and the mess house is arranged 
so that the foremen have their meals in a 
separate room from the workmen. 

The centrifugal pumps are used to keep 
the interior to the coffer-dam dry. At 
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walls. The power-house is designed to ac- 
commodate four units of 5,000 horse- 
power each; the initial installation being 
two such units. The wheel pits are open 
flumes closed by head-gates, each unit 
consisting of four forty-two-inch, adjust- 
able bucket type of wheel built by the 
Holyoke Machine Company, of Holyoke, 
Mass. The shaft of these wheels runs 
directly through the dam wall and is con- 
nected by a flange coupling to a 3,750- 


INLAND EMPIRE SYSTEM, SPOKANE, WasH.—BIRD’s-EYE VIEW OF NINE-MILE POWER SITE ON THE SPOKANE RIVER, JANUARY, 1907. 


mats covered with hemlock boughs and 
sealed with fine sand and gravel put in 
position by hydraulic jets. The concrete 
plant, having a mixing capacity of 500 
yards or more a day, was located on the 
east side at an elevation above that of the 
dam crest and directly below the sand and 
gravel pits, so that the sand reaches the 
sand bins by gravity, and the gravel is 
hydrauliced so as to be properly washed 
into a screen, which screen in turn de- 
livers it to the gravel bin; the gravel being 
of a very fine quality, the mixture now 
being used is one, two and five. The ma- 


each corner of the rectangle forming the 
coffer-dam is located’a jib crane with 
hoists, and these four cranes cover the 
entire power-house site. Spoil banks are 
made along the sides of the river so that 
the excavated material is drawn as short 
a distance as possible. A large amount 
of material is also dumped into the river 
just above the up-stream coffers. The 
power-house is approximately 110 feet 
across the stream, eighty-seven feet high 
from low-water mark and approximately 
eighty-five feet from the up-stream walls 
of the power-house to the down-stream 


kilowatt, three-phase, 2,200-volt, sixty- 
cycle alternator, the shaft of which carries 
an exciter of sufficient size to excite three 
units. The turbine speed-regulator is 
placed between the generator and the dam 
wall. The switchboard, electrically oper- 


ated, to which nothing but the low-tension 


wires are connected, is placed in the centre 
of and on the down-stream side of the 
power-house, so that the switchboard oper- 
ator will have full view of each and every 
machine. <A traveling crane, hand-oper- 
ated, covers the entire length of the dyna- 


mo floor,.,The-height Of ¢heCbuilding is 
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such that the second floor, thirty feet 
above the dynamo room floor, is used for 
all the switchboard apparatus; both high 
and low-tension switches and their connec- 
tions being made on this floor. 

The dam wall is so constructed that the 
space between each set of retaining piers 
is used for the transformers, there being 
one set of raising transformers, raising 
the voltage from 2,200, the machine volt- 
age, to 60,000, the line voltage adopted. 
These transformer rooms are built entirely 
of concrete, access to them being through 
fire-proof iron doors. 

The transformer rooms are drained di- 
rectly to the tail-race, and the transform- 
ers have an oil-drain with a valve which 
can be operated from the dynamo room, 
discharging the oil into the tail-race, and 
to be used at any time in case of fire. A 
gantry floor covered by a hand traveling 
crane extends over all the transformer 


Some Aspects of 


HERE is no branch of the electrical 
T profession which is more important 
than that of designing switch- 

board apparatus. 

The switchboard must be as near fool 
proof as possible. It must be so arranged 
that it will make it possible to operate the 
system at all times, and in case of trouble 
its relay devices must act in such a man- 
ner as to cut off the particular part which 
is defective with as little disturbance to 
the system as a whole as possible. 

Too often an engineer in making his 
plans for a new generating station thinks 
he can place the switchboard in most any 
place, and arranges the rest of the appa- 
ratus in the best wav without regard to 
the switchboard. This often results in 
making a very undesirable and special 
switchboard arrangement, involving long 
and complicated runs of cables from the 
machines. 

What I am going to attempt to do to- 
night is to try and point out some of the 


undesirable features to avoid, and also ex- 


plain why some of the things are done as 
thev are. I will also try and bring out 
some of the principles entering into the 
design of the different devices used on a 
modern switchboard. 

The subject will be divided and treated 
under the following heads: 

Instruments and their use. 

Direct-current switches and circuit- 
breakers. 

Oil switehes. 

Relays. ete. 


Ti Read before the New York Electrical Society. 
November 27. 1906. 
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rooms, also partly over the turbine pits, 
so that the turbine wheels, as well as the 
transformers, can be placed or raised out 
of their positions by a single traveler and 
delivered to the gantry floor; the gantry 
floor is on a level with the roadway lead- 
ing to the power-house. The main water- 
gates are double leaf sliding gates, oper- 
ated by rack and pinion hoist, motor 
driven. Each turbine chamber is supplied 
with an auxiliary filling valve. 

The power-house. building will be steel 
construction, brick filled. The dynamo 
room floor and the switchboard floor, how- 
ever, will be reenforeed concrete. The 
dam extending from the power-house to 
the east bank will be of evelopean concrete 
work. There will be a water stop wall 


on the west side of the building to the . 
west bank eighty-five feet high from low- 


water mark in the tail-race to the west 
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bank. At the present time the power-house 
is well under way, the excavation having 
been completed and the concrete work be- 
ing well along. It is expected that this 
plant will be in operation on or about De- 
cember 1, 1907. D 

The current from this plant will fur- 
nish light, heat and power for the city of 
Spokane, the Inland Empire Company 
having a broad franchise in the city. It 
will also be used to develop the country 
through which the lines of the Inland Em- 
pire System operate, furnishing power as 
far south as Moscow and possibly farther. 
The Inland Empire Railway System owns 
other power sites which will be developed 
when the power from this development 
shall have been used. The work of con- 
struction is in direct charge of F. M. Syl- 
vester, local manager for Sanderson & 
Porter. 


Modern Switchboard Engineering. 


By C. W. Stone 


Materials of panels. 

General arrangement of apparatus. 

Any of the above subjects are of suffi- 
cient importance to be treated in a paper 
by itself, and therefore can only be treated 
in a very general way in the limited time 
at our disposal. 

INSTRUMENTS. 

Direct-Current Switchboards—For di- 
rect-current work the problem of what in- 
struments to use and what not to use is 
comparatively simple. 

For generators ammeters are always 
necessary, and voltmeters can either be 
furnished for the entire group of ma- 
chines, using plug switches to connect 
them to any machines or the bus-bars, or 
one can be furnished for each machine. 


Ammeters are usually furnished for 


each machine, and are used to indicate 
that the load is properly divided between 
them. It is not advisable to try and use 
only one ammeter and any form of switch- 
ing device, as such an arrangement is not 
only bad from the operators’ standpoint, 
but it always means a sacrifice of ac- 
curacy. 

It is desirable to locate the shunts used 
with the ammeters as near the instru- 
ments as possible; thus avoiding the use 
of long leads which have to be made of 
large size. l 

Balance indicators, which are simply 
galvanometers with scales marked “high” 
and “low” with a central zero, are some- 
times used to indicate whether the volt- 
age is too high or too low when machines 
are being paralleled. These instruments 


are small and inexpensive, and are a very 
useful addition to the switchboard. 
Recording wattmeters are desirable, but 
not necessary. If used, the best place is 
on the generator panels, as they are thus 
alwavs run with a better load-factor. An 
accurate record can also be kept of the 


- work done by each unit. 


Total output instruments are always 
bad practice, although often recom- 
mended. If any increase in the capacity 
of the plant is made, all total output in- 
strumenis must be changed and all the 
connections thereto. They must also 
operate under the most adverse conditions, 
as they are obliged to work under such a 
great range in load. 

For the feeder circuits the question of 
what instruments to use is always deter- 
mined by the existing conditions, but in 
general where any instruments are used, 
amineters will answer all requirements. 

Alternating-Current Instruments—The 
question of instruments for alternating- 
current work is much larger than that in 
direct-current work. 

In the first place, as all alternating-cur- 
rent generators are rated on their current 
output in amperes, it is necessary to use 
ammeters to indicate the current output. 
The question of the number to use is de- 
termined by whether the system is a bal- 
anced one or not. In general it can be as- 
sumed that where generators are sup- 
plying a load made up entirely of rotat- 
ing apparatus, such_as rotary converters 
or motor-generators, the,;load will be 
balanced sufficiently well so that one am- 
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meter will do. If the system is partly or 
entirely a lighting one, then three am- 
meters are needed for a three-phase gener- 
ator, and two for a two-phase generator. 

Unlike direct-current instruments, al- 
ternating-current ammeters do not indi- 
cate the division of load between machines 
at all, and it is therefore necessary to use 
some instrument which will. 

Indicating wattmeters are most com- 
monly used for this purpose and are prac- 
tically indispensable. 

Voltmeters can be used with each ma- 
chine, or one can serve for the entire 
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group, using plug switches to connect 
them to any machine. 

Another way would be to use two volt- 
meters, one connected permanently to the 
bus-bars, and the other used for the ma- 
chine. This is a very good arrangement, 
as it makes it possible to compare the 
readings of the two, thus serving as a 
check on their calibration. 

Field ammeters, while not absolutely 
necessary, are most valuable as a check 
in case of any trouble with the apparatus, 
and should generally be recommended. 

Power-factor indicators used with gen- 
erators serve no useful purpose, and may 
be very misleading. ‘They are so con- 
structed that any unbalancing of the cir- 
cuit would be indicated as a change in 
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power-factor, where no such change had 
taken place. 

Indicating wattmeters are so con- 
structed that if a power-factor indicator 
is wanted, a reversing switch in the poten- 
tial circuit of the indicating wattmeter 
can be used, and the wattless component 
can be read; thus serving all practical 
purposes of a power-factor indicator. 

There has been developed recently an 
instrument which is simply a polyphase 
indicating wattmeter; the scale being cali- 
brated with a central zero, and indicates 
the wattless component either lagging or 
leading. 

Frequency indicators are unnecessary, 
as after the plant is started and the 
governors of the prime movers once set 
the frequency is kept constant enough by 
them. If any are deemed advisable, one 
can be supplied connected to each set of 
bus-bars. 

Since the introduction of turbine- 
driven machines, frequency indicators, 
calibrated to indicate speed, have been 
used quite extensively. These imstru- 
ments are used in place of tachometers, 
and are mounted on the steam gauge 
board adjacent to the machine. On this 
same head board in large stations an in- 
dicating wattmeter is sometimes mounted, 
serving as a very useful guide to the steam 
engineer, 

Integrating wattmeters are optional, 
and tleir use is determined by the local 
conditions. If it is desired to keep a 
record of the output of the station, it 1s 
better to use them on the generators. 

Many different forms of synchronizers 
have been brought out. Synchronizing 
lamps were used for a long time, but are 
not as accurate as is desirable in large 
plants. If lamps are used, alone, it seems 
hetter to have them bright when ma- 
chines are in synchronism. If they are so 
connected that they are dark, it is possible 
that in case of a broken filament in a 
lamp, synchronism may be indicated when 
machines are not in phase, with more or 
less disastrous results. 

Dial synchronizers are now available 
which will indicate not only how far apart 
in phase machines ure, but will also indi- 
cate whether the incoming machine is 
running too fast or too slow. These in- 
struments should always be recommended. 

Automatic svnchronizers are desirable 
in theory, but I have always felt that as 
thev are more or less delicate in their con- 
struction, that it is unsafe to place entire 
reliance on them, as if there is any trouble, 
it may mean a complete shut-down and 
possible injury to the apparatus. ) 
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With any form of automatic device 
there is a tendency to rely on it more and 
more, particularly if it works well most 
of the time. This engenders carelessness 
on the part of the operators, and when the 
device does not operate correctly, serious 
trouble may result; particularly with the 
new high-speed apparatus. 

For synchronous apparatus ammeters 
should always be used, as they serve as the 
best means of keeping the current input 
at normal. 

Power-factor indicators are sometimes 
used for this purpose, but it is not safe 
to place entire dependence on them, as 
with any unbalancing of the circuits, 
wrong indications will result without the 
knowledge of the operators, and in the 
attempt to keep the power-factor at unity, 
the apparatus may be dangerously over- 
loaded in current. 

Lighting or power circuits can be taken 
care of by ammeters, unless feeder regu- 
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lators are used, when voltmeters must 
also be used connected on the feeder side 
of the regulators. The compensated type 
of instrument is preferable, as by its use, 
proper indication of the voltage of the 
feeder can be had without the necessity of 
any pressure wires. 

Curve drawing nepeamnenes of different 
kinds have been developed, and are a verv 
valuable asset where it is desired to keep 
a very accurate record of the output of 
any particular feeder or piece of appa- 
ratus. 

There is one point that should alwavs 
be remembered in connection with instru- 
ments, and that is that they should be so 
located that they are not subjected to the 
influence of any external magnetic fields. 
although the modern instruments made 
by the General Electric Company are 
shielded so as not tobe greatly affected by 
stray fields, 
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DIRECT-CURRENT SWITCHES AND CIRCUIT- 
BREAKERS. 


Lever switches for direct-current work 
are most commonly used for currents 
which are not of great magnitude, but 
are unwieldy and hard to operate when 
made of large capacity, such as 6,000 
amperes and above. Laminated brush 
toggle switches are better suited to this 
work. Their construction is somewhat 
like that of circuit-breakers of large ca- 
pacity. 

Direct-current circuit-breakers have 
been developed of many types, to suit 
many different conditions of service. 

Magnetic blow-out circuit-breakers are 
very commonly used, and I presume most 
of you are familiar with their construc- 
tion. 

Carbon-break circuit-breakers are best 
suited to large currents, and have been de- 
veloped in many forms. They usually 
consist of a large brush to carry the main 
current, and some auxiliary contacts to 
take the burning at the time of opening. 

Circuit-breakers should 
placed at the top of the board, so that 
they will be out of the way of the operator. 
Too often I have seen such breakers 
mounted low down on the panels; some- 
times at the bottom, and when their loca- 
tion was criticised, the statement would be 
made that they were perfectly safe, as 
they had opened repeatedly without dan- 
gerous arcs. But sometimes a bad short- 
circuit may take place and the arc on the 
circuit-breaker may be very severe and 
thus do considerable damage to the board 
and possibly to the operator. 

Enclosed fuses are often used, and 
while all mght in small plants with small 
generator capacity back of them, are a 
source of considerable danger when used 
in large plants. 

There are many other places where en- 
closed fuses could be safely used, such as 
at the end of long feeders at a consider- 
able distance away from the source of 
power, and small branch circuits, etc. 
Circuit-breakers, however, as developed at 
present are very slightly more expensive 
in first cost, and of course the renewal 
expense is much less. They occupy very 
little more space, and of course can be re- 
set much quicker than a new fuse can be 
put in place, and if properly located, 
cause no trouble when opened under 


short-circuits. 
OIL SWITCHES, 


Oil switches were designed to meet the 
demand which was created by the advent 
of the alternating-current system of high 
voltage. The first attempts were more or 


always be - 
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less crude, and the theory of their opera- 
tion was very imperfectly understood. 
Since their introduction, however, tre- 
mendous strides have been made, and 
the oil switches of to-day are a very neces- 
sary piece of apparatus, and have made 
possible the successful operation of long 
high-tension systems for the distribution 
of power. 

The first oil switches were nothing 
more nor less than a small knife-switch 
enclosed in a tank containing oil. How 
much oil to use, the distance beneath the 
oil that the contacts should be placed, the 
amount of air space, if any, to allow above 
the oil, have all been figured out by a long 
system of careful tests, so that the best 
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single, double, triple and four-pole, single 
and double throw, in different capacities. 

The operating mechanism and the con- 
tacts and the contact rods, etc., are all 
carried on a top casting. Through this 
casting the contact rods are carried 
through porcelain insulators. These con- 
tacts are enclosed in an outside tank 
which is filled with oil; barriers being 
placed between the different poles. Con- 
tact yokes are carried on the end of 
wooden rods, which are attached to the 
operating mechanism. The movement of 
the handle raises or lowers these contact 


pieces, bringing them, when raised, into | 


contact with the contact blocks, and when 
lowered are separated therefrom. 
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proportions for the switch and the best 
form of contacts, etc., are now pretty well 
settled. 

It is not safe to depend on any type 
of oil switch, the design of which seems 
theoretically correct, unless it has been 
subjected to very exhaustive tests re- 
peated many times. 

-A switch which is designed to occupy 
small space, and to be comparatively 
cheap, can not safely be used in stations 
of large capacity and at high voltages. 

I will not take up your time by enter- 
ing into a description of all the forms of 
oil switches which are now used, but will 
simply try and describe two types. 

The K-3 switch which is manufactured 
by the General Electric Company is made 


Most of the oil switches, with the ex- 
ception of those of very large capacity, 
are modifications of this design, and the 
general theory of their construction and 
operation is exactly the same. As ex- 
plained above, the proportion of the parts, 
the amount of oil to use, etc., have been 
determined by a long series of experi- 
ments carried to the point of break-down 
of the switch. These tests are made by 
using large capacity alternating-current 
generators, and short-circuiting them, and 
opening this short-circuit instantaneously 
by means of the oil switch. At the time 
of opening, oscillograph records are taken 
to show the amount of current and the po- 
tential of the circuit when opened. No 
tests which are made_using small (capacity 
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generators with transformers in circuit 
can be relied on. Nor is it possible to fix 
the limit of the switch by a single test, 
as I have seen repeated short-circuits 
opened successfully by means of a switch, 
and then one other test under exactly 
similar conditions destroving the switch. 
Indications tend to show that the oil 
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plete inside of one oil vessel; the centre 
contact rod having two contacts at its 
lower extremity, and the two outside rods 
having a single contact. The contact yoke 
pieces make contact across one of the 
middle contacts, and one of the outer con- 
tacts, according to which handle of the 
switch is operated. The two handles are 
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switch when opening opens on the low 
point of the wave, or practically zero cur- 
rent, and for this reason has a tremendous 
advantage over any switch opening in the 
air. 

The opening of an arc in the air of an 
alternating-current system is apt to cause 
dangerous rises in voltage, by causing 
surging of the system. The oil switch, 
however, opening on the low point of the 
wave, as a rule can be depended upon to 
cause no such disturbance. 

The K-3 double-throw switch is made 


. by having practically two switches com- 


interlocked, so that it is impossible to 
operate both of them at once. 

When large systems employing a large 
number of machines of great capacity 
were first being discussed, it was felt that 
switches of the character just described 
would not be safe to open the circuit in 
cases of overloads and short-circuits. A 
switch of totally different design was 
therefore developed. This switch was 
operated by means of compressed air. 
Each pole of the switch was made up of 
two cylindrical oil vessels, in the bottom 
of which was placed a contact. These 
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oil vessels were carried on large insulators 
placed in the base of a switch compart- 
ment. The two elements of each phase 
were separated from the other phases by 
means of brick or soapstone barriers. 
Passing through the top of the two oil 
vessels of each phase were two contact 
rods which were carried on a yoke. This 
yoke was fastened to the operating 
mechanism by means of a long wooden 
rod. The connections to and from this 
switch are made to studs passing through 
the insulators which support the oil ves- 
sels. You will thus see that the operation 
of this switch is exactly opposite to that 
which was used with the K type of switch, 
as in this case the contact rods are pulled ° 
up from the contacts, while in the K type 
of switch the contact rods are dropped 
away from the contacts. 

Since the development of this switch, 
the operating mechanism has been 
changed a number of times, and the latest 
development is a motor mechanism, with 
which you are probably all more or less 
acquainted. 

The contact arrangement is essentially 
the same, although many improvements 
have been made in the small details. One 
of the latest and best improvements is in 
making the oil vessels of pressed steel. 
The original vessel was made of a seam- 
less brass pipe. In the bottom of this 
pipe a bottom carrving the contact was 
soldered, and the top was threaded to re- 
ceive the cap. The new type of vessel is 
made of steel; the top being put on in 
the same way as on the brass pipe. 

The motor mechanism has very many 
advantages. It of course is simpler than 
the compressed-air switches, in that it is 
not necessary to use any air-compressors, 
and there is not the trouble due to stick- 
ing valves and similar troubles. It is 
much better than any solenoid arrange- 
ment, as a motor can be worked through 
a much greater range of voltage, and the 
currents necessary to be carried on the 
controlling circuits are very much less 
than they would be if a solenoid were 
used. The tripping of the switch is en- 
tirely independent of the motor, as the ac- 
tion of the switch is such that the motor 
carries the crank of the mechanism slight- 
ly past centre, where it is held in position 
bv a small toggle. This toggle is opened 
by means of a small electric magnet. 
There is a still further advantage in that 
the operation of the switch is much 
quicker. 

There is one very distinct advantage — 
in using a switch of this kind for stations 
of large capacity, and that is on account 
of the design) of\ the oib vessels, ete., it is 
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possible to use the minimum amount of 
oil, and it is also possible to use what 
we call bafflers, which are placed inside 
the oil tank around the contact rod. 
These bafflers consist of small plates of 
pressed board with different size aper- 
tures, according to the capacity of the 
switch. Their action is as follows: on 
the opening of a contact under oil, a great 
pressure is generated, which tends to 
throw the entire body of oil above the con- 
tacts in an upward direction. If the ves- 
sel were oil tight and no air chamber ex- 
isted above, it would be practically impos- 
sible to build a tank which would not 
burst at such a time. The top of the oil 
vessel is, therefore, made more or less 
open, and a considerable space is allowed 
above the level of the oil inside the oil 
vessel, which acts as an air cushion. The 
bafflers tend to break up the oil, so that it 
is not thrown up as a solid mass. Re- 
peated experiments with accurate measur- 
ing instruments have indicated the proper 
size of aperture in these bafflers. 

Oil switches such as just described are 
in use by all the large operating com- 
panies all over the world, and are made in 
all capacities, and are in successful use 
on voltages up to and including 60,000 
volts. | 

The 60,000-volt switch is made on the 
same general lines as the lower voltage 
switches, the method of making the oil 
pots and their mounting and the space oc- 
cupied being the only difference. The oil 
pots in these switches, instead of being of 
metal, are made of wooden staves, some- 
thing like a barrel, and are held together 
by wrappings of cord. These pots are 
mounted on insulating standards. 

With large switches of this type it is ad- 
visable to use knife-disconnecting switches 
in series; thus making it possible to isolate 
the switch for inspection and repair. 

The smaller type, or K type of oil 
switch as we call it, is operated in a num- 
her of different ways. Unlike the large 
H switch, the moving member is smai] 
and light, and only has to move through 
a very small distance, and therefore can 
be successfully handled by means of a 
solenoid. The solenoid mechanisms have 
therefore been developed for all. 

MATERIALS OF PANELS. 

A number of different materials have 
been used for panels carrying the instru- 
ments and switches; the principal ones 
of which are slate and marble. Slate has 
been finished in a number of different 
wavs; in some cases black enameled; in 
other cases it has been marbleized; in 
other cases it has been finished with a dull 
black paint, but the best finish seems to 
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be to take a fine quality of black slate, 
and finish it with a smooth dull finish 
and then oil it. This makes practically 
an indestructible finish, and in case of 
scratches simply rubbing over the finish 
with a little oily waste will remove it. 
Different kinds of marble have been 
used, such as pink Tennessee, white Ital- 
ian marble, white Vermont marble and 
blue Vermont marble. Pink Tennessee 
marble is difficult to get in large quan- 
tities, and varies so in color that it is 
very difficult to match the different panels. 
“White marble, either of the Italian or 
Vermont quality, is very easily discolored, 
particularly by oil. Blue Vermont marble, 
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stains are comparatively new to remove 
them by several different methods. One 
method is to use a blow torch, but this 
is a very careful operation, as unless care- 
fully used the marble is very liable to 
crack. Another method is to cover over 
the portion of the marble which is stained 
with a preparation of plaster of paris, al- 
lowing this plaster of paris to harden. It 
will then absorb during this process mosi 
of the oil. This process can be repeated 
several times if necessary. Another method 
is to saturate the panels with oil in the 
first place, thus they will not show any 
stains. This method, however, is thought 
objectionable by some people, on account 
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however, being of a slightly darker color, 
does not show stains as quickly as white 
marble, and can be obtained in large quan- 
tities. This marble, while it varies great- 
ly in its general markings and in its gen- 
eral color, can be very readily matched, s9 
that when a complete switchboard is or- 
dered it is possible to look over the stock 
and pick out panels which will match suf- 
ficiently close to give a good general ap- 
pearance. ; 

Marble is not as necessary for high- 
tension switchboards as formerly, as with 
the oil switches no dependence is placed 
on the marble for insulation. 

The question is often raised as to how 
to remove oil stains from marble. There 
is no good way that I have ever heard of 
for removing oil stains which are of long 
standing. However, it is possible if the 


of the rather dirty gray appearance of the 
marble. 
RELAYS, ETC. 

In direct-current practice the only re- 
lays which are used to any great extent 
are straight overload relays, which are 
usually made a part of the direct-current 
circuit-breakers. . For special work, such 
as storage battery work, an underload re- 
lay is often required; this relay simply 
opening the circuit when the current has 
dropped below a certain value. 

Reverse-current relays for direct-current 
work are considered necessary when stor- 
age batteries are used in connection with 
motor-generator sets and rotary-converter 
sets, in order that in case of trouble on 
the high-tension side of the svstem the 
storage batteries will not feed back through 
the rotary-converters or motor-generatoy 
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sets. These relays are very simple in con- 
struction, consisting simply of a horse- 
shoe frame of iron which is placed around 
the stud of the circuit-breakers. The ends 
of this horse-shoe frame are equipped witn 
pole-pieces, between which is placed a 
shuttle armature with a single winding. 
This winding is connected across the bus- 
bars. Thus with any current flowing 
through the stud of the circuit-breaker, 
the armature tends to rotate in a certain 
direction. A stop, however, is provided 
to prevent movement bevond a certain 
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a set of contacts, so arranged that the 
movement of the plunger in the solenoid 
will either close or open the contacts. 
Where it is possible to obtain direct cur- 
rent for the tripping of the different cir- 
cuit-breakers, the tvpe of relay usually 
used is the one which has the contacts 
normally opened. In substation practice 
it is frequently impossible to obtain any 
constant source of power to do the actual 
work of tripping the devices. In cases 
of this kind contacts on the relay are 
usually reversed, and current from the 
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point. If the current reverses naturally 
the armature of this relay would tend to 
revolve in the opposite direction. Con- 
tacts are provided so that in case move- 
ment in this direction takes place, con- 
tacts will be closed, and will close a cir- 
cuit through a shunt trip coil provided 
on the circuit-breaker, or in some cases 
will short circuit a no-voltage coil which 
is placed on the circuit-breaker. 

For alternating-current work a number 
of different types of relays are in use; the 
overload relay which has been generally 
used consisting of a simple solenoid and 


current transformers is used for tripping 
the circuit-breakers. Under normal opera- 
tion the trip coil will be short circuited 
by contacts, but in case of overload the 


„contacts would open; thus sending the 


alternating current through the trip coil 
of the circuit-breaker. 

These relays are made both for instan- 
taneous operation and with time-limit ar- 
rangements. The best type of time-limit 
arrangement to use in most cases is one 
which has been developed in the last few 
years, which consists of a simple bellows 
placed above the contacts and fastened to 
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the plunger. This bellows is provided with 
a small valve at the top, the opening of 
which can be adjusted so that the relay 
can be set for any desired time. With 
a relay of this type the time element is 
dependent upon the amount of current 
flowing through the solenoid, and is prac- 
tically directly proportionate to this cur- 
rent. Thus if set for a certain time with 
a certain current, if the current is double. 
the relay will open in practically half 
the time, and in cases of short circuit it 
becomes practically instantaneous. 

Another tvpe of time-limit relay is the 
definite type which is made in two ways. 
One is the bellows type, which is very 
similar to the inverse time-element type; 
the only difference being that the plunger 
is not rigidly connected to the bellows, and 
has a spring interposed in such a manner 
as to make the pressure on the bellows 
constant whenever the relay operates. The 
other form is a clock-work mechanism, 
which consists simply of an ordinary clock 
mechanism which revolves a fan, the 
blades of which can be adjusted so as 
to obtain a predetermined time of opera- 
tion. This clock mechanism is released 
by a simple electromagnet connected to 
the series transformers in the circuit. 

There have been no reverse-current re- 
lays developed for use on alternating cur- 
rents which can be depended upon at all 
times. Many different types have been 
brought out, which under certain circum- 
stances operate very satisfactorily, and 
before anv are recommended, the operat- 
ing conditions should be very carefully 
studied, and the type to use determined 
after this investigation. 

GENERAL ARRANGEMENT OF APPARATUS. 

The general arrangement of switch- 
boards and switchboard apparatus is of 
necessity more or less determined by the 
local conditions. ` 

The general dimensions of panels have 
been more or less standard for a number 
of years: The height being ninety inches 
and the panel being divided into two sec- 
tions, the lower: section of the General 
Electric Company panels being twenty- 
eight inches and the Westinghouse Com- 
pany being twenty-five inches. 

All switchboards are laid out with the 
idea of using standard height panels, and 
by making many different arrangements of 
instruments and switches, it made it pos- 
sible to determine on the best locations of 
the different devices on the panel. By so 
doing, any standard panel for any ma- 
chine or feeder can be added to the switch- 
board, and one can be sure that all the 
devices will line “up. All instruments 
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should be so placed as to be easily reached 
by the attendant, and also high enough 
on the panel so that they will not be read- 
ily injured. 

All operating devices should be mounted 
beneath the instruments, except the direct- 
current circuit-breakers, which as stated 
above should be at the top of the panel 
and should be so constructed that they 
can be readily operated when in this posi- 
tion. 

The location of the bus-bars and con- 
nections can not always be the same, but 
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and the capacity of stations increase, ex- 
traordinary precautions must be taken io 
prevent any trouble, and to confine any 
trouble. Switches should be mounted in 
brick compartments, and at 10,000 volts 
or above, the switches should be made up 
of single-pole elements, and each pole kept 
in a separate compartment. The bus-bars 
should also be placed in brick or concrete 
compartments, keeping each phase separate 
from the others. 

Some engineers seem to prefer the end 
of the station for the switchboard, but 
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on direct-current switchboards it is much 
better to place them in back and at the 
top of the panels. Sometimes this will 
mean some extra copper, but on the other 
hand the back of the board is very much 
more accessible, and the chances of short 
circuits on the buses are much less. Great 
attention should be paid to making the 
back of the panels as simple and as open 
as possible. 

High-tension alternating-current switch- 
boards for medium voltages and for 
medium capacity stations should have the 
buses mounted at the top and in back of 
the board, or in some cases beneath the 
floor, and the oil switches mounted direct- 
ly on the panel or preferably on a pipe 
framework at a considerable distance back 
of the panels. As the potential increases 


_ this is about the worst place that can be 


chosen. One can never tell to what size 
the station may grow, and consequently 
may find that later it will be necessary to 
move the entire switchboard to some other 
place, which is not only expensive, but it 
is also difficult when the board must he 
alive at all times. | 

I think that in the majority of cases 
it will be found that all things considered, 
it will be best to locate the board along 
the wall opposite the boiler room, avoiding 
galleries as much as possible. Many gal- 
leries always mean long and expensive 
runs of cable and controlling circuits, and 
in consequence increases the chances of 
trouble. If the feeders go out below the 
switches can be placed on the main floor 
and the bus-bars and compartments placed 
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in the basement. If it is not possible to 
get the buses in the basement it is possible 
to build one gallery for the switches, and 
place the buses on the main floor. A num- 
ber of stations have been built. recently 
with all the switching devices in a separate 
house. This has numerous advantages. 
The switchboard men are not disturbed by 
any unusual sounds, and in case of trouble 
in the engine room such as a broken steam 
main, would not cause them to become 
confused, and make wrong moves. All the 
necessary orders can be transmitted, either 
by signal devices or by telephone. A sep- 
arate switch house of course is not de- 
sirable, except in very large stations. 

No matter what arrangement is decided 
upon you should always keep in mind that 
simplicity means that troubles become less. 
Do not provide some automatic protec- 
tion if it is possible by changing your 
arrangement to dispense with it. Flexi- 
bility is a good thing to have, but the 
more flexible you make your switchboard 
the more complex it becomes, and then 
automatic devices become necessary. And 
after they are put in it is found that to 
assure their accurate operation others 
must be put in. 

— e0 


Apparatus for Wireless Con- 
trol of Mechanisms. 

In a note presented before the French 
Academy of Sciences some details of a 
receiving device for controlling, by means 
of electrical waves, mechanisms at a dis- 
tance are given. This consists of a hollow 
wheel divided into four or more segments, 
as may be desired. Three or more of 
these segments, as the case may be, carry 
a small glass tube bent in such a way as 
to retard the motion of a globule of mer- 
cury contained within it. At the outer 
cnd of this tube are two contacts connect- 
ed to corresponding slip rings on the axle 
of the wheel. The method of control con- 
sists in sending out trains of clectric 
waves. ach train moves forward the 
controlling wheel through one segment. 
As each segment comes into the lower 
position the globule of mercury begins to 
move slowly down the tube toward the 
two contacts. If the wheel remains in 
that position long enough, contact will be 
made, and thus a local circuit on the con- 
trolled mechanism closed. If, however, 
the wheel moves forward another segment 
the movement of the mercury globule will 
cease, due to its changed position; and the 
same action will begin in the following 
segment. Thus, by sending out one, two, 
three or more impulses, a corresponding 
segment can be brought into that position 
in which the local circuit will be closed. 
No other circuits are closed, because the 
wheel is moved forward before the mer- 
cury can reach the contacts.—Translated 
and abstracted from L’Industrie Elec- 
trique (Paris), February(10. 
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Electrical Notes from Europe. 


CENTRAL STATION of consid- 

A erable size is to be erected in order 
to give an additional supply of 
current for the city of Rome, and it will 
rank among the large central plants of 
Italy. Seeing that the hydraulic power 
of the falls at Tivoli is already used, the 
present plant will be run by steam, and 
will have a large boiler house and dynamo 
room laid out on modern principles. The 
total cost of installing the present station 
is estimated at nearly one million dollars, 
this for a capacity which will be near 3,000 
kilowatts. Later on the plant will no 
doubt be increased in capacity and will 
be able to give 10,000 kilowatts. In this 
case the total cost will be about $3,000,000. 


Electrolytic preparation of zine plates 
for storage batteries is the subject of a 
recent German patent. The process re- 
lates to porous zinc plates which are used 
in batteries with a constant alkaline bath. 
The inventors recognize that zine plates 
which are obtained by the reduction of a 
paste of zinc oxide or carbonate are not 
of great value in practice, seeing that the 
greater part of the mass falls off at the 
lime of the reduction,and besides the meth- 
od of preparing the plates is somewhat 
complicated. In the new process these dis- 
advantages are overcome by using a liquid 
consisting of zine dissolved in hydrofluoric 
acid. From this liquid the zine is depos- 
ited upon suitable supports having the 
shape of the battery plate. In this case 
the zine is deposited in a porous state, 
but is relatively solid and not spongy and 
adheres well to the support. The activity 
of the zinc thus prepared is considerable, 
and it oxidizes quite readily in the air. 
For making the battery cell they use nega- 
tive electrodes made of the zine plates in 
connection with positive electrodes of cop- 
per or nickel. ‘The electrolyte, carbonate 


of ammonia, for instance, does not attack 


either of the plates. 


One of the new metallic filament lamps 
which has been brought out in Germany 
recently is the Osram lamp, and it is man- 
ufactured by the Gasgluhlicht Company 
of Berlin. This company is satisfied at 
present with the performance of the lamp 
and intends to place it upon the market 
in large quantities. It is designed to run 
upon 110 volts and equally well with di- 
rect or alternating current. A number 
of these lamps were given a test at the 
Reichsanstalt not long ago, and showed 
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very favorable results. The mean con- 
sumption is near one watt per candle- 
power, and the lamp holds up well for a 
thousand hours, without much decrease in 
the efficiency. A sample figure taken from 
the tests at zero and at 1,000 hours is as 
follows: At the start, 117 volts, 0.272 
amperes, 28.5 mean horizontal candle- 
power and 1.11 watts per candle. After 


1,000 hours, we find 117 volts, 0.269 am- 
peres, 26.6 candle-power and 1.18 watts 


per candle. 


At the last Paris Automobile Show 
there were several electric automobiles 
which presented considerable interest. 


Among these is the “Electromotion” car, 


which is brought out by a Paris firm. 
What characterizes it is that the motor is 
built into the rear wheel and forms, in 
fact, the hub, somewhat resembling the 
German Lohner-Porsche system which was 
described some time ago. In the “Elec- 
tromotion” system the field is fixed upon 
the end of the axle and the armature 
placed around it, in ring form. From 
the armature casting there are ten radial 
spokes which hold the wheel rim. The 
interior field of the motor consists of ten 
poles fixed upon an internal ring and the 
latter fits upon the end of the axle. A 


-cast-steel ring contains the external arma- 


ture, and this part is enclosed by an alumi- 
num cover. It is to be noted that the 
collector lies near the armature windings 
and is in consequence of drum form and 
has a large diameter. The brushes are 
placed next the centre of the motor and 
hear upon the inner periphery of the com- 
mutator. About eighty volts, from the 
storage battery of the car, is used to run 
the motors, and the speed of the latter is 
near 130 revolutions per minute. The two 
motors of the car are permanently con- 
nected in series and the field windings are 
made in sections, with the ends brought 
to the controller so as to provide for the 
different speeds. As to the controller, it 
is reduced to a very small fixed drum 
about six inches in diameter, with pairs 
of brushes turning about it, and contained 
in an aluminum case. 


F. Braun, the German inventor, has 
secured a patent in that country for a 
wave-detector on a new principle. Cer- 
tain bodies do not follow the usual law of 
resistance, such as metallic sulphides, 
pyrolusite, and others. The inventor finds 
that the mineral psilomelan, a manganese 


ore, has the greatest effect of this kind, 
and it also shows a conductivity for the 
current in only one direction. Used as a 
detector for electric waves, it did not seem 
as sensitive as the electrolytic detector at 
first, but was afterwards improved so as 
to be nearly equal to it. The detector 
which he uses is of very simple construc- 
tion. It consists of a piece of the mineral 
fixed in a cylinder of cast tin and the lat- 
ter is placed at the end of a brass tube. 
Screwed into the tube is an ebonite stop- 
per which carries an iron screw. By 
screwing down the latter from the outside 
contact 1s made between its inner end and 
the surface of the mineral, upon a sur- 
face of about one square millimetre. In 


this case 0.5 to 1.0 volt is used in the 
local circuit with the relay or telephone. 
As the resistance of the detector is very 
high, it might cause a damping of the 
oscillations in the receiver or in a reso- 
nance circuit, therefore as in the case 
of the electrolytic detector it is placed in 
a resonance circuit having a portion of its 
self-induction placed in parallel with the 
detector. Even though the damping is 
increased by the addition of a high ohmic 
resistance here, the general result is very 
good. 


The Pirelli firm of Italy is manufactur- 
ing a cable which is to be used for 100,000- 
volt circuits. It is constructed in the fol- 
lowing wav: The core of the cable is cov- 
ered with a lead sheathing, then comes a 
layer of rubber about 2.5 millimetres thick 
and two other layers of rubber 2.3 and 4.5 
millimetres thick respectively. The laiter 
is covered with a layer of impregnated 
paper of 5.2 millimetres thickness. Lastly 
comes a laver of hemp and a lead sheath- 
ing, which completes the electrical and 
mechanical covering. The thickness of all 
the insulating lavers is fifteen millimetres 
and the outer diameter of the cable is 
sixty millimetres. 


At the Krupp works in Germany is 
being built an electric furnace of the Gin 
type. It works on the induction princi- 
ple and has a rectangular form, with 
canals placed parallel to each other and 
inclined. The canals are connected by 
conduits of semicircular section known as 
heating conduits, which put the end of 
one canal in connection with the begin- 
ning of the next. A copper bar winding 
around the whole is used as the primary, 
while the fused metal forms the secondary. 
The primary copper is cooled by an air 
fan. The furnace is designed so as to 
give the best fusion and circulation in 
the melted metal. C. L. DURAND. 

Paris; February 23; 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC. LITERATURE 


Method of Determining the Efficiency 
of Continuous-Current Dynamos. 

A method is described here by P. Sou- 
lairol for determining the efficiency of 
dynamos and motors under conditions of 
actual test, but which does not involve 
the measuring of any mechanical quanti- 
ties. The method consists in operating 
the machine first as a generator and then 
as a motor under conditions as nearly the 
same as possible—that is to say, if it be a 
generator, the speed and the current in 
the armature are noted, and then the 
dynamo is run as a motor at that speed 
and voltage with the same current in the 
armature. Under these conditions the 
iron and friction losses, the copper losses, 
and the armature reactions and the coun- 
ter-electromotive-force will be the same. 
Equations may then be constructed in- 
volving these relations, which will enable 
the internal losses of the machine to be 
determined. Knowing this, the efficiency 
is, of course, easily computed. The meth- 
od of procedure should be varied some- 
what, according to the character of the 
service which the machine is to give. For 
example, if it is a separately excited gen- 
erator or motor, the exciting current will, 
of course, be constant. If it is a con- 
stant-potential generator, the terminal 
voltage must be maintained constant; 
while if it is a motor, the voltage of the 
supply will be fixed. These varying con- 
ditions change slightly the intermediate 
equations, but the final equation for the 
efficiency in each case is the same. The 
method may be applied to determine the 
efficiency under any and all conditions.— 
Translated and abstracted from D’ Éclair- 
age Electrique (Paris), February 9. 

< 


The Regulation of Power-Factor. 

The question of compensating for the 
low power-factor of a supply system, 
brought about by the use of large numbers 
of induction motors, has come up before 
the Sheffield (England) Corporation elec- 
tric supply department. The power-factor 
at the present time is about sixty-five per 
cent. The engineer for the company has 
issued specifications which contemplate 
raising the power-factor to about ninety 
per cent by means of over-excited syn- 
chronous machines. The conditions call 
for separate sets of apparatus, one to be 


installed in a substation at the principal 
centre of distribution for power, and an- 
other in the generating station on Sheaf 
street. ‘The first-named set of machines 
will have to compensate for the drop in 
the feeders so far as it is due to lighting 
currents. ‘The second set is required to 
improve the power-factor, and thus assist 
in regulating the generators and increas- 
ing their available output. The method 
of compensating suggested is the use of 


so-called rotary condensers. Each set is - 


to have an output of 600 kilovolt-amperes, 
and must be able to increase the power- 
factor, as mentioned above. Although 
the specifications do not give the load on 
the system, the contractor is required to 
state with what load on the generators the 
machines offered may be used successfully. 
The real problem apparently is to design 
a machine which will give the maximum 
leading current for its size and internal 
losses. This calls for a high armature re- 
action, low internal resistance and large 
exciting current.—A bstracted from Elec- 
trical Engineering (London), Febru- 


ary 14. ‘s 


A New Method of Telegraphing 
Pictures. 

Recent modifications of his method of 
telegraphing pictures, described several 
years ago, are given here by A. Korn. 
The original system had two defects: the 
intensity of the beam of light at the re- 
ceiving end was too low, so that the time 
required for sending the picture was 
long; and, secondly, the selenium cell was 
sluggish. This also retarded the speed of 
transmission. The new system has re- 
sulted from efforts to eliminate these ob- 
jections. The sending apparatus is prac- 
tically the same as that formerly em- 
ployed, the picture to be sent consisting 
of a transparent negative which is 
wrapped around a cylinder of glass. This 
cylinder is, however, placed vertically in- 
stead of horizontally. The beam of light, 
after passing through the negative, is. re- 


flected, by means of a prism, upon the | 


selenium cell. The motion of the nega- 
tive past the beam of light, which comes 
from a Nernst filament, is about one milli- 
metre for each revolution. The current 
is drawn from a storage battery. The 
modifications of fhis system have been 


made at the receiving station. The line 
current passes through two fine copper 
wires stretched between the poles of a 
permanent magnet. Across these two 
wires is placed a small, thin aluminum 
sheet, which acts as the shutter to an 
opening in a suitable diaphragm. Upon 
this little shutter is concentrated the light 
from a Nernst filament. As the line cur- 
rent is varied by the variation in resist- 
ance of the transmitting selenium cell, 
this little shutter moves aside more or 
less, and thus allows more or less light to 
pass through the opening in the dia- 
phragm, whence it is concentrated, by 
means of a lens, and thrown into the re- 
ceiving box, falling upon the sensitive 
surface. In this way a sufficient intensity 
of the beam of light is obtained. To com- 
pensate for the sluggishness of the selen- 
ium cell, a second selenium cell is placed 
in a shunted circuit to the receiving de- 
vice. There is also in this circuit a sec- 
ond receiver similar to that which regu- 
lates the amount of light thrown upon 
the sensitive surface, but this receiver 
varies the amount of light which falls 
upon the local selenium cell. There is in 
this shunt circuit a second storage bat- 
tery. The variations in this local circuit 
therefore correspond to the variations in 
the line current, and in this way the lag- 
ging of the first cell 1s compensated for. 
Synchronism is obtained by means of a 
contact upon the receiving cylinder of the 
transmitting station, which sends an im- 
pulse through the line and thus releases 
a catch on the revolving receiving drum. 
—Translated and abstracted from Physi- 
halische Zeitschrift (Leipsic), Febru- 


ary 15. 
< 


Measurement of the Hysteretic Loss 
at Slow Cycles. 

A method of determining the hysteresis 
loss at slow evcles, which may be carried 
out by a single observer, is described here 
by Dr. Gisbert Kapp. It consists in pass- 
ing through the transformer winding, or 
preferably through two windings con- 
nected in series, so that their magnetic 
effects will additive, a current supplied 
at a constant potential from a storage bat- 
tery. This current is reversed suddenly, 
and by means of a stop watch readings are 
taken of jthe;;current values )for different 
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time intervals. ‘To obtain these readings 
accurately the process must be repeated 
successively, as the current changes rap- 
idly at first; but as it gradually builds 
up the magnetization it changes more 
slowly and readings can be taken at suc- 
cessive intervals. In this way a curve is 
obtained, and the area included between 
this and the time axis represents the losses 
in the transformer and the energy stored 
up in the magnetic field. This must be 
corrected for the copper loss, which is 
easily done graphically. The new curve 
crosses the other at that point at which 
the latter crosses the time axis. The area 
included between these two lines is then 
measured by means of a planimeter, that 
part of the line lying between zero time 
and the point at which the two curves 
cross being counted negative. The result- 
ing area, multiplied by the applied volt- 
age, is equal to the watt-seconds used up 
in iron losses during one-half cycle. By 
varying the applied voltage the exciting 
current may be varied and the hysteresis 
loss at different maximum inductions be 
obtained.—Abstracted from the Electrical 
Engineer (London), February 15. 

The Continuous Production of High- 

Frequency Oscillations. 

A résumé is given here by R. A. Fessen- 
den of his many efforts to obtain continu- 
ous high-frequency electrical oscillations 
for use in wireless telegraphy. ‘The au- 
thor apparently has tried many methods, 
including those of Thomson, Cooper Hew- 
itt, Duddell and others, but found that 
none of these gave sufficient uniformity 
of frequency to be of practical value. The 
method suggested recently by S. G. Brown, 
in which a metal disc is revolved while 
in contact with the conducting brush, is 
simple and has been used by the author in 
modified form. Instead of allowing the 
brush to press upon the revolving disc, a 
gap of about one-thousandth of an inch 
is maintained between the brush and the 
aluminum disc. This gives a steadier fre- 
quency. Good results were obtained by 
making the disc rotate synchronously with 
the frequency. A spark-gap in compressed 
air has been experimented with consider- 
ably. It was found that in the first 
method, in which the bottom of the con- 
taining vessel formed one electrode, that 
the results were decidedly better than 
when independent electrodes were intro- 
duced. The advantage was that in the 
former case the cooling action upon the 
electrodes was much superior. The sides 
of the vessel were then made of exceed- 
ingly thin metal, only a few thousandths 
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of an inch thick, which was just sufficient 
to withstand the pressure of the gas with- 
in when, at the same time, streams of 
water were directed against the outer sur- 
face of these thin sheets. By this means 
the electrodes are kept cool, there is no 
volatilization of the metal, and the dis- 
charge is carried entirely by the gas. It 
was found necessary to vary the metal for 
the electrodes with the gas employed. 
Aluminum is better when using hydrogen, 
while silver and copper are more suitable 
when the gas is oxygen or nitrogen. In 
order to make the frequency absolutely 
constant, an oscillatory circuit having a 
definite natural or artificial period is ar- 
ranged operatively to the sending conduc- 
tor, in such a way as to govern the fre- 
quency of the discharge. In one arrange- 
ment there are three spark-gaps, and the 
oscillatory circuit is connected to the 
acrial and across the middle spark-gap, 
and is adjusted so that it governs the time 
of breaking down the gap. The method 
finally adopted thus consists of an arc 
between paper-thin, water-cooled elec- 
trodes in compressed nitrogen, in conjunc- 
tion with a governing circuit of solid elec- 
trodes of special alloys or of special gases. 
The antenna itself may be used as the 
capacity without any local tuned oscil- 
latory circuit excepting the governing cir- 


euit.—Abstracted from the Electrician — 


(London), February 15. 
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The Standard Specification for 
Carbon Glow Lamps. 

The recently proposed standards for 
carbon incandescent lamps, as defined in 
a paper presented before the Institution 
of Electrical Engineers, of Great Britain, 
are criticized here by L. W. Wild. Ob- 
jection is made to the proposed method of 
testing the insulation of the bases. The 
time during which the difference of po- 
tential is applied should be given, since 
the resistance is found to change rapidly, 
due to the leakage of current. Although 
a test for vacuum is called for, no details 
are given in the specifications, the method 
apparently being left to the manufacturer. 
This being the case, it would be better to 
omit this test. The rating of the lamps 
is to be determined by testing five per 
cent of them, and ninety per cent of the 
tested lamps are required to fall within 
certain limits, which are held to be rea- 
sonable; but it is thought that if the man- 
ufacturers adhere to this a large part of 
their output will be useless. A life test 
is called for of never less than five lamps, 
to be run on a pressure varying not more 
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than one-half per cent. ‘The lamps are 
to be started at a standard energy con- 
sumption. This method is reasonable in 
one way, but the results are unsatisfac- 
tory, because the candle-power is allowed 
to fall to eighty per cent of the standard 
value, so that a lamp starting at a candle- 
power a little above the standard will be 
allowed to run a considerably longer time 
than one starting at or just below the 
standard. The first, of course, will be 
given an unjust rating. The specifica- 
tions also rate the lamps by their mean 
horizontal candle-power, rather than their 
mean spherical, or true, candle-power. On 
account of this the consumption of the 
lamps will be assumed different from what 
it should, so that the filaments will not be 
subjected to the same conditions during 
the life test. These two sources of error 
may result in giving one lamp a life three 
times that of another when it does not 
deserve it. The best method of making 
the life test is thought to be running for 
000 hours, making tests for mean spher- 
ical candle-power at the start and at the 
end of every 100 hours. These results 
are to be averaged and the average is not 
to be less than a certain limit. It is a 
question whether the lamps should be 
started at their standard energy consump- 
tion, as called for, or at their marked volt- 
age. The former is the better plan, if it 
is the object to determine the quality of 
the filament only, but the latter is the 
better when lamps are being compared. 
To determine the mean spherical efficiency 
there are several methods. The one prob- 
ably most used is to determine the mean 
horizontal candle-power, and by means of 
a spherical reduction factor to compute 
the mean spherical candle-power. The 
author prefers measuring the maximum 
horizontal candle-power, which is ob- 
tained by two measurements taken on op- 
posite sides of the lamp, and multiplying 
this by a reduction factor which is practi- 
cally independent of the shape of the fila- 
ment, and varies only between 0.805 and 
0.825.—Abstracted from the Electrical 
Review (London), February 15. 
—— $ 

Secretary Taft will, it is said, appoint 
a cominittee, consisting of Charles F. Mc- 
Kim, the architect; Frederick L. Olm- 
stead, Jr., of Boston, landscape gardener, 
and Frank D. Millett, the artist, to go to 
Niagara and gather material for a report 
looking toward harmonizing the commer- 
cial buildings there, particularly the 
power plants) \with_ the natural! scenery. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Hard-Hitting Follow-Up 
Letter. : 


Perhaps no other form of advertising 
partakes quite so genuinely of the “per- 
sonal ring”? as the facsimile typewritten 
follow-up letter. And the reason of this 
presents no unsolvable mystery. 

In days not long gone by the imitation 
typewritten form letter was little better 
than a mirthful, or a serious, joke—ac- 
cording to the viewpoint taken. Its cheap- 
ness of imitation, its impotent effort to 
counterfeit, stood out palpably enough to 
defeat its original intention and very pur- 
pose. It suggested, somewhat, a stage 
hand beating his iron thunder sheet in 


Mr. DkYGOODSMAN, 


City. 
Dear SIR: 
What’s all this fuss about a 
sign? 


If it’s a painted sign, nobody 
tries to notice it in the daytime, 
and nobody can after dark. 

Consequently it’s a hollow mock- 
ery. 

Put up an Electric Sign, and no- 
body will have to try to notice it. 

It will take the place of your 
painted sign in the daytime, and at 
night it will shine forth with a 
magnificence that nobody can miss. 

It will fairly startle folks and 
hold their attention. 

It will impress them. 

It will make them familiar with 
your store and its exact location. 

It will naturally make them as- 
sociate your store with your Elec- 
tric Sign, to the extent that they 
will refer.to yours as the “Store 
with the Electric Sign,’ and also 
often refer to it as an object point 
in locating other stores on the 
street. 

Do you imagine such advertis- 
ing would help you? 

May we call for the answer? 

Yours truly, 
Joun Doe LigHt AND POWER Co. 


SPECIMEN LETTER No. 1. 


full view of the audience, blissfully igno- 
rant in his belief that the storm scene 
would appear realistic to the audience. 
But it didn’t. The visible mechanical 
trickery of the stage spoiled the effect of 
the scene, just as the evident weak attempt 
of some follow-up letters to imitate the 
actual typewritten letters, render them- 
selves silly, self-convicted impostors. 
Once upon a time, when such letters 
were new, they might have fooled a few 
credulous souls. To-day they have no 
place in the category of any central sta- 
tion’s advertising. Instead of insulting 
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the intelligence of people by mailing out 
letters which plainly bear the earmarks 
of the spurious and which disgust folks 
with their weak effort at imitation, and 
thus are next to worthless as advertising 
matter, the central station can now pro- 


Mr. DkyYGOODSMAN, 
City. 
DEAR SIR: 

The bulk of your trade comes 
from that great class of workers 
who are too busy, daytimes, to 
waik the streets and notice store 
signs. 

They get down-town only in the 
evenings. 

Your painted wooden store sign 
is shrouded in darkness then—it 
can’t be seen. 

It means nothing to anybody. 

Not even to you. 

If it were an Electric Sign it 
would flash out its bright message 
to everybody on the streets. 

Nobody would have to hunt it up. 

It would hunt folks up. 

It would burn your name and lo- 
cation in people’s memories. 

It would give your store a dis- 
tinct, noticeable and favorable in- 
dividuality. 

It would put your store on peo- 
ple’s minds and tongues. 

It would give it prominence. 

It would stamp your street num- 
ber on the public memory. 

Besides, even in the daytime, it 
is a better sign than a painted 
sign. 

May we send a man to taik it 
over? 

Yours truly, 


Jounx Dor LIiagHt AND POWER Co. 
SPECIMEN LETTER No. 2. 


cure imitation tvpewritten letters of such 
quality that to all intents and purposes 
are exact facsimiles of the real thing—so 
much so, in fact, that when the printed 
letter is inserted in the typewriting ma- 
chine, and the name and address is filled 
in at the top of the letter, not even an ex- 
pert can detect any difference between the 
filled-in name and the body of the letter. 

Letters, with the stamp of genuineness 
like these, embody a character of the 
“personal” and exert a “personal” influ- 
ence on the recipient, thereby insuring a 
more certain and more careful and more 
earnest reading of the letter. 

In preparing a series of follow-up let- 
ters the writer should fix in his mind the 
idea that while “brevity is the soul of 
wit” it also is a quality which adds at- 
tractiveness to a letter and makes the let- 
ter inviting to read. It also goes far to 
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hold the reader’s interest and attention to 
the end. 

The wisest plan in preparing such a 
series of follow-up letters is to devote each 
letter to a single feature, or two, of the 
proposition, and dwell on, and hammer, 
and pound, and drive these few features 
into the reader’s mind impressively, deeply 
and past all forgetting—if you can. 

Don’t get the mistaken idea into your 
head that if your list numbers 5,000 names 
that you are writing your letter to 5,000 
people all in one big bunch. It isn’t so. 
You are talking, in your letter, to 5,000 


Mr. DRYGOODSMAN, 


City. 
DEAB SIR: . 
The ordinary painted store sign 
is a joke. 
And it’s generally on the pro- 
prietor. 


Nailed up flat against your store 
front, it is out of the way, hidden, 
as it were, from mortal eyes. 

People on the same side of the 
Street can’t see it, and they haven’t 
any uncontrollable hankering to 
walk out to the outer edge of the 
sidewalk and twist their necks at 
an uncomfortable angle to see it. 

AS a consequence your painted 
sign is a silent piece of useless- 
ness. 

Electric Signs are the signs that 
talk. 

In the daytime they are as good 
as any sign, and at night they are 
better. 

An Electric Sign compels atten- 
tion. 

It filis the horizon. 

It reaches out its flashing arms 
to folks. 

It reminds them of your store, 
vour name, your location. 

Its memory lingers with them. 

It attracts them the first time 
they see it, and every time they 
see it afterward, and recalls your 
store to their minds. 

If you will listen to our man we 
will send him to see you. 

Yours truly, 
JoHN Doe Licht AND POWER Co. 
SPECIMEN LETTER No. 8. 


single, separate individuals, one at a time. 
You are doing that just as much as if you 
had each one of these individuals alone on 
a desert island and were pouring out your 
fervid soul into his individual ear. 

After you have sent your man letter 
No. 1, and have given him something to 
think about, in a short while along comes 
your letter No. 2, giving him further 
hard facts and arguments to refresh and 
exercise his mind. Then, before he, has 
had time to -dismiss,the subject from (his 
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mind, along comes your letter No. 3, 
which begins where letter No. 2 left off, 
and furnishes him with additional proof 


MR. DRYGOUDSMAN, 
City. 
Dear Sir: 

Naturally you would like to make 
the name of your store a house- 
hold word in town. 

Possibly your newspaper adver- 
tising is a help to that end. 

Probably your store sign is not. 

Troub.e is, nobody sees it. Day- 
times it’s a dead, flat, unnoticeable 
thing fastened to your store front. 

Night-times the sable goddess 
wraps her black mantle about it, 
and it is obliterated from all eyes. 

That’s too bad. 

The very folks you’re after are 
the folks who work daytimes and 
can be on the streets evenings 
only. 

Evening is the time to appeal to 
them, to attract their attention by 
an Electric Sign. to signal them 
along the street, to make them 
think of you. i 

It would arouse comment, it 
would give you ‘‘personal advertis- 
ing,” it would acquaint everybody 
in town with your store and its pre- 
cise location. 

Is an Electric Sign worth while? 

We're ready to come and tell you. 

Yours truly, 
JouN Doe Licnt AND POWER Co. 
~ SPECIMEN LETTER No. 4. 


of your proposition. By this time he be- 
gins to think real things and wonder and 
wonder if you aren’t just about right in 
what you claim, after all. Gradually, by 


Mr. DRYGOODSMAN, 
City. 
DEAR SIR: 

This is the fifth letter we have 
written you about an Electric Sign 
for your store front. 

But you have ignored us. 

Are you made of adamant? 

Are you steeled against all proof 
and truth? 

We have laid before you some 
pretty poignant, potent reasons 
why you should have an Electric 
Sign. 

If we have told the truth you 
can not afford to turn a deaf ear to 
us. 

If you imagine we have lied to 
you we want you to write us, or in- 
vite us to call, so we can lay the 
downright, irresistible proof before 
your consideration. 

If we fail we won’t ask, nor ex- 
pect, you to take any stock in our 
proposition. 

If we prove our claims, the deci- 
sion, then, lies wholly with your- 
self. 

We simply ask a chance to show 
you—not urge you. 

If we can convince you that an 
Electric Sign, instead of being a 
luxury, is a real store necessity, the 
choice will lie with you. l 

Thats fair enough, it 
seem. 

Say the day, please. 

Yours truly, 
Joun Dor Liant axb Power Co. 
SPECIMEN LETTER No. 5. 


would 


vour persistent regularity in sending him 
these letters, you break down the barrier 
of initial indifference and begin to make 
your man sit up and take notice. 
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These letters should be written in a sort 
of serial story style, îi. e., each succeed- 
ing letter should continue the thread of 
thought, or argument, exploited in the 
preceding letter. In other words, the en- 
tire series of letters should form a con- 
nected chain of strong, penetrating, plaus- 
ible, logical, forcible arguments, with no 
lull in between to allow 
chance to yawn or grow cold. The whole 


your man a 


series, taken and read together, should 


tell a long, continued, interlocking story 
of electricity and its advantages. The 
letters should be mailed out frequently 
enough so that the connection will not be 
broken. And each piece should be com- 
plete in itself, in case something should 
happen to cut off the balance of the series. 

Such a series of letters, to exert its full- 
est potency, must be mailed out with al- 
most clock-like regularity. Sent out, one 
piece every two weeks, you are practically 
sure of hitting your man within, at least, 
one week of the time when he happens to 
be in the mood to consider electricity. 
You can’t expect to strike him at just the 
opportune moment with each piece you 
send him, but if you keep it up regularly 
and long enough you will come before him 
some bright morning at the exact crucial 
moment, and win him over. 

Spasmodic advertising, or advertising 
sent out whenever you happen to feel like 
it, or whenever you happen to have a bit 
of superfluous time festering on your 
hands, isn’t apt to reach your man at this 
“crucial moment”; in truth, it is more 
apt to “strike fire’ and miss the mark 
altogether. i 

No mortal, thinking man, who consid- 
ers his own interests, can forever hold out 
stubbornly against such a reasonable, ear- 
nest, hard-sense, regular and persistent 
series of “direct”? personal advertising as 
this. It is bound, sooner or later, to in- 
sinuate its logical keenness into his dis- 
cernment and cause him to think, then 
reason, then investigate, then act. And 
each of your succeeding letters, coming to 
him at regular intervals, gives him a fresh 
bump along the right way, and gradually, 
but finally, shoves him over the line of 
hesitating cogitation into the goal of 
action. 


Such is the work of imitation typewrit- 


ten letters. 
Partly because they have the appear- 
ance of genuine “personal” missives. 
Partly because they are attractive, in- 
teresting, incisive, vigorous, logical, argu- 
mentative, truthful and convincing. 
Partly because they reach the recipient 
regularly, every so often. 
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Partly because they are kept up long 
enough and persistently enough to wear 
down prejudice and win confidence. 

It’s the old simile, “Water falling day 
by day will wear the hardest rock away,” 
all over again. 

Let us apply it where it will exert its 
greatest usefulness. 


MORNING @ 


A ESS 
J x >| 


Under this general heading we shall pre- 
gent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
belleve, will prove valuable to managers of 
new-buriness departments in suggesting 
points which they can profitably bring out 
ín their occasional meetings with the com- 
pany's representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 
Well, well, boys, Pm surprised! 

To think that I should have to tell a 
bright, hustling lot of chaps like you to 
keep your eyes open more. 

Think of it! Missing three good 
chances last week to annex a goodly sup- 
ply of new current to the company’s busi- 
ness because you were not wide awake. 

But that’s just what you missed. 

l was surprised, on looking over last 
week’s business Saturday night, to find 
that not one of you had approached -the 
three new concerns that located here a 
week ago to-day. 

What’s your excuse? 

Didn’t know they were here, eh? 

That’s it exactly. 

But isn’t it a part of your business to 
know these things? If you’d only known 
about it you'd been after them hot foot 
and probably landed at least one of the 
three—maybe two—and who knows but 
all three? As it is, our competitors now 
have a good week’s start on you, with 
good chances of winning these three ac- 
counts away from us. 

And why? Simply because you didn’t 
keep posted. Simply because you didn’t 
read the daily papers fully. Simply be- 
cause you didn't keep your eyes open 
more. Remember the wideawake sales- 
man will find wavs of creating business. 
Hell keep tab on business reports. He'll 
read the daily papers and the company’s 
literature. Hell see where So-and-So has 
installed new machinery. Hell sce where 
new buildings and residences go up. And 
lots of other things that can use current. 

Now, don’t construe this into a lecture, 
boys. It isn’t—it’s,simply the facts. And 
facts arechardcthings to down: “Don’t for- 
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get you’re here to get the business. For 
on your hustle and ability depends 
whether the ghost walks regularly for you 
cach month. So don’t let anything like 


this get away from you again. Keep your . 


eyes open—wide open. And your ears, 
too. Wisdom, after all, is nothing more 
than the knowledge of our own and oth- 
ers’ mistakes. Let this put you wise. 

Well, now, to work, and let’s see if we 
can’t rustle up a nice bunch of new busi- 
ness the coming week. 


Under this heading we shall, from week 
to week, present to our readers a little 
serles of Inspirational aphorisms (original, 


aboriginal and selected), which will, we 
belleve, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 


The solicitor who hopes to leave his 
“footprints on the sands of time” must 
have the sand to begin with. 


Even an ass will not fall twice in the 
same quicksand. 


Some of us occasionally ring the bell 
all right, but seldom hit the target at 
which we aim. 


Bulldozing occupies the same relation 
to business that bull fighting does to 
farming. 


A central station solicitor is in that 
field of endeavor which undertakes to sup- 
ply the materials to humanity that a mod- 
ern life demands. 


The signed contract is the supreme 
court of the manager's opinion. 


More contracts are lost by lack of cour- 
age and push than are ever realized by 
poor solicitation—and that’s putting it 
pretty high. 


Drive steadily. 


Don’t use all of your horse-power at 
ance. 


When your name is up you may lie 
abed till noon. 


Where the busy bee solicitors are, there 
is business. 


You may as much miss the mark by 
aiming too high as too low. 
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It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness Idea and its acceptance by central 
station managers. Contributions to this 
department are solicited. and will be re- 
ceived with much appreciation by the 
editor. 

If you are dolng something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send In your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ExxctricaL REVIEW. 


Mt. Washington, Md., a borough of 
Baltimore, is fortunate in having so up- 
to-date a central station as the Mt. Wash- 
ington Electric Light and Power Com- 
pany, which lights the boroughs of Tow- 
son, Govanstown, Ruxton, Melvale, Lu- 


A Business-GeETrInG MAILING CARD SENT OUT 
BY THE Mount WASHINGTON ELECTRIC 
LIGHT AND POWER COMPANY. 


therville, Pikesville, Arlington and Mt. 
Washington. 

During the past few months an effec- 
tive campaign of advertising through the 
mails has been centered upon the resi- 
dence districts to a partial list of pros- 
pects. This campaign of advertising con- 
sisted of elaborately designed, well-written 
and printed booklets, folders, mailing 
cards and letters. 

This company has recently made ar- 
rangements to issue a monthly bulletin 
about 314 by 614 inches in size to mail 
out to all of their present customers with 
monthly bills. This bulletin is intended 
to increase the sale of current of their 
present customers, as well as being along 
educational lines, so that present custom- 
ers will be kept posted thoroughly on 
everything electrical. 

During the coming year the company 


expects to make an exceptionally good 


showing over the past fine results, and in 
addition to their appropriation for direct- 
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by-mail and newspaper advertising they 
have placed solicitors in the field to reen- 
force the advertising and “gather in the 
sheaves.” 

This company sells flat-irons, motors, 
appliances, etc., at cost, and also furnishes 
free lamp renewals. | 

Cordial relations with contractors who 
do the wiring is another strong feature 
which this company firmly believes in and 
has adopted very successfully. 

As the company’s territory is situated 
only in suburban residence districts, there 
naturally is not much chance for store 
lighting, but out of some eighty stores in 
the territory there are not any that amount 
to much that are not using this company’s 
light. | 

The management of the company is 
especially watchful to take advantage of 
local conditions, as was illustrated lately 
when an epidemic of house-breaking oc- 
curred. 

The company took advantage of this ill 
wind and by advertising to the public the 
electric porch light and its well-known 
virtues as a protection against evil doers, 
also emphasizing the advantages of hav- 
ing an electrically wired home, which 


The Electric House is the Modern House 
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Porch light, closer light,cellar 
light, portable light, 
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Mt. Washington Electric Light & Power Co. 


Mt. Washington, Md. 
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THE OTHER SIDE OF THE Mount WasHIKGTON 
ComPany’s CARD, 


could be instantly lighted from cellar to 
garret by the mere turn of the switch. 

Taking everything into consideration, 
the management of the company is to be 
congratulated upon the progressive and 
up-to-date methods it is using to make 
known widely the different uses of elec- 
tricity. Results are what count, and this 
company has certainly gotten the results 
in the past, and at a later date there will 
undoubtedly be some exceedingly interest- 
ing results to chronicle brought about by 
energy and progressiveness. 


South Bend Electric Company, South 
Bend, Ind.—The surest evidence of satis- 
faction with the results of a line of action 
or a policy is the continuance and in- 
creased use of such methods; and) thein- 
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crease of the financial investment for such 
purposes. 

So when it is stated that the South 
Bend Electric Company, of South Bend, 
Ind., has recently renewed for a second 
year their contract for advertising service 
with a well-known advertising company 


 Gendemen> 


Please have your representative cal) 


ONE OF THE RETURN PosTAL CARDS ENCLOSED 
IN ALL BULLETINS SENT OUT BY THE SOUTH 
BEND ELECTRIC COMPANY. 


and has decided to spend considerably 
more money for this purpose during the 
coming twelve months, it will be readily 
recognized that the campaign of the past 
year in direct-by-mail advertising has been 
eminently resultful and satisfactory. 

One of the means used in this campaign 
to acquaint the people of South Bend with 
the merits of electricity is an attractive 
and convincing monthly bulletin which is 


Which store do you think would get the 


most trade—the light one or the dark one? 
xe on the streets at night ore infleenced by electr 


The pec 


tive heon may he csli? 


South Bend Electric Co. 


South Bend, Indiana 


ONE OF THE SoutH BEND ELECTRIC COMPANY'S 
MAILING CARDS. 


mailed on the ‘5th of each month to a list 
of good prospects and customers. 

This bulletin (six by nine inches in size, 
printed in several colors on heavy enamel 
stock) is well written and illustrated, and 
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each month covers the entire field of elec- 
tricity, telling of the healthfulness and 
convenience of electric light in the home, 
office, store and workshop; enlarging on 
the virtues of the electric motor as a 
means of propelling the sewing machine, 
wringer, meat chopper, etc., etc.; setting 
forth electricity’s usefulness as an agent 
for cooking purposes and in a hundred 
different ways driving home the point that 
electricity is the thing for every purpose 
for which it is advocated in the bulletin. 

The South Bend Electric Company’s 
bulletin is sent out each month in attrac- 
tive envelopes, printed in two colors, and 
always contains a return postal card, 
which makes it very easy for any inter- 
ested person to communicate with the 
company by simply filling out a conven- 
ient appointment hour and his or her sig- 
nature to the request for one of the com- 
pany’s representatives to call, affixing a 
one-cent stamp and mailing the card. 

Whenever such a card is received at the 
company’s office a solicitor is sent down at 
the appointed time to see the prospect, 
and must, of course, profit by the fact that 
it is at the prospect’s own bidding that he 
is there. 

The monthly bulletin is reenforced by 
other special advertising which is sent out 
to carefully compiled lists of customers 
and prospects. 

One such service is used to tell of the 
special and peculiar merits of the electric 
sign in attracting custom and in stamp- 
ing a merchant as successful and up to 
date. l 

Another service is used as a means of 
interesting the merchants and business 


men in window lighting, electric fans, 


showcase lighting and interior lighting. 


Still a third service goes to power, pros- 


pects and sets forth in no uncertain lan- 
guage the superiority of the South Bend 
Electrice Company’s sure and economical 
current as a means of power drive over 
the uncertain gas or gasolene engine and 
the wasteful and space-taking steam plant. 

Special campaigns along similar lines 
are also sent to lists of residences, and 
serve to further emphasize the advantages 
of such devices as the electric flat-iron, 
sewing-machine motor, heating pad, chaf- 
ing dish, broiler, hot water heater, etc. 

These special campaigns consist of at- 
tractive ads. in the way of booklets, fold- 
ers, mailing cards, novelties and, last, but 
not least, excellent facsimile typewritten 
letters. 

These letters are well gotten up and are 
especially effective, because the name of 
the customer or prospect is carefully 
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struck in exactly the same kind of type- 
writer type as that with which the body 
of the letter is written, making it appear 
to the recipient exactly as though the 
whole letter had been specially written on 
the machine. 

Such up-to-date methods of advertising 


as this company is using can not, it seems 


to us, fail to produce the right kind of 
impression and the results, as before 
noted, prove the efficacy of the use of 
first-class, high-grade advertising as a 
means to selling of more current to more 
people for more purposes, in fact, “all to- 
gether, all the time, for everything elec- 
trical.” 

It is realized, however, that advertising 
needs forceful and aggressive solicitors 
behind it in order to be one hundred per 
cent effective, and here again the com- 
pany’s wisdom is shown by the fact that 
a most efficient staff of courteous and ag- 
gressive solicitors is maintained, whose 
energies are concentrated entirely on get- 
ting new business. 

This company believes that their dis- 
play room and electric sign attracts the 
desired attention, and is one of the best 
investments that any central station can 
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South Bend Electric Co. 


South Bend, Indiane 


Tae Soutu BEND ELECTRIC COMPANY’ 
BULLETIN. 


make. F. A. Bryan is the popular and 
energetic manager, and he deserves great 
credit for the progress and up-to-dateness 
exhibited by his company. He is ably 
seconded by the contract agent, W. J. 
Hall, who is very well known as being one 
of the “livest” new business specialists in 
the country, 
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The Dayton Ceiling and 
Desk Fans. 
The Dayton Fan and Motor Company, 
Dayton, Ohio, is placing a strong line of 


MECHANICAL APPARATUS 


minute. These fans are finished in nickel, 
polished brass and oxidized copper. 

Fig. 2 shows the Dayton column fan 
No. 15. This fan is built for 110, 170, 
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Fic. 1.—THE Dayton No. 12 Certine Fan. 


fans on the market for 1907. Fig. 1 
shows the Dayton No. 12. This is fur- 


220 or 250 volts. There is one speed of 
215 revolutions per minute. The fan is 


s 
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Fic. 2.—TunE Dayton CoLuMn FAN. 


nished with two or four blades, as desired. 
The voltages are 110, 170, 220 and 250. 
There is one speed of 215 revolutions per 


Fig. 3.—THE DAYTON SwivEL TRUNNION 
FAN. 


finished in japan and nickel, japan and 
oxidized copper, or cream enamel and pol- 
ished brass. | 

Fig. 3 shows the Dayton direct-current 
swivel trunnion fan, No. 18A. These 
fans are built for 110 and 220 volts direct- 
current. They have three speeds—1,800, 
1,300 and 800 revolutions per minute. 
The finish is black enamel body with trim- 
mings finished in polished brass, nickel 
or oxidized copper. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Emerson Fans for 1907. 

The accompanying illustrations show 
several styles of Emerson and Trojan 
fans, made by the Emerson Electric Man- 
ufacturing Company, St. Louis, Mo., for 
the coming year. The Emerson and Tro- 
jan fans are marketed as entirely separate 
and distinct apparatus, each line embrac- 
ing medium-speed desk fans in twelve and 


Fre. 1.—Emrrson Sixty-CycLe, MEDIUM- 
SPEED Desk FAN. 


sixteen-inch sizes, slow-speed residence- 


type desk fans, and two and four-blade 


ceiling and column fans. 

Fig. 1 shows the Emerson sixty-cycle, 
medium-speed desk fan made in the 
twelve and sixteen-inch sizes. ‘These fans 
have Parker patented blades, half-inch 
hardened steel shafts and oil-tight bear- 
ings. Both Emerson and Trojan medium- 


= speed, sixty-cycle desk fans have converti- 


ble bracket bases, permitting the desk fahs 


Fic. 2.—EME&RSON BRACKET FAN. 


to be changed into bracket fans without 
extra parts. Fig. 2 shows the desk fan 
converted into a bracket fan. 

Fig. 3 shows the form, of winding 
adopted for the Emerson and (Trojan me- 


March 9, 1907 


dium-speed, sixty-cycle desk fans. These 
fans are equipped with an automatic 
starting device, insuring prompt starting 
and a low current consumption. 

Fig. 4 shows the Emerson residence- 
type fan. This fan is equipped with half- 


Fic. 3.— WINDING FOR EMERSON AND TROJAN 
MEDIUM-SPEED, SIXTY-CYCLE Desk FANS. 


inch hardened steel shafts, Parker blades, 
convertible base and automatic starter. 
The fan, however, operates at a compara- 
tively slow speed—approximately 1,100 
revolutions per minute. It is a very quiet 
type of fan, but, as it has six blades, it 
throws a breeze which is entirely satis- 
factory for all purposes of home use. 
Figs. 5 and 6 show, respectively, the 
Emerson and Trojan ceiling fans. The 
Emerson ceiling fan, both two and four- 


Fic. 4.—EMERSON RESIDENCE-TYPE FAN. 


blade, are equipped with adjustable hang- 
ers, the hangers, trimmings and motor 
body all being finished in highly decorat- 
ed oxidized copper. Both two and four- 
blade Emerson ceiling fans have speed 
coils giving three distinct running speeds, 
controlled by an indicating switch at the 
bottom of the motor. 

The Trojan ceiling fans are regularly 
furnished with hanger hook, canopy and 
insulated hanger eye, but without hanger 
rods. These fans have the trimmings fin- 
ished in oxidized copper, but the motor 
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body is regularly finished in black japan. 
The Trojan ceiling fans have two speeds. 

For high-frequency current the Emer- 
son line includes medium-speed desk fans 
in twelve and fifteen-inch sizes, equipped 
with convertible base and automatic start- 
ing device. The Trojan line includes 
twelve and sixteen-inch, convertible-base, 
medium-speed desk fans for high-fre- 
quency; but while these fans are self- 


Fia. 5.—EMERSON CEILING FAN. 


starting, they do not have the automatic 
starting device. Both the Emerson and 
Trojan lines include two-blade ceiling 
fans. This style is not designed to throw 
the strongest possible breeze, but is in- 
tended for those installations where a 
moderate air current is preferred and a 
maximum speed regulation is desired. 
The column fans in both Emerson and 
Trojan lines have but one speed, being 


Fic. 6.—TROJAN CEILING FAN. 


designed for use with ordinary type wall 
switches. 

Emerson and Trojan ceiling and col- 
umn fans are all direct-current motors of 
the pure induction type. The bearings 
consist of hardened steel balls operating 
between hardened steel raceways. 


———— 


The Wagner Portable Com- 
bination Volt-Wattmeter. 


The accompanying illustrations show a 
new portable volt-wattmeter placed on the 
market by the Wagner Electric Manufac- 
turing Company, St. Louis, Mo. This 
instrument is being designed for the use 
of both central-station managers and man- 
ufacturers. The instrument carries a 
lamp socket embedded in the case, the 
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socket extending about one-eighth of an 
inch outside the case. The lamp or at- 
tachment plug connected with the device 
under test is inserted in this socket. In the 
illustration (Fig. 1), at the right-hand 
side, may be noticed a hard-rubber switch 
which carries two pointers, one on each 
side. One of the pointers is marked 110 
or 150 volts, as the case may be, and the 
other pointer is marked 220 or 300 volts, 
as the case may be. The instrument is 
designed for operation on both 150 and 
200-volt circuits by throwing the switch 


Fic. 1.—PoRTABLE COMBINATION VOLT- 
WATTMETER. 


to the proper voltage point. Each side of 
the switch travels over an are which has 
three stopping points. The first reads 
“volts,” the second “watts,” and the third 
“ot” 

The instrument has a double scale, a 
voltage scale reading up to 150 volts and 
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Fig. 2.—CONNECTIONS OF PORTABLE COMBINA- 
TION VOLT-WATTMETER, 


a wattage scale reading up to 150 watts. 
One needle covers both scales. 

The instrument as ordinarily furnished 
is put out in a neat hard-maple carrying 


case. If desired, the apparatus is fur- 
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nished with a leather carrying case with large oil cups and small cartridge brush- ated by a shifting vane located inside the 
shoulder strap. holders. The guard and blades are fin- guard. The reversals of oscillation are 
The illustration herewith (Fig. 2) ished in lacquered brass. cushioned by the air from the blades, do- 


Fie. 1.—TYyPE ‘‘GG” PEERLESS Drrect-CURRENT BRACKET FAN. Fig. 2.—Type ‘‘ODD” PEERLESS OSCILLATING FAN. 
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shows the method of connecting the in- 
strument and a transformer under test to 
the test circuit. 


— 0M 
Peerless Fan Motors for 1907. 


The Peerless fan motors for 1907, man- 
ufactured by the Peerless Electric Com- 
pany, Warren, Ohio, embody all the fea- 
tures that have made this line distinctive 
heretofore. A number of parts have been 
brought to a further degree of efficiency 
through changes in detail design. The 
Peerless swivel and trunnion desk fans of 
the 1907 model are instantly convertible 
into bracket fans by merely adjusting a 
single thumbscrew at the trunnion. A 
more positive device has been adopted for 
catching any oil that happens to escape 
from the bearings. Close attention is 
given to the finish, and the interior of A 
the motors is also japanned, precluding 
rust and providing extra insulation. 

The Peerless ceiling fans have been im- 
proved, an alteration in the switch at the 
top of the fan making it almost impossi- 
ble for the lead wires to be broken off. 
The ceiling fans have also been redesigned 
for increased speed, to meet the demand 


in that direction. 
Fig. 1 shows the type “GG” direct-cur- Fig. 3.—Type ‘‘ HH” PEERLESS Drrect-CURRENT CEILING FAN. 
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rent bracket fan. This is of the iron- Fig. 2 shows the type “ODD” oscillat- ing away with any jar and consequent 
clad style, having heavy bronze bearings, ing fan. The simple mechanism is actu- racking of the moving) parts, The fan 


March 9, 1907 


body rotates on a special ball bearing, the 
parts of which are made from high-grade 
steel carefully hardened and ground. The 
switch in the base of the fan affords two 

speeds. The brackets supporting the actu- 
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now so constructed as to protect the feed 
wires, obviating the possibility of their 
becoming loose or twisted off. | 
Fig. 1 shows the type “RR”-2 direct- 
current ceiling fan and electrolier. The 
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Fic. 1.—Type ‘‘RR”-2 COLONIAL DikEcT-CURRENT CEILING FAN. 


ating vane are rigidly fastened to the 
guard, and these brackets also carry the 
throwing lever. Current is transmitted 
from the main circuit through carbon 
brushes to collector rings mounted on the 
bearing shaft. By the use of collector 
rings there is no possibility of the lead 
wires wearing off in consequence of the 
oscillating movement. The switch, brush- 
holders and collector rings are entirely 
contained within the base of the fan. 
Fig. 3 shows the type “HH?” direct- 
current ceiling fan with four-light elec- 
trolier attachment: 
= oS 
Colonial Fans for 1907. 


The Colonial Fan and Motor Company, 
Warren, Ohio, will make no material 
changes in its line of fans for 1907. As 
the result of some exhaustive tests, some 
minor changes have been made which im- 
prove the fans in many respects. The 
speed has been increased without increas- 
ing the current consumption. The desk 
fan oil cup is now made in one piece, mak- 
ing it easier to fill and adjust. The ceil- 
ing fan switch has been improved and is 


standard length of fan from ceiling to 
lowest extremity is four and one-half feet. 
The 170, 250 and 500-volt fans have one 
speed only. 


Fie. 2.—Tyre “TT” CoLtonraL Desk FAN. 


Fig. 2 shows the type “TT” desk fan. 
This fan has three speeds, is furnished 
with brass-finished guard and blades and 
equipped with swivel and trunnion move- 
ment. 
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Induction Motors in Havana, 
Cuba. 

That manufacturing interests in Cuba 
have not been slow to realize the advan- 
tages of electricity for power purposes is 
indicated by the increasing exports of elec- 
trical apparatus to that country. This is 
especially true of induction motors, two 
recent applications of which in Havana— 
one from a viewpoint of economy alone, 


Fio. 1.—FIFTEEN -Horse-Power INDUCTION 
MOTOR INSTALLED IN C1GAR Box MANv- 
FACTORY. 

the other from consideration of novelty as 

well as economy—may prove of interest. 

Fig. 1 shows a fifteen-horse-power, 
1,200-220-volt, form L, induction motor, 
installed in the cigar-box manufactory of 

Diaz & Vega. This motor operates, 

through a line shaft, a large number of 

small circular and jig saws on the first 
and second floors of this establishment. 

The interesting part of this installation 

consists in the fact that a steam engine 

and boiler costing to install some $3,500, 
when still new, were replaced by the mo- 


Fra. 2.- Ruspsping Bep aNp TiLina MACHINE. 


tor above noted at a fraction of the cost | 
of the steam plant. 

The new “Centro Dependiente” Club 
House now building on the Prado, Ha- 
vana, will be, when finished, both the 
largest and most costly building on the 
island of Cuba. Large quantities of mar- 
ble tiling are being used in the construc- 
tion of the floors and staircases, for the 
rapid installation and finishing of which 
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the “rubbing bed and tiling machine” 
shown in Fig. 2 was devised. This 
machine is operated by a fifteen-horse- 
power induction motor. It is interesting 
to note that four men working at the elec- 
trically driven “rubbing bed” can accom- 
plish in one day what formerly would 
have required a week with the same num- 
ber of operators using older methods. 

Both of the motors mentioned were sold 
through Messrs. Sussdorf, Zaldo & Co., 
agents for the General Electric Company 
in the island of Cuba. 
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Fort Wayne Fan Motors 
for 1907. 


The “Wood” fan motors, made by the 
Fort Wayne Electric Works, Fort Wayne, 
Ind., are built in five types—desk, revolv- 
ing, dragon bracket, universal bracket and 
telephone booth; and in two sizes—eight 
inches and ten inches, for direct current 
and alternating current, sixty, 125 and 
140 cycles. The mechanical construction 
is different in the five types, but the elec- 
trical parts are the same. A spherical 
shell contains the moving and actuating 
parts of the motor, and in the desk type 
this shell is mounted on a pedestal with 
the fan shaft horizontal. In the revolv- 


~ 


ELECTRICAL REVIEW 


In the universal bracket type the shell 


is rigidly suspended from a circular . 


goose-neck, which allows the shaft to be 
inclined at any angle desired. The field 
structure is mounted on one-half of the 
spherical shell enclosing the motor. The 


Fic. 2.—‘‘ Woop” SUSPENDED REVOLVING- 
TyPeE FAN MOTOR. | 


two halves are held together by four bolts, 
which also carry the fan guard. 

The inductor-type armature is used on 
140-eycle, alternating-current motors, and 
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Fia. 1 —" Woop” TEN-INCH STATIONARY Desk-TyrE Fan MOTOR. 


ing-type motors the shell is suspended 
from a ball bearing, about which it is free 
to turn, and the fan shaft is inclined at 
an angle of forty-five degrecs. 

In the dragon bracket type the shell is 
suspended from stationary springs, and 
the shaft has the same angle as in the 
revolving motor, but the shell is not free 
to revolve. 


the commutator-type armature on sixty- 
cycle alternating and direct-current 1mo- 
tors. 

Fig. 1 shows the ten-inch stationary 
desk-tvpe motor. This is built with an 
eight or ten-inch brass fan and guard. 
The standard finish is black body and 
pedestal. Fig. 2 shows the suspended re- 
volving type of fan motor. 
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A New Flaming Arc Lamp. 


A new flaming arc lamp is being put 
upon .the market by the Beck Flaming 
Lamp Company, 30 Greenwich avenuc, 
New York city, which embodies a num- 


ber of new features. The idea governing ` 


the new design has been to obtain a lamp 
as simple in mechanism and as little lia- 
ble to interruption as possible. This re- 
sult has been reached by doing away with 
a large part of the mechanism usually 
thought essential for such lamps, and 
placing in it only that which is abso- 
lutely necessary. This feature, together 
with a construction of the frame which 
excludes from the inner parts of the lamp 
all smoke liberated during operation, has 
accomplished the end sought. 

The mechanisms of the lamp consist 
simply of a striking magnet, which is con- 


THE Beck FLAMING ARC LAMP. 


nected in series with the arc and operates 
only to start the lamp, the carbon-holders, 
which are simple weighted spring clips 
sliding on inclined rods, and the guides 
through which the carbons pass, and hy 
means of which they are separated by the 
striking magnet. There is in addition a 
small resistance for steadying the lamp. 
The regulation of the are is effected in 
the usual way by a rib on the carbon rod, 
which rests upon a copper support and is 
burned away as the are lengthens. ‘The 
regulation is thus entirely automatic, call- 
ing for no moving mechanism nor gears 
and clutches; and thè support_for_ the 
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carbon is not heated sufficiently to be in- 
ured. 

Current is fed to the arc, not through 
the carbon holder, but by means of the 
guide and support. In this way it does 
not pass through a carbon path of vary- 
ing length, and hence of changing resist- 
ance, so that the voltage at the arc is not 
affected by this. 

The are itself is surrounded by an 
economizer of cast-iron, upon which all 
solid oxides formed during combustion 
are deposited. Within this economizer is 
fitted an Alberene stone disc, which pre- 
vents the passage upward of any vapors; 
and it also, through a downward move- 
ment imparted by the starting magnet, 
effects the separation of the carbons and 
strikes the arc. Lamps of this type which 
have been in operation for some time and 
brought back to the factory, upon being 
taken apart, show that the inner part of 


THREE Views ILLUSTRATING THE 


the casing and the lamp mechanism are 
clean and are not coated in the usual way 
hy a heavy deposit of oxides; in fact, the 
parts retain their original polish. 

The insulation of the lamp is of porce- 
lain, Alberene stone and micanite, and is 
thus fireproof—a very necessary feature 
for lamps of this type, since the tempera- 
ture attained within them is high. 

The lamps are made for both alternat- 
ing and direct currents. In the former 
case a small autocoi] reduces the voltage 
to that required. In this lamp there is 
no deflecting magnet, the effect of the 
current itself being sufficient to deflect the 
arc. The direct-current lamp requires two 
small coils in order to produce the de- 
sired fanning-out of the arc. 

The lamp is a straight series lamp, and 
may be run in series on 100 to 120 volts. 
The alternating arc lamp, it is said, may 
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be run on anv frequency from twenty- 
five to 133 evcles per second. When run 
on low frequency the variation in the arc 
is said to be much less noticeable than 
that of the open or enclosed arc lamps of 
the ordinary type. 

The appearance of the lamp is shown 
in the accompanying illustration. The 
case is simple and neat and provides ex- 
cellent ventilation. The lamp complete 
weighs only twenty pounds, is thirty-two 
inches long and has a nominal rating of 
3,000 candles. The color is either golden- 
yellow or brilliant white, as desired. 


EEE 


Lundell Direct- Current Fan 
Motors for 1907. 


The Lundell direct-current fan motors, 
manufactured by the Sprague Electric 
Company, New York city, have been 
creatly improved for the season of 1907, 


with a view of embodying in one fan ail 
the features of the solid base desk, the 
swivel and trunnion desk, and the swivel 
and trunnion bracket types. This has 
been accomplished by dispensing with the 
usual swivel and trunnion arrangement 
and substituting therefor a universal joint 
as a connection between motor and base, 
which enables the fan to be used inter- 
changeably as desk or bracket type. This 
construction presents obvious advantages 
to both dealer and user. For the dealer 
it greatly simplifies the problem of stock, 
as he will need to carry only one type in- 
stead of three. To the user it offers a 


fan which may be placed with equal facil- 
ity upon wall or desk, and can be readily 
adjusted to move the air in any direction 
desired. 

In addition to the new universal joint 
many other improvements are incorpo- 
rated in this season’s fan motor. The 
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guard has been greatly strengthened by 
more rigid bracing and by the adoption 
of heavy rectangular wire for the guard 
ring. Broad improvements have been 
made in such details of construction as 
bearings, arrangement of switch and 
switch handle, etc., all of which will make 
this fan even more reliable than previous 
Sprague models. 


—___«@—<____—- 
Remote-Control Switches. 


The development of a reliable remote 
control, or automatic switch, that obviates 
the necessity of carrving heavy feed wires 
to the point from which it is desirable to 
control electric power is a matter of much 
interest to the ‘architect and engineer in 
developing the electrical plans for mih, 
theatre, auditorium or residence wiring. 

The type D-2 switeh, manufactured by 
the Pettingell-Andrews Company, Bos- 
ton, Mass., may be adapted to a great 
variety of uses, as may be judged from 


ADAPTABILITY OF THE LUNDELL DIRECT-CURRENT ADJUSTABLE-TYPE FAN MOTORS. 


the fact that they are being used for pur- 
poses as widely separated as the entire 
control of hights in large auditoriums to 
use in connection with automatic fire 
alarm systems to cut out electrical service 
in time of an emergency. 

They are usually installed to control 
lights or power at points that take advan- 
tage of the natural centres of distribution 
of the building, the operation of the auto- 
matic switches being controlled by push 
buttons so as to permit of all the lights, 
ete., of the building being controlled from 
one or more central points, vastly increas- 
ing the flexibility of the system, at the 
same time increasing its safety, conve- 
nience of operation and economy of in- 
stallation. 

A great many of these switehes have 
been installed to control small alternating 
motors that may be thrown directly across 
the line, in one recent installation the 
motor being controlled from sixteen dif- 
ferent points in connection with a vacuum 
cleaner system. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY 
—The Milwaukee (Wis.) Electric Railway and Light Company stock- 
holders have authorized an issue of $20,000,000 and of this amount 
$4,000,000 are now outstanding. Of this unissued $16,000,000 of 
these bonds, $8,000,000 are reserved to be retired at maturity, under- 
lying liens, and $8,000,000 are held in escrow, to-be issued after 
January 1, 1908, to an amount not exceeding $1,000,000 a year, the 
proceeds to be used for extensions, improvements and acquisitions. 
Refunding and extension mortgage four and one-half per cent bonds 
to the amount of $1,000,000 are now being offered at 95% and 
interest. 


CHICAGO & MILWAUKEE ELECTRIC SHORT TERM NOTES 
—The Western Trust and Savings Bank, of Chicago, has arranged 
with the Chicago & Milwaukee Electric Railroad Company to place 
an issue of $2,000,000 two-year six per cent collateral and convertible 
gold notes dated March 1, 1907, due March 1, 1909. The notes are 
secured by deposit with the Western Trust and Savings Bank, Chi- 
cago, trustee, of $2,500,000 Chicago & Milwaukee Electric Railroad 
Company, Wisconsin division, first mortgage five per cent guaranteed 
gold bonds of 1925. The proceeds of the $2,000,000 note issue are 
to be used for the completion of the road into Milwaukee, for the 
payment of the Milwaukee terminals and for additional equipment. 


LARGE NEW ELECTRIC COMPANY INCORPORATED—The 
Bolivia Railway Company, of Hartford, Ct., has filed articles of in- 
corporation and organization. It has broad powers, including operat- 
ing railroad lines, telephones, telegraph lines, vessels, maintaining 
water powers, running gas or electric plants, and many others, but 
these do not apply in Connecticut. The capital is $10,000,000. The 
incorporators are Edward W. Burdick, of Englewood, N. J.; Aloysius 
C. Gahan, of New York; Jacob G. Metcalfe, of Lakewood, N. J.; 
Arthur Starke, of New York; Frank L. Sullivan, of New York. Mr. 
Metcalfe is president, Mr. Burdick is vice-president and H. Starr 
Giddings, of New York, is secretary and treasurer. The in- 
corporators are the directors. 


LARGE POWER PLANT TO BE ESTABLISHED—The General 
Electric Company is said to be promoting a scheme for the erection 
of one of the largest power plants in the country at Buck’s Neck, 
in the Hoosick river, about a mile below Schaghticoke, N. Y. It is 
proposed to put a dam across the Hoosick river at the village of 
Schaghticoke; to convey the water through a tunnel or canal to the 
power station; to convert into a large lake part of the lowlands 
of the village of Schaghticoke; to submerge a portion of the tracks 
of the Boston & Maine Railroad; to build a reservoir which will 
be one of the largest in the world near Johnsonville; to flood the 
country back of it, obliterating a portion of the village of Buskirk, 
and to furnish electric light and power to all eastern and a large 
portion of southern New York. The consents and water rights re- 
quired for this big undertaking have, it is said, been almost all 
obtained. The engineering operations are being conducted by the 
firm of Viele, Cooper & Blackwell, of New York. 


FIVE MILLION DOLLARS FOR NEW CAR LINES—To carry 
out its plans of new construction work the Oakland (Cal.) Traction 
Company has increased its bonded indebtedness by $5,000,000. Of 
this $2,500,000 has been set aside for immediate expenditure in 
heavy construction work, extensions and improvements, affecting 
virtually the entire system. Another $2,500,000 will be utilized in 
the near future in developing important projects, plans for which 
are maturing. These plans cover a comprehensive extension of 
street railway service in many sections of the cities now tapped by 
the lines. Disclosures concerning the company’s projects have been 
made public by the filing of a deed of trust from the Oakland Trac- 
tion Company to the Union Trust Company, of San Francisco, cover- 
ing the properties of the company and securing an issue of 
$12.000,000 in bonds. The bonds are to run twenty years and to 
bear five per cent interest. Of the issue $7,000,000 will be used to 


retire an equal amount of bonds of the Oakland Traction Con- 
solidated, which has been merged into the Oakland Traction Com- 
pany. 

PLANS COMPLETED FOR ST. LOUIS-CHICAGO ELECTRIC 
LINE—William McKinley, head of the Illinois Traction System, an- 
nounces the closing of arrangements for the construction at once of 
an air electric road between St. Louis and Chicago. Of this dis- 
tance the 130 miles from St. Louis north to Lincoln, the county 
seat of Logan county, is already in full operation, running limited 
cars and sleepers. From Lincoln this summer the company will 
build north to Mackinaw, in Tazewell county, and from Blooming- 
ton to Peoria. From Mackinaw the line will be pushed northeast 
through Washington and Eureka, in Woodford county, then to 
Minonk on the Illinois Central in Woodford county, thence north 
to Streator, thence on to Ottawa, thence directly east to Seneca 
and from Seneca either to Yorkville or Joliet. At Yorkville it 
will connect with the Aurora, Elgin & Chicago. At Joliet it will 
connect with the Chicago-Joliet line. In addition to the road from 
Lincoln to Mackinaw this summer the company will build the stretch 
from Streator to Ottawa, sixteen miles, and from Seneca to either 
Yorkville or Joliet. During the summer of 1908 the remaining gap 
between Streator and Mackinaw will be constructed, with a cut-off 
from Eureka to Peoria. By the time this is completed the company 


‘expects to have its new bridge across the Mississippi, at St. Louis, 


finished, and cars running into the business district of that city. 


INJUNCTION SECURED IN TELEPHONE MERGER—New 
York State Attorney-General Jackson has delayed the merger of 
the United States Independent Telephone Company with Bell in- 
terests, acting through the New Yersey Title Guarantee and Trust 
Company, of Jersey City. Mr. Jackson began an action in the 
name of the people and secured an injunction from Supreme Court 
Justice Fitts at Albany, enjoining the American Telephone and 
Telegraph Company, the New Jersey Title Guarantee and Trust 
Company, the Security Trust Company, of Rochester, N. Y., or 
George Eastman, Hiram W. Sibley, James S. Watson, Walter B. 
Duffy, Thomas W. Finucane and Edward Bausch from turning over 
any of the stocks or bonds of the United States Independent Telephone 
Company to Bell interests Those men, together with Edward J. 
Hall and Frederick P. Fish, of the American Telephone and Tele- 


graph Company; Albert O. Fenn, of the Alliance Bank, Rochester, | 


and Joseph W. Taylor were cited to appear at Albany March 7 and 
produce all documents relating to the proposed transfer of control 
of the United States Independent Telephone Company to the Ameri- 


‘can Telephone and Telegraph Company. The Security Trust Com- 


pany has been securing seventy-six per cent of the $13,500,000 
of outstanding bonds of the United States Independent Company and 
sixty-seven per cent of the stock on an offer of $350 for a bond that 
sole on the market about a year ago for $820, and $5 for stock 


shares that sold for $53. and had the desired amount of bonds when 
the iniunction wes served. Holders of about $2,000,090 more can 
not now turn in. The United States Independent Telephone Com- 
pany recently absorbed the New York Independent Telephone Com- 
pany, a $50,000,000 corporation. 


DATES AHEAD. 


Railway Signal Association. Chicago, Ill., March 18. 

Underwriters’ National Electric Association. Annual meeting 
Electrical Committee, New York city, March 27-28. 

Ohio Independent Telephone Association. Annual convention, 
Columbus, Ohio, March 28. 

West Virginia Independent Telephone Association. Wheeling, 
W. Va., April. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Clinton, Iowa, April 18, 19 and 20. 


Southwestern Gas. Electric and Street Railway Association. San 


Antonio, Texas, April 18-21. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Railway Telegraph Superintendents’ Association. Annual meet- 
ing, Atlantic City, N. J., June 19-20. 
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PERSONAL MENTION. 

MR. E. P. COLEMAN, who has been manager of the Consolidated 
Electric Light Company, of Montpelier, Vt., has been appointed 
superintendent of the Duluth Power Company, Duluth, Minn., which 
is completing an extensive electric system. 


MR. J. WHITE SPRONG, of Albany, N. Y., purchasing agent for 
the Delaware & Hudson Company, has been appointed to a similar 
position with the United Traction and Hudson Valley companies, 
which are controlled by the former, the appointment to be effective 
at once. Mr. Sprong will have charge of purchasing all apparatus 
and supplies for the three railroads. Another appointment made 
by the Delaware & Hudson officials is that of Axel Eckstrom, 
the consulting electrical engineer of the company, to have charge 
of the mechanical and electrical work of the two trolley roads. Mr. 
Eckstrom, who was elected a director of the Hudson Valley company, 
at a recent meeting in Albany, will have the title of general elec- 
trical and mechanical superintendent of the traction department. 


OBITUARY NOTE. 

MR. EUGENE H. LEWIS, a prominent member of the legal de- 
partment of the General Electric Company, died suddenly in New 
York city on March 1. Mr. Lewis was at one time attorney for the 
Schenectady (N. Y.) Railway Company, and was once closely asso- 
ciated with Samuel Insull and Thomas A. Edison. He married 
Amy Busby, the actress, and is survived by his widow and three 
children. 


NEW INCORPORATIONS. 
ALBANY, N. Y.—The Brooklyn Telegraph and Messenger Com- 
pany, of Brooklyn. Capital stock increased from $100,000 to $200,000. 


AUSTIN, TEX.—Western Light and Power Company, of Cisco, 
Eastland county. $50,000. Incorporators: W. E. Anderson, M. V. 
Mitchell, W. A. McSpadden. l 


JEFFERSON CITY, MO.—West Side Terminal Railway Company, 
of St. Louis. $1,000,000. Incorporators: Collins F. Newton, Ard D. 
Neff, William H. Miller and others. 


GUTHRIE, OKLA.—Fargo-Harmon Telephone Company, of Fargo. 
. $1,500. Incorporators: G. W. Bailey, W. R. Hill and C. A. Stromberg, 
of Fargo; C. E. Castiller, of Harmon. 


GUTHRIE, OKLA.—Farmers’ & Merchants’ Telephone Company, 
of Mutual, $4,988. Incorporators: A. Huffman and Louis Morgan, 
of Mutual; G. C. Harper, of Moscow; Jacob Feathergill, of Persim- 
mon. 


NEW MANUFACTURING COMPANIES. 
DETROIT, MICH.—The Clark Electrical Company, which will 
engage in a general electrical supply business, has filed articles of 
association. Its capital stock is $35,000, of which $30.000 is common 
stock and $5,000 preferred. The shares are held by William C. 
Clark, Delphos L. Berry, Joseph W. Martin and G. A. Clark. 


ROCHESTER, N. Y.—The Police and Fire Alarm Telephone 
Company, of Rochester, has been incorporated with a capital of $500.- 
000, to manufacture a telephone device designed for attachment to 
fire-alarm boxes, to be used by the police. The directors of the com- 
pany are George F. Roth, Charles T. Chapin, James L. Hotchkiss, 
Merton E. Lewis and Clarance McKay. 


OWENSBORO, KY.—Articles have been filed incorporating the 
Phillips Signal and Electric Company. Dr. C. C. Phillips, Frank 
Katterjohn, Richard Tennelly, W. Forster Hayes, J. Robert Tennelly 
and R. S. Hughes are the stockholders. Owensboro is to be the prin- 
cipal place of business. The capital stock is $50,000, divided into 
shares of $100 each. ‘The indebtedness shall not exceed $10,000. 
The corporation is to commence at once and continue for twenty-five 
years. The purpose is to own, handle, manufacture and develop 
the signal devices for preventing accidents invented by Dr. C. C. 
Phillips. but especially the device known as the Phillips automatic 
signal and the Phillips trolley cutout. 


ELECTRICAL SECURITIES. 
Feverish and active speculation characterized last week’s stock 
markets. The general tendency was downward, and despite a slight 
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recovery from the lowest prices, the general average shows many 
net losses. It is assumed that the Harriman investigation has been 
the main speculative influence. The possibility exists, of course, 
that public confidence in the leading financiers and capitalists will 
be shaken, and, in consequence, the unsettling movement will con- 
tinue, with still lower prices. It is quite possible that legal action 
will be taken to end the dual control of several of the most prom- 
inent industrial and railway corporations. Until this matter has 
beer, definitely settled it is likely that there will be but little re- 
sumption of public participation in stock market speculation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 2. 


New York: Closing. 
Allis-Chalmers common ...........ccceecees 13% 
Allis-Chalmers preferred..............-0.00- 34% 
Brooklyn Rapid Transit.................... 68 34 
Consolidated Gas... ... 0... ce cee ee eee ees 136 
General Plectrics ¢sic5 034 sews ase wndac de ee 157 
Interborough-Metropolitan common......... 30% 
Interborough-Metropolitan preferred........ 65% 
Kings County Electric. ......... 00... eee 140 
Mackay Companies (Postal Telegraph and 

Cables) common..............ccccceees 7214 
Mackay Companies (Postal Telegraph and 

Cables) preferred............cccccccees 69% 
Manhattan Elevated................0cccceee 142 
Metropolitan Street Railway................ 104 
New York & New Jersey Telephone.......... 113 
Western Union.......ssssssessssesososcssseo 8014 
Westinghouse Manufacturing Company...... 150 


The directors of the New York & New Jersey Telephone Com- 
pany, who were reelected at the annual meeting of stockholders, 
organized by the reelection of the present officers. With this ex- 
ception only routine business was transacted. 

The regular quarterly dividend of one and three-quarters per 
cent on the stock of the Metropolitan Street Railway Company, paid 
as rental by the New York City Railway Company, will be payable 
April 1. Books close March 20 and reopen April 2. 

The stockholders of the Kings County Electric Light and Power 
Company, at their annual meeting, ratified the increase of the 
capital stock of the company from $5,000,000 to $10,000,000. The 
retiring directors were reelected. 


Boston: Closing. 
American Telephone and Telegraph......... 125% 
Edison Electric Illuminating............... 220 
Massachusetts EFlectric................c000- 67 
New England Telephone................... 120 
Western Telephone and Telegraph preferred. 77 

Philadelphia: Closing. 
Electrical Company of America............ 10 
Electric Storage Battery common.......... 60 
Electric Storage Battery preferred.......... 60 
Philadelphia Electric...........c..c ccc cece 814 
Philadelphia Rapid Transit................. 21 
United Gas Improvement.................5 92% 


The annual meeting of the stockholders of the Electric Storage 
Battery Company will be held March 20. Books closed February 27 
and will reopen March 21. 


Chicago: Closing. 
Chicago Telephone.............c.cceccecaes 117% 
Chicago Edison Light...............00c eee « 140 
Metropolitan Elevated preferred............ 67% 
National Carbon common...............06: 81 
National Carbon preferred.............eee. 115% 
Union Traction common............ceeeees — 
Union Traction preferred.........sssessss. — 


The average number of fares carried during February by the 
Metropolitan Elevated of Chicago was 154,443, an increase of 18.873. 

The average number of passengers carried daily during February 
on the South Side Elevated was 96,098, an increase of 1,017 over 
the previous month. The regular quarterly dividend of one per 
cent on South Side Elevated is payable March 30. 
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ELECTRIC LIGHTING. 
TEKAMAH, NEB.—An ordinance has been passed by the city 


council appropriating $10,000 for the installation ọf a municipal 
light plant. 


MANCHESTER, N. Y.—The Manchester town board has granted 
a franchise to the Niagara, Lockport & Ontario Power Company, 
permitting it to cross the highways in the town of Manchester. 


HERINGTON, KAN.—Final arrangements have been made by 
the city council of Herington for the transfer of the electric light 
as well as the water plant from private corporations to the 
municipality. 


SOMERSET, PA.—The stockholders of the Somerset Electric 
Light, Heat and Power company have elected the following officers: 
Dr. J. M. Louther, president; Hon. A. W. Knepper, vice-president: 
J. M. Bricker, secretary, and Charles H. Fisher, treasurer. 


ORD, NEB.—Articles of incorporation have been filed for the 
Ord Electric Light and Power Company, capitalized at $20,000, 
half paid up. The organizers are F. J. Bell, A. P. Jensen, C. E. 
Detweiler and Clarence Smith, all local men of recognized financial 
ability. 


TORONTO, ONTARIO—The Toronto Electric Light Company is 
now receiving 2,500 horse-power and the Toronto Street Railway 
Company 4,000 electric horse-power from the Electrical Development 
Company, of Niagara Falls, over the transmission line of the 
Toronto & Niagara Power Company. i 


EATON, OHIO—At a meeting of the town council the Eaton 
Electric Light Company was granted a twenty-five-year franchise for 
the use of the streets and alleys. The conditions are that the 
present system is to be reconstructed, work to begin at once and 
to be completed by January 1, 1908. 


ALBIA, IOWA—The property of the Albia Electric Light and 
Power Company has changed hands. The new proprietors are men 
who are known to be interested in the same company that controls 
the Oskaloosa light company as well as the interurban that is now 
being constructed to Buxton from that place. 


CENTRAL CITY, COL.—The city council of Black Hawk has ex- 
tended the franchise of the Gilpin County Light, Heat and Power 
Company for ten years. This is the company which was reported to 
have sold out to the Colorado Central Power Company for over 
$500,000, local stockholders denying the report. 


ANNAPOLIS, MD.—At the annual meeting of the stockholders 
of the Annapolis Gas and Electric Light Company of Anne Arundel 
county, the following were elected directors for the ensuing year: 
W. H. Gorman, W. H. Bosley, J. S. Gittings, H. L. Pope, W. H. 
Bosley, Jr.; L. H. Rhen, G. D. Ridout, J. W. Randall, J. C. Bosley. 


ELLSWORTH, ME.—The Bar Harbor & Union River Power 
Company has awarded to the Ambursen Hydraulic Construction 
Company the contract for constructing a reenforced concrete dam 
over sixty feet high, the power-house, canal, transformer house and 
other construction work for its power development on Union river, 
at Ellsworth, Me. J. A. Leonard, Ellsworth, Me., is engineer, and 
Sellers & Rippey, Philadelphia, Pa., are consulting engineers. 


GOSHEN, N. Y:—The Goshen Light and Power Company has 
been reorganized, control of its stock and property having been ac- 
quired by the Orange & Rockland Electric Company. The board of 
directors as now constituted is composed of Henry B. Knight, Joseph 
Merritt, A. V. D. Wallace and W. A. Wells, of Goshen; George R. 
Conklin and R. W. Smith, of Monroe, and W. A. Lawrence, of 
Chester. R. W. Smith was elected president, and H. B. Knight, 
secretary. 


FLORENCE, COL.—The Arkansas Valley Electric Company has 
sold its abandoned electric plant to a Denver company, who will 
dismantle the building and ship it to Denver. The local electric 
company is securing its current from the Colorado Power Company 
at Canon City. The Arkansas valley people have been awarded 
the contract to furnish electric lights for the town of Rockvale, 
and wiring the camp will be commenced soon. A five-year franchise 
has been secured. 

WAUPACA, WIS.—The Waupaca Electric Light and Railway 
Company stockholders at their annual meeting reelected the former 
board of directors, as follows: Charles Churchill, Irving P. Lord, 
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Wallace H'. Lord, A. M. Penney, P. M. Olfson. The directors met 
afterwards and elected the following officers: A. M. Penney, presi- 
dent; Wallace H. Lord, vice-president; P. M. Olfson, treasurer; 
Irving P. Lord, secretary and general manager, all being reelections 
except the vice-president, which office was created at the meeting. 


ASHLAND, WIS.—At a council meeting it was decided by a 
unanimous vote to go to work at once and prepare plans and call 
for bids for a municipal lighting plant. It was also definitely de- 
cided to pay for the plant by special bonds to be issued against the 
plant and its income, these bonds not to be general city HMability 
bonds. In addition to taking this action the council decided to ap- 
propriate the sum of $5,000 to buy a sufficient amount of the land 
on White river so that the city could secure possession of it at once 
for the development of a water power. 


MILFORD, OHIO—At a meeting of the council the matter of 
granting a franchise for furnishing electricity to the town and its 
citizens for lighting and power purposes was taken up. A proposi- 
tion was submitted from J. J. Peurrung, general manager of the 
Cincinnati, Milford & Loveland Traction Company, also one from a 
Mr. Rugg, of Terrace Park. The matter was discussed with these 
two gentlemen on a basis of a franchise for ten years and the 
solicitor was instructed to prepare an ordinance granting a fran- 
chise for ten years and present the same to the council for action. 


REDDING, CAL.—As further important units in the project of 
the Pacific Power Company, which is preparing to install the largest 
electric plant in the northern part of the state, the purchase of the 
Hamilton ranch of 500 acres and the signing of an agreement by 
Carl Schuler to sell his property, have been consummated. The 
properties above named are situated near Manton, and, together 
with the purchase of the Daniel Gover land, which is the location 
chosen for the 15,000-horse-power plant, place the company in a 
controlling position as regards the use of water and eliminates, 
it is said, any possible obstacle. 


BALTIMORE, MD.—The Roland Park Electric and Water Com- 
pany has filed a mortgage deed of trust in the clerk's office at 
Towson in favor of the Continental Trust Company to secure an 
issue of 400 thirty-year five per cent gold bonds of $1,000 each. Of 
this issue $300,000 will be put out at once for the purpose of 
retiring and canceling bonds heretofore issued by the Roland Park 
Electric and Water Company to the Baltimore Trust and Guarantee 
Company, of which only $312,000 worth have been used out of an 
authorized issue of $500,000. The above action was taken in accord- 
ance with an agreement between the Roland Park Electric and 
Water Company and the Roland Park and Consolidated Gas, 
Electric Light and Power companies. The Roland Park Company 
is now the holder of the first issue of bonds. 


LAKEPORT, CAL.—At a special meeting the town council 
granted a franchise to the Lake County Electric Power Company 
to install an electric lighting and power system within the town 
limits. G. W. Scott, W. W. Van Arsdale and Theodore A. Bell 
are the principal stockholders of this corporation, which was or- 
ganized for the purpose of distributing electricity throughout Lake 
county. The company will receive its electricity from the plant 
of the Snow Mountain Power and Water company, which is in 
course of construction on Eel river. Scott and Van Arsdale, ex- 
Senator J. N. Felton and others are interested in the Snow Mountain 
project. They will run a high potential line through Lake county. 
It is the intention of the Lake County Electric Power Company to 
have its lighting system installed by next October. 


BOWLING GREEN, KY.—The Green River Hydroelectric Com- 
pany. of which H. D. Fitch, of Bowling Green, is president, has leased 
from the United States government land and surplus water at Lock 5 
on the Green river, where a plant will be built to develop about 1,000 
kilowatts. This power will be transmitted to Bowling Green, a 
distance of thirteen miles. The Kentucky River Hydroelectric Com- 
pany, of which T. L. Fitch, of Louisville, Ky., is president, will 
develop water power at several dams on the Kentucky river. It will 
transmit this power to manufacturing and other industrial enter- 
prises at Lexington, Frankfort, Paris, Richmond and other points. 
The National Power Company, of which S. H. Ellison, Jr., of Nash- 
ville. Tenn., is secretary, proposes to utilize the water power at Lock 
A, on the Cumberland river, and transmit the power to Nashville, 
which is twenty-two miles distant. 
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TELEPHONE AND TELEGRAPH. 
STERLING, NEB.—The Independent Telephone Company has 
leased the Pohlans block and proposes to install a new system. 
The company will reduce rates to $1 per month. 


WATERTOWN, N. Y.—Several of the local independent tele- 
phone lines in Adams and Rodman will probably be brought together 
under the title of the Adams Center Telephone Company. The 
merger is proposed for mutual benefits. 


LITTLE ROCK, ARK.—As soon as materials arrive the re- 
construction of the telegraph line between Van Buren and Wagoner, 
I. T., a distance of ninety miles, will commence. There will be thirty- 
five poles to the mile on the new line, each of which will carry two 
six-wire arms. 


BELLEFONTAINE, OHIO—The Bell Telephone Company is or- 
ganizing farmers’ telephone companies in every township in Logan 
county. When the farmers have erected the lines the Bell people 
will do the switching, furnish free county service and provide re 
ceivers and transmitters at a rental of $4 a year. 


BESSEMER, ALA.—The Southern Bell Telephone Company is 
making extensive improvements in and about Bessemer. The work, 
when finished, will cost about $10,000 or $12,000. New cables are 
being installed all over the city and in Jonesboro and Lipscomb, 
which will, it is c'aimed, greatly facilitate the service. 


HARTFORD, CT.—A resolution has been introduced in the legis- 
lature incorporating the Farmington Valley Telephone Company, 
and authorizing it to own, equip, sell, operate and maintain sys- 
tems of telephone exchange and telegraph in any or all of the cities, 
towns and boroughs of Connecticut and other states. It may in- 
crease its present capital of $54,000 to $500,000. 


BOSTON, MASS.—At the annual meeting of the Southern Massa- 
chusetts Telephone Company, the following officers were elected: 
president, Thomas Sherwin, of Boston; vice-president, Jasper N. 
Keller, of Boston; directors: Frederick P. Fish, of Boston; Thomas 
Sherwin, Jasper N. Keller, Charles F. Ayer, of Lowell; Francis A. 
Couston, of Boston; Dr. Otis Parker, of Lowell; Charles W. Clifford, 
of New Bedford. 


DAVENPORT, IOWA—The city council has passed the ordi- 
nance granting to the Central Union Telephone Company a new 
twenty-five-year franchise. This ordinance provides that the com- 
pany shall place its lines underground in the fire limits, shall give 
the city a new and up-to-date fire and police alarm system, and fixes 
local telephone rates on an equal basis with those of cities of like 
size in the state. The company will also pay all costs of litigation. 


HAMILTON, ONTARIO—Cayuga town council has granted a fif- 
teen-year franchise to the Erie Telephone Company. The company 
agrees to commence the construction of the system in the village 
within six months. The Erie company purposes to extend also to 
Gypsum Mines, York and Canfield, thus giving telephone communica- 
tion with all points in the vicinity. It is said that the new company 
may make some arrangement with the Bell Telephone Company in 
order to gain a good long-distance connection. 


CHICAGO, ILL.—Three new telephone companies have been 
chartered in Springfield to do a long-distance telephone business, 
with Chicago as the centre. The charter also grants the right to 
manufacture apparatus. The new companies are the Chicago, St. 
Louis & Western; Chicago, Milwaukee & Northern, and the Chicago, 
Indiana & Eastern Long Distance Telephone Companies. The capital 
in each case is $5,000, and the incorporators are Conrad H. Poppen- 
hausen, Joseph L. McNab and William G. Hamilton. Mr. Poppen- 
hausen states that the new companies have been formed to extend 
the automatic long-distance telephone service to outside points. 


NASHVILLE, TENN.—At the regular annual meeting of the 
board of directors of the Cumberland Telephone and Telegraph 
Company the present officers of the company were reelected for the 
ensuing year, as follows: James E. Caldwell, president; W. W. 
Berry, William Litterer and A. G. Sharp, vice-presidents; Leland 
Hume, general manager; T. D. Webb, treasurer, and H. Blair 
Smith, auditor. At a meeting of the company held in Hopkinsville, 
W. S. Bransford, of Nashville, and John W. Barr, Jr., of Louisville, 
were elected to membership on the board of directors to succeed 
Nat. Baxter, Jr., resigned, and George R. Knox, deceased, these two 
vacancies having occurred since the last meeting. 
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ELECTRIC RAILWAYS. 
POTTSTOWN, PA.—Plans and specifications have been prepared 
for the extension of the Ringing Rocks trolley line, recently ac- 
quired by the Schuylkill Valley Traction Company, to Boyertown. 


ROANOKE, VA.—The Roanoke Railway and Electric Company 
has announced that it will begin at once the erection of a new 
modern plant, to cost $225,000, on a site purchased recently from the 
Norfolk & Western Railway Company. : 


MARQUETTE, MICH.—A deal has just been consummated by 
which the Marquette County Gas Light and Traction Company 
secures the property of the Marquette car systems at Ishpeming 
and Negaunee. The properties brought $289,000. 


BRADFORD, PA.—The Western New York & Pennsylvania Trac- 
tion Company, which recently acquired the Bradford and Olean lines, 
is to construct another line between this city and Carrollton, N. Y. 
At Carrollton, the proposed new line will connect with the trolley 
system between Olean and Salamanca. 


BIRMINGHAM, ALA.—The Birmingham Railway, Light and 
Power Company will materially add to the power-house on Powell 
avenue, this year. The plans have been drawn and the appropria- 
tion made for these additions, which it is estimated will more than 
take care of the increased demands for 1907. 


WEST POINT, VA.—The West Point Traction Company has been 
organized, and the following officers elected: J. W. Marshall, presi- 
dent; G. E. Guvernator, vice-president; J. W. Owens, secretary and 
general manager; G. C. Guvernator, A. J. Bagby and W. C. Dunham, 
board of directors. This company will operate motor cars for the 
transportation of passengers and freight in this section. 


HUNTSVILLE, ALA.—The power plant of the Huntsville Rail- 
way Light and Power Company, will be doubled within the next few 
months. The purpose is to provide against an accidental shutdown 
of the service. It is also generally believed that it means the exten- 
sion of the car system. The duplicate plant will cost something 
between $30,000 and $40,000 and will necessitate the enlargement of 
the power plant building. 


ALBANY, N. Y.—The state railroad commission has consented 
to the issuance of a first mortage for $200,000 by the Putnam & 
Westchester Traction Company; a first mortgage for $4,500,000 by 
the Schenectady & Margaretville Railroad; a first mortgage for 
$1,000,000 by the Hancock & East Branch Railroad; and a first 
mortgage for $1,000,000 by the Hudson River & Eastern Traction 
Company. All these companies recently received the permission 
of the commission to build the proposed roads. 


NEW ORLEANS, LA.—Representatives of the Stone & Webster 
syndicate, of Boston, have closed the deal for the purchase of the 
property of the Baton Rouge Electric and Gas Company. The pur- 
chase price was $150,000. C. D. Wyman, formerly manager of the 
New Orleans Traction Company, but now a member of the Stone 
& Webster syndicate, will immediately succeed John D. Fisher as 
president of the company. Plans for rebuilding and renovating the 
entire plant of the Baton Rouge Electric and Gas Company will 
now be perfected and executed. 


BETHLEHEM, PA.—Capitalists of Bethlehem, Nazareth and 
Stroudsburg are at work on a direct trolley line between Philadel- 
phia and Delaware Water Gap. The nearest trolley road is now four- 
teen miles from this mountain resort. The new road will extend 
from Wind Gap to Saylorsburg, thence to the trolley road now being 
build by Wilkes-Barre capitalists to East Stroudsburg and the Gap. 
It is to be known as the Stroudsburg & Wind Gap Street Railway 
Company, of which J. B. Williams, of Stroudsburg, is president. 
A power plant will be located at Pen Argyl. 


OAKLAND, CAL.—The Southern Pacific Company has completed 
the purchase of an entire block west of Fruitvale avenue, the con- 
sideration being $30,000. The property was purchased by the com- 
pany as a site for the new power-house and car barns which it will 
erect in connection with the establishment of an electric line to 
supersede the steam roads which now accommodate the local travel 
in Oakland and Alameda. The company proposes to erect one large 
power plant at this point for the generation of the electric current 
for the entire new system. This will require an, outlay of half a 
million dollars. 
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INDUSTRIAL ITEMS. 
THE AUTOMATIC OIL CUP COMPANY, Milwaukee, Wis., is dis- 
tributing an illustrated catalogue devoted to the “Bangs” automatic 
oil cups. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
will be pleased to send to anyone interested upon request its new 
bulletin devoted to coal and ash-handling machinery for power- 
plants. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has issued a Spanish catalogue covering its line of 
lighting fixture specialties. This catalogue will be sent to any one 
interested upon request. 


THE ROBERT INSTRUMENT COMPANY, 56 Shelby street, De- 
troit, Mich., has ready for distribution a folder describing and 
illustrating Robert pocket volt-ammeters, pocket voltmeters and 
switchboard ammeters and voltmeters. 


THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Ct., has leased the Davis Merriam property on Hubbard 
street, Middletown, Ct. This property will be developed as an addi- 
tion to its present large facilities in Hartford, Ct. 


THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, Mass., 
announces that it has been obliged to build a large addition to its 
factory, which has been equipped with the best of modern rubber 
machinery, practically doubling the capacity of the plant. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, has recently 
published two interesting and instructive bulletins. The first, No. 
1,038, is devoted principally to a pictorial exposition of typical 
installations of alternating-current generators. The second, No. 
115, gives directions for erecting Gates elevators. 


THE NEW YORK ELECTRIC CONTROLLER COMPANY, New 
York city, will move to 35-37 Rose street, in the early part of April, 
where it will secure facilities and modern equipment for turning out 
its motor-starters and controllers. This move has been made neces- 
sary because of the increased demand for apparatus and the neces- 
sity for larger facilities. 


THE ELECTRIC CABLE COMPANY, 17 Battery Place, New 
York city, has recently received large duplicate orders for ‘‘Voltax,” 
the high-potential insulating compound, from the New York Central 
& Hudson River Railroad Company, for use at High Bridge, N.Y., 
where extensive electrical work is being done. Duplicate orders 
have been received also from the Philadelphia Electric Company 
and the Public Service Corporation of New Jersey. 
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THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
ready for distribution the following literature: bulletin No. 1,087, 
describing and illustrating standard direct-current switchboard 
panels; No. 1,089 standard alternating-current panels for single- 
phase circuits; No. 1,090, series alternating-current arc-lighting sys- 
tem. There is also a new bulletin index and instruction book No. 
3,024, devoted to series alternating-current arc systems. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, announces that the Western Electric Company has adopted 
the Dossert solderless joint throughout in the electrical equipment of 
its new plant at Hawthorne, Ill. It is stated that a test for conduc- 
tivity showed the mechanical joint to have a loss of 0.05 per cent, 
compared with a loss of 0.30 per cent for the soldered joint. The 
mechanical joint also saved more than two feet of cable, the cost of 
which was said to be equal to that of the joint itself. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bul- 
letin No. 74, describes and illustrates engine-type alternating-current 
generators. The descriptive matter is interesting and instructive, 
and the view shows some of the details of construction and a few of 
the Crocker-Wheeler generators in successful operation. A very 
interesting illustration is that of a 4,000-kilowatt-ampere gas-engine- 
driven alternating-current generator installed at the plant of the 
California Gas and Electric Corporation, San Francisco, Cal. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has ready for distribution the following price lists: No. 5,159, de- 
voted to Edison incandescent lamps of the carbon-filament type; 
No. 5,160, Edison miniature incandescent lamps; No. 5,161, fan 
motors. The following bulletins are also being distributed: No. 
4,481, signal relays; No. 4,482, a guide to the design of medium and 
small-capacity central-station switchboards; No. 4,484, railway sig- 
nals, top-mast, direct-connected, two and three-position type; No. 
4,486, the CQ motor. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued the 1907 edition of the Exide battery instruc- 
tion book. This edition is more complete than heretofore, and 
describes the various parts comprising the battery, giving in detail 
the method of operating and caring for the apparatus, as well as 
instructions for assembling and putting it in commission. The 
book is being distributed by vehicle manufacturers, Exide battery 
depots and Exide distributors located in the principal cities through- 
out the country. Upon request any branch sales office of the com- 
pany will furnish copies. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Bach Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 39 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings, fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 

- delphia, Pa. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 


Secretary, S. S. 


Secretary, F. N. Cole, 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary; G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meeting held in Boston on third 
Wednesday in March. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. 
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ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 


Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. e 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA ELECTRICAL ASSOCIATION. 
Iowa State College, Ames, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


Secretary, L. B. Spinney, 


Secretary, C. C. Deering, 


Sec- 
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MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 33 West Thirty-ninth 
street, New York city. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
U. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 

Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 

RAILWAY SIGNAL ASSOCIATION. 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 14, 
1907. Next meeting, Chicago, Ill., March 18. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 

SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE 
PHONE ASSOCIATION. 
bury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Weils, 
Middlebury Electrical Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Il. 


Secretary, 


Secretary, 


Secretary, C. C. Rosenberg, 


INDEPENDENT TELE- 
Secretary, G. W. Buzzell, St. John- 


Sec- 


Record of Electrical Patents. 


Week of February 26. 


845,048. STORAGE-BATTERY PLATE. Joseph Bijur, New York, 
N. Y., assignor to the General Storage Battery Company. A 
method of mounting elements in the grid. 


845,051. ELECTRIC-RESISTANCE APPARATUS. Rolf von Brock- 
dorff, Bregenz, Austria-Hungary. The metallic skeleton con- 
stitutes the electrical resistance. 


845,053. INCANDESCENT-LAMP BULB. David F. Campbell, Van- 
couver, British Columbia, Canada. A concave, convex bulb con- 
taining a ring-shaped filament. 


845,056. TELEPHONE SYSTEM. Elmer R. Corwin, Chicago, Ill. 
A modified common battery system. 

845,062. TELEPHONE TRANSMITTER. James M. Dempsey, Chi- 
cago, Ill., assignor of three-tenths to William B. Beckman, Fay- 
etteville, Ark., and three-tenths to Harry T. Rogers and one- 
tenth to Madeline Dempsey, Chicago, Ill. The resistance mate- 
rial is enclosed in a cell. 

845,077. TELEPHONE TRUNKING SYSTEM. Harry C. Goldrick, 
Indianapolis, Ind., assignor to Kellogg Switchboard_and Sup- 


ply Company, Chicago, 11l. Supervisory signals are employed at 
the outgoing end. 
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845,101. POLARITY INDICATOR. Paul Leo, Elizabeth, N. J. A 
polarized indicator connected in the line. 


845,111. CIRCUIT FOR COIN-COLLECTORS. James L. McQuarrie, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. A method for controlling the coin-collector. 


845,112. CIRCUIT FOR COIN-COLLECTORS. James L. McQuarrie, 
Chicago, Ill., and Henry M. Crane, New York, N. Y., assignors 
to Western Electric Company, Chicago, Ill. Employs a coin- 
distributing magnet. 
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845,051.—ELECTRIC-RESISTANCE APPARATUS. 


845,126. MAGNETIC CLUTCH. Alfred W. Saville, Chicago, IHN., 
assignor to Western Electric Company, Chicago, Ill. A double- 
ended magnetic clutch. 


845,157. COMPOSITE TELEPHONIC AND TELEGRAPHIC CIR- 
CUIT. George M. Yorke, New York, N. Y., assignor to American 
Telephone and Telegraph Company. A telephone system is 
bridged on the line. 


845,188. RAILWAY SIGNAL SYSTEM. Francis M. Myers, Wind- 
sor, Mo., assignor of one-third to Charles A. Draper, Windsor, 
Mo., and one-third to Philip H. Kilpatrick, Corinth, Miss. An 
automatic block system. 


845,219. ELECTROTHERMAL CUT-OUT. Frank B. Cook, Chicago, 
Ill. A protector of homogeneous resistance material. 


845,220. BLOCK SIGNAL SYSTEM. Fred B. Corey, Schenectady, 
N. Y., assignor to General Electric Company. An alternating- 
current signaling system. 


845,268. SPRING TERMINAL-CLIP. John Schade, Jr., Brooklyn, 
N. Y., assignor to Fahnestock Electric Company. A spring clip 
for conductors. 


845,281. ELECTRICALLY OPERATED VALVE. Leonard A. Tir- 
rill, Lynn, Mass., assignor to General Electric Company. A sys- 
tem of remote control. 


845,282. TELEPHONIC-CURRENT REINFORCER OR REPEATER 
SYSTEM. Nathaniel G. Warth, Columbus, Ohio. A differential 
repeater. 


845,288. SWIVEL-TIP FOR ELECTRIC CONDUCTORS. William 
F. Barker, Somerville, Mass. A binding-post tip. 


845,316. MEANS FOR RECEIVING INTELLIGENCE COM- 
MUNICATED BY ELECTRIC WAVES. Greenleaf W. Pickard, 
Amesburg, Mass. An electrolytic receiver. 
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845, 282. —TELEPHONIC-CURRENT, REINFORCER OR REPEATER SYSTEM. 


845,323. TROLLEY POLE. Charles F. Wensinger, Fremont, Ohio. 
A double-armed trolley. 


845,328. PARTY-LINE LOCK-OUT. Mark P. Boone, Peru, Ind., as- 
signor to the Peru Common Battery Lock-Out Telephone Com- 
pany, Peru, Ind. Separable terminals are provided for the 
talking circuit. 


845,368. INTERRUPTER FOR MAGNETOS. Theodor M. Mueller, 
Braintree, Mass., assignor to Willard E. Dow, Braintree, Mass. 
A spring contact operated by a cam. 


845.370. COIN-COLLECTOR. Frank R. McBerry, Evanston, Ill., 
and James L. McQuarrie, Chicago, Ill, assignors to Western 
Electric Company, Chicago, Ill. A temporary coin-receiver is 
provided. 


845,405. TRACTOR FOR ELECTRICAL TOWAGE SYSTEMS. 
Léon Gerard, Brussels, Belgium, assignor, by mesne assign- 
ments, to American Adhesion Traction Company. Gripping- 
wheels are provided on the tractor. 
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845,406. ELECTRICALLY DRIVEN FLUID-PRESSOR. Arthur H. 
Gibson, Easton, Pa., assignor to the Ingersoll-Sergeant Drill 
Company, New York, N. Y. A method of driving a reciprocat- 
ing compressor. 


845,413. ELECTRIC-RESISTANCE THERMOMETER. Ernst 
Haagn, Hanau, Germany, assignor to the firm of W. C. Heraeus, 
Hanau, Germany. The resistance element is surrounded by 
quartz-glass. 


` 845,452. TELEPHONE TRUNKING SYSTEM. Francis W. Dun- 


bar, Chicago, 11l., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. A method of connecting in a trunk. 


845,459. ELEVATED. ELECTRIC RAILWAY. James M. Gilstrap, 
Oakland, Cal. A method of construction. 


845,609.—ELEcTRIC CONDUCTOR. 


845,476. SWITCH MECHANISM FOR ELECTRIC-LAMP SOCKETS 
AND THE LIKE.. James P. Neilson, Bridgeport, Ct., assignor 


to the Bryant Electric Company, Bridgeport, Ct. A key-switch: 


845,496. INSULATED RAIL-JOINT. George W. Whiteman, Phila- 
delphia, Pa. A method of insulating splice-bars. 


845,522. AUTOMATIC SIGNAL ATTACHMENT FOR TELEGRAPH 
REGISTERS. John C. Carmody and Walter K. Pulsifer, Fitch- 
burg, Mass. The recorder automatically lights a lamp. 


845,533. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A plurality of testing contacts is provided. 


845,546. TELEPHONE MAGNET. Aaron E. Harrison, New York, 
N. Y., and Crowell M. Haslett, Jersey City, N. J. A ring 
magnet with laterally projecting poles. 


845,585. CARBON ELECTRODE AND THE METHOD OF PRO- 
DUCING THE SAME. Truman P. Sharts, Readsboro, Vt., as- 
signor of one-fourth to Charles J. Howe, Jamaica, Vt., and one- 
fourth to William C. Davis and one-fourth to J. H. Cole, Reads- 
boro, Vt. Carbon is produced by the combustion of petroleum. 


845.609. ELECTRIC CONDUCTOR. Sidney G. Brown, London, Eng- 
land. A spirally wound conductor, the adjacent turns being 
insulated. 


845,614. POT-HEAD. William Callahan, South Bend, Ind. Three 
compartments are provided through which the conductor passes. 


845,637. WATCHMAN’S ELECTRIC TIME-DETECTOR. Otto E. 
Hausburg, New York, N. Y. The recording perforators are 
crank-shaped. i 


845,655. AUTOMATIC CIRCUIT-BREAKER. Harry W. Leonard, 
New York, N. Y. A no-voltage circuit-breaker. 


845,722.—PROTECTING DEVICE FOR VAPOR APPARATUS. 


845,656. ELECTRIC-CIRCUIT CONTROLLER. Harry W. Leonard, 
Bronxville, N. Y. A motor starter. 


845,670. VACUUM APPARATUS. Percy H. Thomas, East Orange, 
N. J., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Undesirable gases are removed from the apparatus by 
‘passing other vapors through it. 


845,683. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Charles P. Breese, Norfolk, Va., and Adoniram J. Wilson, West- 
field, N. J., assignors to the Hall Signal Company. A block- 
signal system. 


845,722. PROTECTING DEVICE FOR VAPOR APPARATUS. Percy 
H. Thomas, East Orange, N. J., assignor to Cooper Hewitt Elec- 
tric Company, New York, N,,-Y.;.-Cup-shaped receptacles sur- 
rounding the lead-in wires protect the latter from sudden Jars. 
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ISSUED WEEKLY 


SCIENCE AND PRACTICE AT ODDS. 

In its endeavor to meet the demands for electric power of 
the great city of London, the London County Council erected a 
large generating station on the river Thames. When authority 
was being asked of Parliament to build this station, no objec- 
tion was made, although it stands on the meridian of Green- 
wich and only about a mile to the north; but as soon as the 
station was put into service, a few months since, the authorities 
of Greenwich Observatory discovered this fine building on their 
northern horizon, and they could make out magnificent smoke- 
They found 
upon closer investigation that the station was equipped with 


stacks, from which occasionally smoke issued. 


reciprocating engines of large size, and it was believed that, 
when running, these engines gave rise to vibrations which, to 
some extent, interfered with the observatory’s operations. Com- 
plaint was therefore made, although it would seem to many 
that these troubles should have been anticipated and opposition 


‘to the new power station exerted before the city had gone so 


far with its work. 

The matter, however, was in some ways serious, and in an 
endeavor to rectify it, committees were appointed by the ob- 
servatory and by the London County Council to go into the 
problem thoroughly. This committee made an exhaustive in- 
quiry, and has recently made public its conclusions and recom- 
mendations, which are of no little interest. 

In the first place, it has been decided to leave matters alone, 
so far as the old equipment is concerned, for a year or so, so that 
more can be learned about the vibrations sct up at the observa- 
tory. Next, it was decided that turbines should be adopted 
instead of reciprocating engines for the new equipment of the 
second section of the power-house, which is to be erected shortly, 
and much attention should be given to securing perfect balance 
of the rotating parts. Furthermore, it is agreed that after the 
turbine equipment is in place the reciprocating engines shall 
not be used at night after 10 o’clock except under unusual con- 
ditions, and their running is to be restricted as much as possi- 
ble during the earlier part of the evening. With respect to the 
trouble caused by the chimneys, the agreement is that no new 


chimnevs shall be higher than 204 feet, and the gases issuing 


from these must not be hotter than 250 degrees Fahrenheit, 


conditions which are met by the present station. It secms that 
the heat from the gases interferes more with astronomical work 
than the smoke which occasionally can not be avoided. 

The result of the investigation amounts merely to leaving 
the conditions as they are and attempting to avoul the disturb- 
ances by adopting a different;type jof ‘equipment (for (the new 
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section. It seems rather a pity that these difficulties were not 
thought of before. Astronomical work is difficult enough under 
the best conditions, and all chances of possible disturbance 
should be thought of in advance and steps taken to prevent 
them, if this does not interfere too greatly with public needs. 


Se aR EEEa 

THE UNDERWRITERS ELECTRIC MEETING. 

The notice of the meeting of the Committee of the Under- 
writers’ National Electric Association to be held in New York, 
March 27 and 28, is attracting unusual attention by reason of 
the present magnitude of the growing interests involved in any 
action which such a body may undertake. 

Although this is the fifteenth mecting, the calendar has 
been changed from that of previous meetings, early in Decem- 
ber, to this present date, late in March. 

The personnel of the twelve members of the electrical com- 
mittee appointed at the first and only meeting of the whole 
association, held at Chicago during the Exposition of 1893, 
remains the same except that of the two new members, who 
take the place of those who have entered into more advantageous 
connections during the year. 

The meeting is to be devoted to a consideration of various 
amendments to the National Electrical Code which have been 
submitted as the reports of committees, or in the form of 
numerous suggestions, of which it is stated that one-tenth have 
been submitted from some responsible source, such as an or- 
ganization representing the combined opinion of a number of 
people, and nine-tenths being the personal contributions of in- 
dividuals. 

These amendments cover nine closely printed quarto pages, 
and represent incongruities of personal notions, as well as evi- 
dently well-considered results of experience. 

While these columns may not be at this time the place to 
enter into a detailed consideration of these hundreds of sug- 
gested changes, yet it is with a sense of relicf that the notice of 
the secretary, Mr. C. M. Goddard, states: 

“It has always been the endeavor of our Electrical Commit- 
tee to make only such changes in the Code as are made neces- 
sary by progress in the art, or such as have been shown by some 
ficld experience to be necessary to safeguard against hazard, and 
we believe this course mects with the approval of the electric 
lighting and contracting interests, as changes in the Code, even 
if necessary, cause more or less confusion and trouble.” 

That the National Electrical Code has a place in American 
electrical practice is evident by the care which electrical inter- 
ests devote to its provisions. 

Its whole force rests upon its equities, and these equities are 
dependent alike upon the enforcement as well as the letter of 
the regulations. 

That these questions will receive competent scrutiny goes 
without question, as the Code Committee of the National Elec- 
trie Light Association will hold a meeting for the purpose, the 


day before that of the Underwriters, for which the preparation 
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by means of interrogatories to all interests involved has been 
most thorough. 

On the day after the meeting of the Underwriters the Na- 
tional Conference on Standard Electrical Rules will hold its 
mecting, at which the commercial, operating, manufacturing 
and insurance interests will confer together upon the results of 
the general meeting the day before. 

Although it appears that the relations of the underwriters 
to electricity differ from their course with other industries, yet 
to the extent that these rules are a composite of the experiences 
of those engaged in applications of electricity to the service of 
mankind, their purpose is to be commended. 

It is evident that in the representatives of these various elec- 
trical industries, there will be assembled at these various 
meetings those who will form a concensus of opinion on the 
subjects under consideration, and it is sincerely hoped that the 
rules will be amended only from the standpoint of correction 
and toward simplicity. 

It is of the greatest importance to all interested in the ap- 
plications of electricity—and that is everybody—that changes 
should be made only for well-established cause and not from an 
academical standpoint. 

If any provision of the Code has failed to obviate preventable 
hazards, then those connected with that branch of the industry 
should be called upon to devise an efficient remedy, and doubt- 
less they will be as ready to perform such service in the future 
as they have been in the past. ° 

It is assumed that the phraseology of these rules makes no 
pretence to literary excellence, but if it is reported by those in 
the field that any clauses have been misunderstood by those en- 
gaged in practical electrical work, and such allegations have 
been made in the past, then such rules should be redrawn in 
clear phrase to prevent a continuance of such misunderstand- 
ings. 

The advances in electrical applications and the light of con- 
tinued experiences over larger ranges may require correspond- 
ing modifications in the Code, but those entrusted with the 
work, and also its attendant responsibility, should remember the 
words of Dumas, “The highest achievement of invention is in 


simplicity.” 


THE GENERATION OF ELECTRIC CURRENTS FROM 
LIGHT. 


Maxwell’s electromagnetic theory leads to the conclusion that 
a pressure is set up in the medium when light is radiated through 
it. There have been many attempts to observe this pressure, but 
the difficulties are exceedingly great, and as yet no satisfactory 
results have been obtained. Experiments in this direction fre- 
quently lead to others of considerable interest. An instance of 
this is given by the efforts of A. Bartoli to set up an electric 
current by means of a beam of light. Bartoli, having failed 
to observe the Maxwell pressure, thought that possibly he might 
be able to generate an electric current through the influence 


of a ray of heht. The latter being, according “te theory,>an 
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electromagnetie wave, should set up an electromotive force in 
conductors upon which it falls. However, the frequency of the 
light waves is so high that the impedance of a metallic surface 
will prevent the flow of current under ordinary conditions. 
Moreover, with ordinary light there would be no resulting effect, 
and even with polarized light the electromotive forces generated 
would be alternating and action confined to a thin layer of the 
surface, the layer immediately beneath it acting to short-circuit 
all molecular paths, making detection impossible. 

Bartoli thought that by moving a conductor through a beam 
of light at a very great speed, he might be able to unbalance 
the electromotive forces set up and thus obtain a pulsating 
effect. He tried an experiment to determine this as long ago 
as 1880, though he only recently described it. At that time he 
was working under difficulties, on account of the lack of sensi- 
The method 
consisted in mounting a thin silver ring on an insulated wheel 


tive instruments and other laboratory facilities. 


so that it would be revolved in its own plane about its centre. 
The ring was cut at one point and conductors carried down to 
suitable slip rings, from which connections were carried to a 
galvanometer. This ring was revolved in its own plane at the 
highest speeds obtainable, and a beam of light allowed to fall 
It was found that this led to a deflection of the gal- 


vanometer, which did not occur when the ring was standing still 


upon it. 


with the light upon it nor when it was revolved, but without 
being subjected to the light. The conclusions reached were that 
this arrangement did demonstrate that a current was set up by 
a beam of light if the surface upon which it fell was revolved 
so that the effect of the ray would be unsymmetrical with re- 
spect to it. 

The amount of action observed by Bartoli was surprisingly 
large, and led Mr. Bergen Davis to investigate the matter theo- 
retically. g, in 


He gives his results, which are very interesting, 


the Physical Review for February. An analytical analysis of 
the problem leads to the conclusion that the electromotive force 
which would be set up would be exceedingly small—in fact, 
very much too small to be detected by the most sensitive gal- 
vanometer obtainable to-day. In order to verify these conclu- 
sions, a device similar to Bartoli’s, though constructed with 
much greater care, was made. Bartoli’s conducting ring was 
comparatively thick—so thick that the back layers of metal 
would act as return paths for the surface layer, in which the 
electromotive forces would be set up. For this reason his ring 
must have been short-circuited everywhere. Moreover, he did 
not take any precautions to prevent disturbances due to the air 
surrounding the revolving ring. Mr. Davis obtained an exceed- 
ingly thin ring by silver-plating on glass—so thin that part of 
the hght was transmitted through it. In this way the electro- 
motive forces would be set up throughout the entire thickness 
of the ring, though, of course, they would be greatest at the sur- 
face. The precautions taken to cover up the revolving disc are 
found to be very necessary; otherwise the galvanometer behaved 


in an erratic manner, deflecting first in one direction and then 
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in the other. This action disappeared when the ring was prop- 
erly protected. 

The results of the analytical study showed that with an ordi- 
nary beam of light an electromotive force of less than 4 x 10-*? 
will be obtained = This could be increased one hundred times 
by concentration with a lens. The speed employed was about 
6,000 centimetres per second. Various rings were tried, having 
different resistances, one of these being platinum. Under these 
conditions no deflection of the galvanometer could be observed— 
in fact, the sensibility of the galvanometer, although it certainly 
must have heen very much greater than any intrument available 
in 1880, was still 3,000,000 times too low to observe the small 
electromotive force which theory indicates should be set up. The 
conclusion reached is that such an electromotive force must be 
set up, due to a beam of light, but that it is practically impossi- 
ble, with anv means now at hand, to detect it. 


THE ARC AS A SOURCE OF LIGHT. 

The incandescent Jamp in its new varieties has been receiv- 
ing much attention of late. Its possibilities for outdoor illumi- 
nation in the high-candle-power units of high efficiency have 
suggested to some that it will drive out the are Jamp and con- 
siderably restrict the field of the latter; but it should not be 
overlooked that great advances are being made in the are lamp 
itself, even though they are attracting less general interest. A 
most interesting discussion of this phase of the lighting problem 
was that given by Dr. Elihu Thomson in the ELecTRICAL REVIEW 
for March 9. In this Dr. Thomson runs briefly over the history 
of the arc lamp and points out the peculiar and valuable prop- 
erties of this type of illuminant. Hae divides are lamps into 
two great classes: those in which light is emitted from incan- 
descent solid bodies—generally the electrodes; and those in 
which the are itself is luminous. There are, of course, ways of 
varving both of these effects, and in some instances the lamp is 
really a combination of the two, as the arc is luminous not only 
on account of incandescent vapor, but also the incandescent solid 
particles entrained in it. 

It is worth while pointing out that in some respects the arc 
The 
latter must employ a solid radiator, and it is therefore limited 
by the limits of incandescent solid bodies; and although certain 
of these bodies may be called sclective, using the term to indicate 


lamp affords greater possibilities than the incandescent. 


any departure from black-body radiation, the arc lamp has not 
only this possibility, but it may be selective in another sense: 
it may—and, indeed, some of the types do—radiate spectral 
lines or bands. A radiation of this kind will, in general, 
be more efficient as a light producer than radiation from a 


solid body. 


vantage; it produces light of a distinctive color. 


However, it involves what is sometimes a disad- 
The ob- 
jection to this must be overcome by employing for electrodes 
materials which give bands scattered well throughout the spec- 
trum. The most noteworthy instance of this kind is the mag- 
netite lamp, the luminescence of which is produced by incan- 
descent titanium. 


i 
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American Institute of Eiec- 
trical Engineers. 


The 215th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineers’ Building, New York 
city, Friday evening, March 1. The sec- 
retary announced that at the meeting of 
the board of directors held in the after- 
noon, 125 associates were elected and nine 
associates were transferred to the grade of 
member. Also that upon recommendation 
of the committee on papers and meetings 
it was decided to hold the annual conven- 
tion at Niagara Falls during the week be- 
ginning Monday, June 24. Niagara Falls 
had been selected largely on account of 
its favorable geographical position as re- 
gards the centre of membership, and con- 
ventions held there in the past had been 
well attended and eminently successful. 

The following papers were read and 


_ discussed : 


“Alternating-Current Electrolysis,” by 
J. L. R. Hayden 

“Electrolytic Corrosion of Iron and 
Steel in Concrete,” by A. A. Knudson. 

“Some Theoretical Notes on the Reduc- 
tion of Earth Currents from Electric 
Railway Systems by Means of Neyative 
Feeders,” by George I. Rhodes. 

The paper by Mr. Hayden describes the 
methods employed for arriving at the con- 
clusions given regarding alternating-cur- 
rent electrolysis. ‘These tests included the 
investigation of different current densi- 
tics and dilferent frequencies. Tests were 
made with diluted solutions of such salts 
as may be found in the ground, and also 
with various kinds of soils. The follow- 


ing conclusions seem to be warranted from 


the investigations: 

Alternating-current electrolysis is not a 
phenomenon like direct-current electroly- 
sis, on which definite quantitative gen- 
eral laws can be formulated; but is of 
the character of a secondary effect; that 
is, the action of the positive half wave 
is not quite reversed by the action of the 
negative half wave, leaving a small differ- 
ence, rarely exceeding one-half per cent 
of the electroly tic action of an equal direct 
current. 

Alternating-current electrolysis varies 


‘from practically nothing to somewhat less 


than one per cent of direct-current elec- 
trolvsis. Since electrolytic action of the 
alternating current appears as a smal] 
difference between two large and nearly 
equal quantities, the action of the posi- 
tive and of the negative half wave, a very 
small variation in the action of either 
half wave makes a very large difference in 
the result, and this probably accounts for 
the very ‘large variation in the electro- 
lytic action of alternating current com- 
pared with the constancy of the electro- 
lytic action of direct current. 
Alternating-current electrolysis, when 
expressed quantitatively, or in per cent, 
of the action of an equal direct current, 
varies very greatly with the chemical 
character of the electrolyte. The nitrates 
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and similar compounds, as fertilizers, 
tend to increase electrolytic corrosion ; 
carbonates and, in general, alkaline reac- 
tion of the soil, decreases the corrosion ; 
that is, exert a protective action. 

In general, lead is more attacked than 
iron, and the latter shows still more er- 
ratic behavior than lead, probably due to 
the existence of a passive state. 

In general, electrolytic corrosion by al- 
ternating currents increases with decrease 
of frequency. This increase with decreas- 
ing frequency does not follow a general 
law, but depends largely upon the chem- 
ical character of the electrolyte. It may 
be enormous; that is, twenty-five-cycle 
current gives many times greater corro- 
sion than the same current at sixty cycles. 


Or it may be very small and negligible. 
ln some instances sixty-cycle current 


seems to give a somewhat greater attack 
than twenty-five-cycle current. 

Chemical corrosion by the soil, and 
electrolytic corrosion by alternating cur- 
rent mereases very greatly with increasing 
temperature of the soil, 

It seems that a direct current superim- 
posed on the alternating current and 
equal to 1.5 per cent of the alternating 
current, perfectly protects the lead plates 
against electrolytic attack by twenty-five- 
evele current; so that the corrosion of the 
lead plates in the soil is reduced to the 
value of corrosion which would take place 
spontaneously by the chemical action of 
the soil, or even less. 

The average electrolytic corrosion in 
ordinary soil, by twenty-five-cycle alter- 
nating current, is 0.280 per cent (in soil 
containing fertilizer it is greater); 1,833 
ampere hours would 
cei trically 

1833 X 0.0028 X 3.86 = 19.85 

of lead. 

With a chemical corrosion of 0.013-£ 
milligrammes per square inch an hour, 
observed, 294 square inches would lose in 
478 hours, ) 

0.0134 X 294 X 470 = 1850 młlli- 
grammes = 1.85 grammes. 

Without: protective action by superim- 
posed direct current, the total corrosion 
of the lead plates during the twenty days’ 
test therefore should be 21.70 grammes. 

By the superposition of 28.2 ampere- 
hours direct current, or 1.5 per cent of the 
alternating current, this was reduced to 
1.78 grammes. 

Or to 8.2 per cent of its former value, 
showing strong protective action of the 
superimposed direct current. 

The paper by Mr. Knudson dealt with 
the insulating property of concrete sur- 
rounding metallic structures, and the 
amount of current and time necessary to 
cause corrosion upon metals encased in 
concrete or hydraulic cements, and also 
to test their value as electrolytes. Iron 
tubes were imbedded in concrete, two 
blocks being immersed, respectively in 
fresh water and sea water with current 
flowing through the blocks, a third block 
being immersed in sea water, but without 
current flowing. Two series of tests were 
made. 

These tests and experiments seem to 
show that only a small fraction of an am- 


grammes 


therefore dissolve 


Vol. 50—No. 11 


pere is necessary to cause electrolytic 
action. The element of time being always 


with us, it is only necessary where elec- 
tric currents are present of sufficient volt- 
age in the proper direction to cause even 
a very small amount of current to pass 
that will in time cause corrosion upon in- 
terior steel structures, whether placed in 
concrete, brick or in granite masonry. It 
is not expected, however, that large gran- 
ite piers would develop cracks, but elec- 
trolysis to interior steel work and to 
bridge anchorages may go on just the 
same. Cracks may develop, however, in 
concrete piers of small bridges, such as 
these which cross crecks or canals, 

The paper by Mr. Rhodes treated the 
subject of reducing the earth currents 
from railway systems under several heads: 
With no copper in the return circuit. 
With copper of uniform section bonded to 
the rails at short intervals. Copper dis- 
tributed to give uniform drop, bonded to 
the rails at short intervals. A single in- 
sulated negative feeder connected to rails 
at middle of the line and at the power 
station. A single insulated feeder con- 
necting the rails to the negative bus-bar 
only at the middle of the line. Several 
insulated feeders with equal potentials at 
all feed points. The author arrived at the 
conclusion that insulating the negative 
bus-bar very much decreases the leakage 
current in all cases, the decrease being 
in the neighborhood of eighty per cent. 
Further than this, it is unnecessary to 
consider the case of a solid ground at the 
power station. With ‘the Dus-bar insu- 
lated, the leakage currents with the cop- 
per either uniformly distributed or dis- 
tributed for uniform drop, are identical. 

With a single feeder to the middle of 
the line and a connection to the bus-bar 
at the power station, the results are poorer 
than for any other method for large feed- 
ers, the divergenecy becoming greater as 
the amount of copper is increased, but 
with a single feeder and no other connec- 
tion between bus-bar or rails, the leakage 
is Independent of the amount of copper 
used and equal to 4.8 per cent of the orig- 
inal leakage with the bus grounded and 
no copper in the negative circuit. The 
superiority of the boosted negative feeder 
ean of reducing leakage from the rails 

s apparent, two feeders reducing the leak- 
ave to 1.2 per cent of its original value 
with the bus-bar grounded, or about 6.2 
per cent of its original value with the bus- 
bar insulated. Verv little is gained by 
using more than two feeders. 

In conclusion the author gives a few 
figures as to the amount of copper re- 
quired to reduce the leakage to one-half 
with the bus grounded. He considers a 
double-track road with 100-pound rails. 
The eaat conductivity of each rail 
is about 1,200,000 circular mils of copper 
if well bonded, making 4,800,000. 

If the copper is to be of uniform sec- 
tion. 4.800.000 circular mils must be used 
the entire length of the line. 

If the copper is to be distributed to 
best advantage it must be of a section 
9.120.000 circular mils at the power sta- 
tion, being reduced mmiformly toyzero at 
a point 65.5, per,cent-of the)distance to 
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the end of the line. The total amount of 
copper used will be sixty-two per cent of 
that in the first case. 

If an insulated feeder to the centre of 
the line is used, with a connection at the 
power-house it must be of a section 7,200,- 
000 circular mils, making the weight of 
copper seventy-five per cent of that in the 
first case, 

If the bus-bar is now insulated the 
4,500,000 circular mils of copper extend- 
ing the entire length of the line will re- 
duce the leakage to 9.7 per cent; sixty- 
two per cent of this copper distributed to 
best advantage will reduce the leakage to 
twelve per cent; while a single feeder with 
a connection at the power-house, using 
seventy-five per cent of the copper, will 
reduce it to 10.4 per cent. Using a weight 
of copper determined only by its carrying 
capacity and the cost of power, in two 
boosted feeders, will reduce the leakage to 
1.2 per cent with no connection at the 
power-house, and by using twenty per cent 
larger feeders, to 0.77 per cent with such 
a connection. 

The discussion on the papers was 
opened by L. B. Stillwell, of New York 
city, who said that Mr. Hayden’s paper 
shows that the electrolytic damage to sub- 
terranean metallic structures, which al- 
ternating currents are liable to cause, is 
practically negligible under ordinary cir- 
cumstances. It also indicates that special 
conditions may exist which call for the 
adoption of preventive measures. The 


method of protecting cable sheaths sug-. 


gested is ingenious. Quantitatively con- 
sidered, however, his results indicate that 
it will rarely be necessary to adopt his 
plan of superimposing a continuous po- 
tential upon an alternating potential. 
Unfortunately, in the discussion of elec- 
trolysis, the lawyer generally has been 
rather more prominent than the engineer. 
Too often, also, the engincers, who have 
been retained by one or the other parties 
interested have approached the subject 
from a radically partisan viewpoint. In 
many of our cities and towns damage, due 
to electrolysis, is in progress which might 
be prevented by reasonable application of 
known principles and methods. That the 
prevention is not employed is due, in part, 
to our engineers, but perhaps still more 
to the general unwillingness of the man- 
agement of electric railway companies to 
spend money in preventing damage which 
is not seen. The duty of the engineer is 
to exercise his influence to secure a reali- 
zation of the facts that “an ounce of pre- 
vention is worth a pound of cure,” and to 
induce his client to take timely precau- 
tions to protect the interests of his neigh- 
bors, and, by so doing, to protect his own. 
Mr. Rhodes gives an excellent theoreti- 
cal discussion of the possibilities of an 
apparatus probably destined to do much 
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more work in the future than it has in the 
past. Properly applied, it is of the great- 
est value in minimizing electrolytic dam- 
age under certain conditions. ‘he plans 
of the Hudson companies, in New York 
city, contemplate the use of boosters to 
prevent possible electrolytic damage to the 
metallic shells of the tube tunnels, des- 
tined to connect the Borough of Manha- 
tan and the New Jersey shore, and the 1u- 
terborough Rapid Transit Company is also 
proposing to use them for a similar pur- 
pose in connection with its tunnels under 
the East river. 

Franklin N. Waterman, New York, did 
not agree with the conclusions reached by 
Mr. Knudson, as the data given are not 
sufficient to warrant such broad state- 
ments. 

Mr. Rhodes shows that earth currents 
can be substantially eliminated by proper 
care of the return system. To do this by 
means of copper return feeders would 


often be found impracticable on account 


of the cost. The natural result, in the 
cases where remedies are necessary, is the 
negative booster. It gives the means, with 
reasonable watchfulness, of determining 
the distribution of current in a network. 
The paper, dealing as it does only with the 
single trolley line, naturally does not 
bring that out. It shows the enormous 
gain in respect to reduction of earth cur- 
rents, but does not show the other possi- 
bility of the negative booster, namely, the 
determination of the distribution of the 
return current in the network, which is 
a feature in many cases of very great 
value, particularly in making it possible 
to reduce to a minimum the track drops 
in those regions where current, which has 
escaped to the earth, is returning to the 
rails. 

Paul Winsor said in Boston, in certain 
places the conditions are bad and some 
trouble has taken place near the Harvard 
power station, where there is a marsh of 
salt water, and beyond which, about a mile 
away, is the first car track. There is in 
the vicinity a large number of water mains, 
but a careful study of the situation has 
reduced the trouble most materially. The 
telephone companies have taken great 
pains to survey their cables, and when they 
find a place where they think there is dan- 
ger of electrolysis they take the matter 
up with the railroad engineers, who put 
in a negative feeder or connection to the 
rail, as may be best, and thus get over the 
trouble. The railroad has cut its own 
cables in many places and made special 
connections and thus got rid of the 
trouble. The Metropolitan Water and 
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Sewerage Board have large pipes out in 
the Cambridge section. The railroad 
studied the matter carefully and intro- 
duced eleven insulated joints in these 
pipes. Some of the joints are rubber and 
sorne are wood. 

John W. Corning, by means of maps 
and diagrams, explained the method by 
which the electrolytic troubles were avoided 
in Boston. Certain sections were supplied 
from one power station by current from a 
machine placed in three-wire relation with 
the rest of the power station; that is, the 
power was supplied to the trolley wire 
from the negative pole of the machine, 
and the positive pole was grounded. No 
change was made in the feeder sections; 
they were simply turned over in polarity 
without any change except the installa- 
tion of an additional set of insulating 
joints in the trolley wire at the points of 
intersection of positive and negative sec- 
tions. An electrical survey was then made 
of the system and showed a reduction of 
eighty-five per cent in the leakage cur- 
rent. 

A communication from S. M. Kintner 
was read, which quoted from an article on 
alternating-current electrolysis, published 
in the Electric Club Journal of November, 
1905. It was found from tests that, at 
twenty-five cycles, the effect was negligi- 
ble, as it was less than one per cent of 
that caused by direct current under simi- 
lar conditions. The conditions assumed 
by Mr. Hayden are very unlikely to exist 
in actual service. He found it required 
about 260 volts to force only thirty am- 
peres between two terminals each of 
twenty square feet of surface, with the 
terminals only six feet apart and the earth 
exceedingly moist from impure water. 
Another test with similar-sized terminals 
placed in a less favorable location gave 
only about seven amperes for 260 volts. 

Calvert Townley thinks engineers have 
been unduly fearful of the electrolysis 
problem. It should be no more difficult 
of solution than the ordinary questions 
met every day. ‘Telephone companies, in 
the protection of lead sheathing cables 
from continuous-current electrolysis, have ` 
adopted a plan which they believe is en- 
tirely satisfactory and sufficient. They 
connect the lead sheath of the cable, where 
the cable is positive to the return circuit, 
with a metallic conductor or bond, so that 
the differences of potential between these 
two conductors is practically eliminated. 
They do not pay any attention to the 
sheath where it bears a negative relation 
to the return current. The tendency to 
flow out of the pipe/is*not conceritrated 
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to one particular point. There will be an 
area, a positive area, through all of which 
area there will be a tendency of the cur- 
rent to flow from the sheath to the rail, 
but it is not necessary to bond the two 
conductors together at every point in the 
area. Some central point is sclected and 
the bond inserted there. Consequently the 
tendency to flow is not entirely removed 
altogether, but it is removed to such a 
degree that electrolytic action is practi- 
cally nullified. 

George F. Sever referred to the diffi- 
culty of obtaining any satisfactory legal 
settlement of electrolysis disputes, and de- 
scribed experiments in alternating-current 
electrolysis at sixty cycles conducted at 
Columbia University several years ago. 
Where actual damage from electrolysis 
does take place it is gencrally due to the 
neglect of the engineer of the system 
whose pipes are injured to adopt recog- 
nized precautions. 

A. F. Ganz, Hoboken, N. J., called at- 
tention to a point brought out in Mr. 
Rhodes’ paper—the fact that the disposi- 
tion of return feeder copper is quite as 
important as its weight. The calculations 
given show clearly that the way to secure 
a minimum of stray current from the 
grounded rails of a single-trolley electric 
road is to insulate the negative bus-bar, 
and to employ two or more insulated re- 
turn feeders, either so proportioned in re- 
sistance or provided with negative boost- 
ers as to produce equal potentials at their 
connecting points to the rails. This 
method results in minimizing the poten- 
tial differences in the rails, and for this 
reason also minimizes stray currents from 
the rails. 

The question of electrolysis from stray 
railway currents has been very. carefully 
investigated in Germany by a committee 
of the German Society of Gas and Water 
Engineers, who have already issued three 
annual reports. Translations of these re- 
ports for the years 1904 and 1905 are pub- 
lished in abstract in the Report on Elec- 
trolysis of the American Gas Light Asso- 
ciation. The German committee have for- 
mulated a set of rules for electric trolley 
roads which are designed to prevent trou- 
ble from electrolysis due to stray currents. 
These rules require permanent bonding of 
the rails so that the resistance of the fin- 
ished track does not exceed the resistance 
of an equivalent unjointed track by more 
than twenty per cent. They also require 
that the resistance between the rail return 
and the ground be made as great as possi- 
ble, and to this end forbid the deliberate 
grounding of the negative bus-bar and of 
anv part of the return system. They also 
forbid the bonding of the rails to any 
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underground pipes or other metals. 
Great stress is laid in these rules upon 
the installation of return feeders in such 
a manner as to minimize the rail poten- 
tials. 

C. P. Steinmetz said the popular con- 
ception of electrolysis is rather mixed, and 
unfortunately, by a reaction therefrom, 
engineers are liable to overlook some fea- 
tures of the problem and mainly consider 
only that side which is of popular inter- 
est—that is, the destruction of gas and 
water pipes or bridge piers and such things 
in the soil. Fortunately, iron is a material 
which is rather stable and least attacked 
by electrolytic action; even wrought iron 
is not attacked very badly, steel very much 
less, and those iron carbides and silocides 
called cast-iron are hardly attacked at all. 
The problem of protection against elec- 
trolysis is not the problem of protecting the 
rails or gas in water pipes. They can very 
well look out for themselves, and with the 
reasonable use of negative feeders there is 
no danger with them. It is in the case 
of the lead cables of the telephone system 
that there is the greatest danger of elec- 
trolytic action. Electrolysis, due to stray 
current, is most destructive on lead. The 
underground metal structures which are 
suffering most are the underground lead 
cables, and there again it is the telephone 
cables. The high-power cables are rela- 
tively little affected, because, first, they are 
better protected in subways, conduits, 
manholes, etc., and furthermore it is not 
economical to let a power cable lie idle, 
and as long as it carries current it is at 
a temperature above ground, and con- 
densation is not likely to occur at or near 


such cables, but it does occur at or near 


a telephone cable. The telephone cable is 
exposed to the electrolytic attack. The 
telephone companies have secured protec- 
tion by maintaining the cable negative 
against the ground, by connecting to the 
negative terminal of the system. This 
protection is not secured by preventing 
any current from’ passing between the lead 
cable and the rail. That can not be done, 
but the protection is perfect and absolute 
by making the cable throughout its whole 
extension more negative than the sur- 
rounding ground. As long as the lead 
cable armor is maintained at a potential, 
however slight, negative against the 
ground, though current may pass, there 
will be no electrolytic corrosion. Where 
no ground is used at the negative pole of 
the dynamo, by having negative feeders 
which lead to the lead cables the whole 
cable svstem may be maintained at a nega- 


tive potential against ground, and even’ 


with a limited number of connections be- 
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tween the cable and negative terminal the 
cable may be protected absolutely, not 
merely partially. 

It has been stated in the discussion that 
alternating-current electrolysis does not 
need to be feared, because it is only one- 
half per cent, or even less, of direct-cur- 
rent electrolytic action. Those who know 
about the electrolytic attack and the dan- 
ger of it to lead cables say that in many 
cases of telephone cables an electrolytic 
corrosion, amounting to one-half per cent, 
of the direct-current action would be dis- 
ruptive in a very short time of the lead 
cable, and entirely unpermissible. It is 
feared by those responsible for the main- 
tenance of lead structures that even with 
the greatly reduced electrolytic corrosion, 
due to the alternating current, the corro- 
sion will still be destructive and harmful 


_ to the telephone cables, because it did not 


seem possible to protect against it. How- 
ever, Mr. Hayden says that even against 
alternating current lead cables can be pro- 


tected, but this protection should not be 
necessary, except in extreme cases, because 
the corrosion is a very small one. Never- 
theless, even with half a per cent of the 
direct-current electrolysis, the thin cable 
sheet would be eaten through at a fairly 
high current density in entirely too rapid 
a time to be permissible. 

Dr. Steinmetz does not agree with the 


statement that the current densities are 


not high. It will rarely happen that the 
current density will be uniform through- 
out the sheath. It will generally be more 
or less concentrated in spots and the 
density may really become high. Investi- 
gation along the same lines suggested in 
Mr. Rhodes” paper may well be carried out 
and will result in an intelligent protec- 
tion of the lead cable svstem against al- 
ternating-current electrolysis. 

By keeping the potential difference be- 
tween rail and ground in the return cir- 
cuit below one volt there will be no trouble 
from electrolysis, because that is less than 
the decomposition voltage of water. The 
recommendation of the German engineers 
is not quite practicable, because one volt 
potential difference is impossible. In Eng- 
land the specifications have been intended 
to restrict the drop in the rail return to 
seven volts. Those who have figured on 
negative feeders for any railway systems 
know how handicapped the electrical rail- 
roads are by this specification. To re- 
strict it to one volt would appear ridicu- 
lous. A more sensible specification would 
he not to specify return drop, but to spec- 
ifv that the underground iron structures, 
which are desirable for protection, must 
be made negative and maintained nega- 
tive against the rail. If all the water and 
gas pipes are connected to the negative 
terminal of the dynamo, and maintained 
negative, that is a complete protection for 
them. Everything can be maintained by 
making it negative, and the question of 
electrolysis of outside structures need no 
longer be considered. 
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The Mechanical Equipment of the Hotel Knickerbocker. 


One of the Most Modern Hotel Buildings in the World. 


FEW months ago there was opened 
A in New York city at the corner 
- of Broadway and Forty-second 
street the Hotel Knickerbocker, at once 
the most striking example of modern ex- 
cellence in appointments looking to the 
comfort and convenience of its guests and 
in the completeness of its mechanical and 
electrical equipment. 
The accompanying illustrations will 
give some idea of the appearance and ar- 


engine room, as is also a well-equipped 
machine shop for making complete repairs 
to any part of the equipment. 

The generators are 150, 200, 250 and 


300 kilowatts respectively, built by the — 


Sprague Electric Company, and driven 
by direct-connected Fleming four-valve 
engines. As may be seen from the view 


of the engine room given herewith, the 
arrangement of these generating units is 
such that ample room is afforded for the 


at 110 volts, the running load being about 
3,000 amperes, the service including eight 
and sixteen candle-power incandescent 
lamps, arc lamps and motors. 

The multiple-conductor cables from the 
generators are carried to the back of the 
switchboard in conduits laid beneath the 
engine room floor. The switchboard is 
made in two sections, the power and dis- 
tribution panels respectively being sep- 
arated by a steel and brick column. The 


View IN ENGINE Room OF THE HOTEL KNICKERBOCKER, NEw YORK CITY. 


rangement of the apparatus. The engine 
room, which includes the generating ap- 
paratus, switchboards, storage battery, 
pumps, refrigerating machines, compress- 
ers and oiling system, is located in the 
sub-basement, the engineer’s office being 
located in a mezzanine gallery overlook- 
ing the engine room. The boiler room is 
adjacent to and on the same level as the 


attendants to reach any part of the mech- 
anism without difficulty. Each unit is 
guarded by a two-inch polished brass rail- 
ing and the flywheel of each engine is 
shrouded by a Russia iron covering, elim- 
inating entirely any possibility of spray- 
ing oil or catching in the clothing of the 
attendants. 

The generators deliver direct current 


illustrations herewith indicate the ar- 
rangement of the apparatus. The switch- 
board is of white marble, set in polished 
copper stamped frames, and each section 
is mounted upon seven bronze pedestals. 
The first panel, at the left, of the power 
switchboard, is equipped with six solenoid 
switches, which are operated from the 
hotel office?°‘These-switches control the 
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circuits feeding the lights under and over 
the portico and the office and lobby lights. 
Upon the other panels are mounted the 
main generator switches, field rheostat 
handles, ammeters, a differential voltme- 
ter, Bristol recording voltmeter, Thomson 
recording wattmeters—one for the total 
lighting load and one for the total power 
load—and a point switch for closing the 
circuits between the differential voltmeter 
and the positive and negative ground, the 
four generators and the power and light- 
ing buses. 

The other section of the switchboard 
for the distributing feeder switches is 
identical with that just described. All 
the power circuits are protected with auto- 
matic underload and overload circuit- 
breakers. For the lighting circuits there 
are forty-two double-pole switches, rang- 
ing in capacity from 100 to 800 amperes. 

The engine room is served by a North- 
ern Engineering Company’s hand-operat- 
ed traveling crane, the runway traversing 
the entire length of the engine room, the 
crane having a lifting capacity of 18,000 
pounds. The room is well lighted with 
arc and incandescent lamps and is 
equipped with the most modern emer- 
gency and safety apparatus. 

In the northwest corner of the engine 
room there is located a storage battery of 
twenty cells of the National Battery 
Company’s unit type. These cells are di- 
vided into four sections and furnish cur- 
rent at eight and sixteen volts for the ele- 
vator annunciators, maids’ calls and 
watchman’s time detector service. The 
storage battery equipment is enclosed in a 
metal and glass housing, and the fumes 
are carried off through special vents. The 
low-voltage service includes three motor- 
generator sets and low-voltage switch- 
board, the batteries being charged direct 
from the power buses through the me- 
dium of resistances. 

The boiler equipment includes four 
Babcock & Wilcox water-tube boilers, ag- 
gregating 1,400 horse-power. The work- 
ing pressure is 125 pounds per square 
inch, and the coal consumption is about 
twenty-eight tons per day. Coal is re- 
ceived from the sidewalk into a bin hav- 
ing a storage capacity of 200 tons. The 
furnaces are served by a bucket and chain 
industrial trolley, the ashes being re- 
moved by the same system. The buckets 
have a capacity of 500 pounds each, and 
the system was installed by the Northern 
Engineering Company, of Detroit, Mich. 
The furnaces are provided with forced 
draft on the Wing turbine system. 

From the boilers the steam is delivered 
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to a twenty-four-inch main header, three 
lines of piping being taken off from this 
header. From these branches eight and 
ten-inch lines are taken to each pair of 
engines. Each branch is equipped with 
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The ventilating system includes seven 
blowers in the sub-basement, one exhaust 
fan on the third floor and three exhaust 
fans on the roof. The accompanying illus- 
tration shows the blower room in the sub- 
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DISTRIBUTING SWITCHBOARD, HOTEL KNICKERBOCKER, NEW YORK CITY. 


a valve at the point where it leaves the 
main header, at the point where the sec- 
ond branch is taken off and at the steam 
chest of the engine. The various pumps 


basement. These blowers are driven by 
Sprague Electric Company type D motors, 
which are of seven, eight, twelve, four- 
teen, fifteen, eighteen and twenty-five 


POWER SWITCHBOARD, HOTEL KNICKERBOCKER, NEW YORK CITY. 


and refrigerating engines are fed by 


- direct lines from the boilers. These are, 


however, also connected into the main 
header. All of the engines and pumps 
exhaust into a main line, which passes 
the exhaust steam through a Utility muf- 
fler and grease extractor. 


horse-power respectively. These motors 
are all controlled by automatic speed-con- 
trollers and starting boxes. 

The pumping plant of the Hotel 
Knickerbocker is especially interesting 
because it is the first(equipment of single 
pumps installed’ in any large modern 
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building in New York city. Of the 
thirty-four pumps, twenty-eight are of the 
single-cylinder type, two are of the duplex 
type, of which one is a six-inch by four- 
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operated by three eighteen-inch and 
twenty-eight-inch by thirteen by twenty- 
four-inch American compound single 
pumps, outside centre packed plunger 


BLowER Room, HOTEL KNICKERBOCKER, NEW YORK CITY, 


inch by six-inch vertical pump, and one 
a five hundred-gallon Underwriters fire 
pump. There are also four electrically 
driven centrifugal sump pit pumps, oper- 


type, each having a capacity of 650 gal- 
lons of water per minute, operating 
against a pressure of 160 pounds. This 
equipment is termed a three-unit layout, 


VIEW OF REFRIGERATING APPARATUS, HOTEL KNICKERBOCKER, NEW YORK CITY. 


ated by Crocker-Wheeler vertical motors. 
Every service in the hotel is in dupli- 
cate, or has a relay pump, allowing any 
unit to be shut down at any time. The 
eleven hydraulic plunger elevators are 


one pump being in operation when the 
load is light and two when full load serv- 
ice is required, leaving one unit as a re- 
lay. This is the most economical form of 
installation, occupying less space and cost- 
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ing less than two units each of maximum 
capacity. Obviously the operating ex- 
pense is also less. 

The water for the house service is sup- 
plied by twelve-inch and twenty-inch by 
eleven-inch by twenty-inch American 
compound packed piston type pumps in 
duplicate, each having a capacity of 450 
gallons of water per minute against 150 
pounds pressure. These are cross-con- 
nected with the fire pump, so that either 
or both can be used as fire pumps, and 
any one of the three can be used on the 
hot or cold water house service. 

The high service brine pumps are of 
the Marsh single-cylinder type, size seven 
and one-half inches by four and one-half 
inches by ten inches, and are in duplicate. 
The low service brine pumps are Amer- 
ican type, size ten inches by eight inches 
by twelve inches, and are three in number, 
one or two being used as occasion re- 
quires. 

The circulating pump for the ice-mak- 
ing tank is a four-inch by six-inch by 
eight-inch Marsh. 

The boiler feed service is supplied by 
four seven and one-half-inch by four and 
one-half-inch by ten-inch and four ten- 
inch by six-inch by twelve-inch Marsh 
pumps. Two of the former are arranged 
in relay for supplying the make-up water 
to the boilers, and two are arranged for 
handling the water from the high or low- 
pressure drip tanks, and also for taking 
care of the blow-off tank. he ten-inch 
by six-inch by twelve-inch pumps return 
the condensation from the heating system 
to the boilers and are also cross-connected 
to act as the relays on the drip tanks. 
All the return water is passed through an 
enclosed Berryman feed water heater, de- 
livering water to the boilers at 210 de- 
grees. The Johnson service system of 
heat regulation installed in the building 
is operated’ by Marsh six-inch by eight- 
inch by eight-inch air-compressors in du- 
plicate, and air for the elevator and house 
tanks is supplied by a Marsh ten-inch by 
eight-inch and four-inch by twelve-inch 
two-stage air-compressor, which is espe- 
cially adapted for delivering air at high 
pressure. 

A Marsh six-inch by four-inch by eight- 
inch air-compressor supplies the air for 
elevating beer from the ice-boxes in the 
basement to the various bars. 

The pneumatic tube service is supplied 
with air from a sixteen-inch by thirty- 
inch by twenty-four-inch low-service com- 
pressor, and this plant also is in dupli- 
cate, 

The vacuum cleaning system installed 
in the building, is (also supplied with sin- 
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gle-cylinder, double-acting, motor-driven 
vacuum pumps. 

The Marsh and American pumps are 
manufactured by the American Steam 
Pump Company, of Battle Creek, Mich., 
the American being one of the latest prod- 
ucts in the line of single pumps and dif- 
fering from the Marsh only in the fact 
that it has an outside valve gear controlled 
by an auxiliary valve, which controls the 
main steam valves of the pump. Both 


types are equipped with the most approved ' 


form of piston valves and are very eco- 
nomical in operation. The Marsh pump 
has no outside gearing, and therefore has 
no necessity for a long yoke. This fea- 
ture makes it a very compact pump and 
suitable for modern engine room construc- 
tion where space is an important item. 

The refrigerating plant includes two 
forty-five-ton machines and one three-ton 
machine. One of the forty-five-ton ma- 
chines will handle the entire refrigerating 
of the house, and the three-ton machine 
is for very low temperatures for making 
ice-cream, etc., leaving one of the forty- 
five-ton ‘machines as a reserve. The ice 
capacity in cakes is eight tons per day, 
about one ton being used in caraffes, and 
special forms for serving grape fruit. 
The ice is crushed or cut in cubes for 
table service by electrically driven ma- 
chines. The refrigerating apparatus was 
installed by the York Manufacturing 
Company. 

There aré eleven passenger elevators 
of the Standard Plunger Elevator Com- 
pany’s type. The pumps for these eleva- 
tors have already been’ described. The 
elevator discharge tank has a capacity of 
15,000 gallons. The three 160-pound 
pressure tanks are by-passed so that any 
part of the system can be repaired or 
cleaned. The drilling for these elevators 
was all through solid rock, two of them 
going 233 feet below the street level. In 
addition to the passenger elevators there 
are four electrically driven long-run 
plunger elevators especially designed for 
this equipment by the Standard Plunger 
Elevator Company. 

The oiling system in operation in this 
engine room is decidedly unique, and is 
the result of the ingenuity of the chief 
engineer, J. Hutchinson. Two four- 
barrel tanks elevated above the engine 
room carry the oil supply for the entire 
equipment. Below and between the two 
tanks is a small brine cooler, in which 
there is a coil through which the oil flows 
by gravity to the distributing system. 
The main oil line is one and one-half 
inches in diameter, and this is reduced 
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to a one-inch line, going to the different 
parts of the engine room. From this 
one-inch line, one-quarter-inch and one- 


eighth-inch brass pipes lead to the oil. 


cups on the engines and pumps. All the 
waste from the machines is collected in 
funnels below the drips, flowing through 
strainers to a system of piping under the 
floor. The waste then finds its way to a 
general header, from which a suction pipe 
is led to a special solid brass three-inch 
and two-and-one-half-inch by two-and-one- 
half-inch by two-inch Marsh oil pump, 
arranged so that one cylinder may be used 
for clean oil and the other for dirty oil, 
at the same time, or one cylinder may be 
used for engine oil and one for cylinder 
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oil. This pump has, therefore, two oil 
ends and one steam cylinder in the centre. 
One end takes the waste from the general 
header and forces it through two 150- 
gallon Hall filters, returning it in a 
clean condition to the oil tanks described 
above. For cylinder lubrication there is 
a sixty-gallon reservoir, elevated so as to 
allow a convenient steam connection 
underneath which forces the cylinder oil 
to the regulation sight-feed oil cups on 
the engines through an overhead distribut- 
ing system. All cylinders are equipped 
with regulation pint lubricators, which 
may be worked independently of the cen- 
tral oiling system should an emergency 
make this desirable. At essential points 
in the engine room brass sinks are located, 
where a supply of oil is delivered from 
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the overhead system, the waste from these 
sinks also being connected to the general 
header just described. 

The plant includes a very complete ma- 
chine shop for making extensive repairs. 
The equipment includes a thirty-six-inch 
Niles-Bement-Pond swing lathe, fourteen- 
inch Pond engine lathe, six-inch jewelers’ 
lathe, sixteen-inch crank shaper, twenty- 
inch drill, bench drill, wet grinder, grind- 
stone, buffing machine, tool grinder, Fair- 
banks power hack saw, Williams pipe cut- 
ter and threading machines, one-eighth to 
two inches, and one two inches to six 
inches, Fairbanks hand punch and shear, 
blacksmith’s forge, swedging block, black- 
smith’s horn and portable Stow plant 
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for buffing or drilling. The machine shop 
is driven by a seven-and-one-half-horse- 
power Sprague motor, belted to a line 
shaft, and the drills and several smaller 
tools are driven by three-horse-power 
Sprague round-type motors. 

The hotel laundry room is equipped 
with motor-driven machines of various 
types. The accompanying illustration 
shows three of the washing machines, 
driven by Sprague type D, twelve-horse- 
power, side-wall motors. There is also a 
laundry machine on the thirteenth floor, 
driven by a Sprague one-half-horse-power, 
round-type motor. The following appa- 
ratus in the laundry room is also motor- 
driven: two mangles and four extractors 
operated by Watson motors built by the 
Mechanical Appliance Company, Milwau- 
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kee, Wis.; one tumbler, a bosom press, 
body ironer, collar and cuff ironer, band 
ironer and several smaller appliances. 
The fire-alarm service is very complete 
and consists of indicators located in the 
office and in the engine room, giving an 
immediate alarm in case of fire. 
fire-alarm is turned in, a large gong is 
sounded in each elevator shaft. The ele- 
vator attendants immediately proceed to 
the sub-basement. The engine-room oper- 
ators, under the direction of the chief 
engineer, secure the proper fire-fighting 
appliances, and, upon receiving the 
designation from the automatic annun- 
ciators, proceed to the point of emergency. 
The fire drill, which is part of the regu- 
lar work of the engine-room organization, 
has been carried out very successfully. 
The hotel is equipped with a complete 
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the calling of the maid either from the 
office or from any of the rooms through 
the medium of the room clerk on each of 
the floors. 

Telephone instruments are located in 
every room, the New York Telephone 
Company having a very complete switch- 
board installation in the office of the hotel. 

‘One of the illustrations herewith gives 
a view of the engineer’s office, located on 
a mezzanine gallery overlooking the en- 
gine room. The engineer’s equipment in 
this office includes a handsome white 
marble gauge board, upon which are 
mounted registers for the entire water 
system and steam and electrical plants. 
A complete outfit of electrical and steam 
test apparatus, a watchman’s time de- 
tector clock and eight master clocks for 
the time circuits installed throughout the 
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system of vacuum cleaning, the electric- 
ally driven suction machines being located 
in the engine room, and the cleaners oper- 
ated by means of hose connections and 
outlets on each floor. 

For the dumbwaiter service there is a 
series of push-buttons, which give a sig- 
nal to a central station. The operator at 
the central station has complete control 
over the dumbwaiter service. 

On each floor of the building there is a 
room clerk’s desk, this clerk having charge 
of distributing the mail, which is sent 
to the floor through a complete pneumatic 
tube service. 

Outside of each door there is located a 
socket, into which the maid plugs a smail 
incandescent lamp, indicating the room 
in which she is at work. This facilitates 


building, and facilities for filing records 
of every description are also included in 
this equipment. The chief engineer, J. 
Hutchinson, has entire charge of the me- 
chanical equipment of the building. 
Under his direction there are about fifty- 
two employés, these including engineers, 
electricians, carpenters and plumbers. 
The architects for the building were 
Trowbridge & Livingston. The entire ele- 
vator equipment was installed by the 
Standard Plunger Elevator Company, 
New York city. The pumping plant was 
installed by Montgomery & Company, of 
New York city, agents for the American 
Steam Pump Company, under the direc- 
tion of T. E. Morford. The refrigerating 
plant was installed by the York Manufac- 
turing Company, York, Pa., under the di- 
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rection of George Langdon, E. M. Freed- 
man acting as consulting engineer. The 
ventilating apparatus was installed by G. 
A. Suter & Company. The generators 
were installed by G. E. & A. L. Pennock, 
and the wiring for the switchboard was 
done by the Lord Electric Company, New 
York city. Pattison Brothers acted as 
consulting engineers on the electrical 
work, and the Emergency Engineering 
Company, New York, fitted up the ma- 
chine shop and engine guards. 


—0 
A New Mercury Vapor Lamp. 


A new form of mercury vapor lamp has 
been brought out at Paris by the Com- 
pagnie Générale d’Electricité. It is the 
invention of Omar Bastian, and has some 
interesting features. The new lamp con- 
sists of an upper metallic hood somewhat 
like that of an arc lamp. Below this is 
snspended the mercury vapor tube and be- 
low the latter an incandescent lamp. The 
use of the incandescent lamp is to give 
the red rays which are absent in the mer- 
cury vapor lamp, and such a combination 
has already proved to be successful in 
some of the preceding types. The mer- 
cury vapor tube is made in S-form, and 
it is provided with an electromagnetic 
tripping device whereby it is inclined at 
the time of throwing on the current so 
as to start the lamp running. In this 
connection is used a resistance which is 
lodged in the hood and prevents the cur- 
rent from rising too high when the lamp 
is started. When the current is thrown 
on, it reaches several amperes, but as 
soon as the lamp is well running, which 
is about one minute, the current falls to 
0.6 amperes. A new arc lamp known as 
the “Helia” is now manufactured in 
Cologne, Germany, by the Regina Com- 
pany. It is built for all sizes ranging up 
to a thousand candle-power, and runs up- 
on 110 volts. What is to be noted is the 
small amount of current used in the pres- 
ent lamp, which is 3.5 amperes, as com- 
pared with the usual ten-ampere lamp, 
and it is claimed to give the same candle- 
power in this case. It will run for sixty 
hours with the same upper carbon, and the 
remainder of this can be used again to 
form the lower carbon, so that there will 
be no waste in the lamp. The regulating 
device is very simple, and contains practi- 
cally no mechanism to get out of order. 
Placed in an all-enclosed globe it gives a 
steady and noiseless light, and is specially 
adapted for running on alternating cur- 
rent. 
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How to Remedy the Effects of 
Foreign Current on Auto- 
matic Block Signals. 

At the meeting of the Railway Signal 
Association, held in New York city, Janu- 
ary 8, the committee on “How to Remedy 
the Effect of Foreign Current on Auto- 
matic Block Signals,” presented an elabor- 
ate series of questions and answers bearing 
upon this matter. These have been an- 
alyzed and the committee, upon this an- 
alysis embodied in its report the follow- 
ing recommendations: 


For a proposed law which was sub- 
mitted to the association for recommenda- 
tion: 

The Board of Railroad Commissioners 
shall, whenever in its judgment the public 
safety requires the erection of interlock- 
ing switch and signal devices at points 
where steam and electric street surface 
railroads intersect at grade, direct the 
erection of such interlocking switch and 
signal devices in such a manner as shall 
least interfere with the safe operation vf 
the railroad whose tracks are crossed, and 
shall direct that the expense of such erec- 
tion shall be borne by the road seeking to 
make such crossing. 

If this recommendation should be made 
a law of any state, each crossing case 
would have to be taken up with the state 
commission, separately, to have the com- 
mission rule that the crossing shall be 
made and protected in the manner covered 
in proposed recommendations for an agree- 
ment between the two roads. 

In the matter of an electric road seek- 
ing permission to cross at grade the tracks 
of a steam road, it is proposed that the 
association recommends to general man- 
agers that the following requirements be 
made a part.of the agreement to be exe- 
cuted covering the installation, mainte- 
nance and use of the crossing by the elec- 
tric road: 

First—That the electric road covenants 
and agrees that the steam railroad may 
and the steam railroad on its part further 
covenants and agrees that it will, at the 
sole cost and expense of the electric road, 
furnish and at the crossing erect and in- 
stall in conformity to the plans, specifica- 
tions and requirements of the signal en- 
gineer of the steam railroad company, an 
interlocking plant with derails, machinery, 
apparatus and appurtenances as said sig- 
nal engineer may require, and connect the 
same with every track of said steam rail- 
road, then there being, or which should be 
subsequently there laid. 

Second—Each track of the electric road 
must be properly bonded and provided 
with a 500,000-circular-mi] return con- 
ductor cable which is to be connected to 
each frog and to each rail of the electric 
road for a distance of 100 feet on each 
side of the tracks of the steam road and 
shall be connected to the separate return 
conductor of the electric road if one is 
used. 

Third—The return conductor provided 
by the electric road shall be of such capac- 
ity that the potential of the traction re- 
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turn current, when measured between the 
crossing rails and the track circuit rails 
of the steam railroad shall not exceed two 
volts. 

Fourth—Insulation of the type and ar- 
rangement required by the signal engineer 
of the steam railroad shall be provided by 
the steam road at the expense of the elec- 
tric road, between the rails of the crossing 
frogs and the track circuit rails of the 
steam railroad. 

Fifth—All wires of the electric road 
charged with power currents must be sup- 
ported in the manner and given the clear- 
ance from the tracks, the telegraph, the 
telephone and the signal wires of the 
steam railroad that is required by the 
signal engineer of the steam railroad. 

Sixth—Protection nets, bridges or other 
supports of the design, strength and ar- 
rangement required by the signal engineer 
of the steam railroad must be supplied by 
the electric line for all wires charged with 
current from 500 to 11,000 volts which 
cross the tracks or wire lines of the steam 
railroad. Nets or bridges are not recom- 
mended for power transmission lines 
charged with current of over 11,000 volts. 

Seventh—In case the electric road shall 
fail to promptly make all repairs and re- 
newals to said return connections, power 


wires and protection nets or bridges, when’ 


in the judgment of the signal engineer of 
the steam railroad the same shall be neces- 
sary, in such event, the steam railroad 


may, after giving ten days’ notice in writ- 


ing, make such repairs and renewals, and 
the electric road shall pay to the steam 
railroad at the end of the month in which 
such repairs were made, the entire amount 
of all such expenditures. 

Eighth—That the electric road shall 
bear and pay any und all loss or damage 
to its own property, or to the property in 
its custody, or to its employés or pas- 
sengers, or the property of the employés 
or the passengers on the steam railroad 
arising from any defect in said interlock- 
ing plant or its appurtenances, said re- 
turn connections and power wires, or from 
any act or neglect of its own employés; or 
arising from any cause, the responsibility 
for which can not be determined ; and the 
electric road shall, and hereby agrees that 
it will, indemnify the other against any 
liability, claim or recovery from any loss, 
cost or damage whatsoever, arising from 
or growing out of any accident or casualty 
caused as aforesaid to persons or property. 

Ninth—That all loss or damage to the 
property or employés of the steam rail- 
road, or to persons or property in the 
charge of the steam railroad as a carrier 
or otherwise, which shall arise from or 
grow out of anv act or neglect of the em- 
ployés of the electric road or shall result 
from wrong working of automatic and 
interlocking signals on the steam railroad, 
which it can be shown has occurred 
through current escaping from the electric 
road, shall be wholly borne and paid by 
the said electric road. 

Under “methods of protection” against 
foreign current interfering with the work- 
ing of automatic signals, the committee 
submit the following conclusions for adop- 
tion by the association: 
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1. When there is a crossing of an elec- 
tric road with a steam road, batteries must 
be placed at each end of steam road 
track next to crossing and battery current 
arranged to flow in direction with foreign 
current leading into track circuit, if for- 
eign current is found to flow in a definite 
direction. The connections, through 


‘block section for control of signals, must 


be made by means of line wire circuits. 

If there is sufficient foreign current to 
improperly work the track relay when an 
insulated joint is broken down, the multi- 
ple track relay arrangement should be 
used. 

2. For situations where there are power- 
houses and foreign currents follow the 
track rails, although there may not be a 
crossing or connection with an electric 
road, it is recommended that the condi- 
tions be carefully studied and exact in- 
formation obtained as to the source, di- 
rection, amount and pressure of foreign 
current, and provision should then be 
made for removing or blocking out this 
current. 

3. To minimize as far as possible the 
effects of foreign current on line wire cir- 
cuits, it is regarded as important that 
trunking be kept above the top of the 
ground, the rubber and other insulations 
be kept in first-class condition and the 
common wire limited to a length of ten 
miles. 

4. For multiple arrangement of track 
circuit relays, a resistance of sixteen ohms 
is suggested for relay at battery end and 
four ohms for the relay at the other end 
of track circuit. The committee recom- 
mends that further research be made to 
establish the proper relation of the resist- 
ance, pick up and releasing point of the 
two relays of the multiple track circuit 
arrangement. : 

5. For track circuits having but one re- 
lay, a resistance of nine ohms is recom- 
mended for circuits 500 feet and under, 
and a resistance of four ohms for circuits 
of greater length than 500 feet. 

While it is recognized that the best re- 
sults are to be obtained by using a relay 
having a resistance proportioned to the 
resistance of the circuit, the benefits do 
not compensate for the disadvantage, from 
a maintenance standpoint, of having to 
keep in stock track relays of a number of 
different resistances. 

6. It is advisable to thickly coat with a 
heavy oil the parts of an insulated joint 
before the joint is put in place. 

If there is interference from foreign 
current it is advisable to put a heavy oil 
on the joint and particularly around the 
exposed ends of the fibre at least every two 
months. 

7. For direct-current track circuit con- 
nections run in trunking, No. 8 or larger 
B. & S. gauge soft drawn copper wire with 
three-thirty-seconds-inch rubber insulation 
wall is recommended. 

8. For signal circuit connections run in 
trunking a No. 12 or larger B. & S. gauge, 
soft drawn copper wire with five-sixty- 
fourths-inch rubber insulation wall is 
recommended. 

9. Trunking when run parallel with the 
track shouldbe kept clear of the«ground. 
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When run across tracks, trunking should 
be he in with top clear of the ballast and 
with top of capping not less than one- 
half inch below bottom of rail. 

10. The standard ground should be 
made by burying in moist earth an an- 
nealed copper plate one-sixteenth-inch 
thick, two feet square, to which has been 
brazed for a length of twelve inches, a 
No. 4 B. & S. gauge soft drawn bare cop- 
per wire. The plate to be buried in clay 
or in a six-inch layer of fine charcoal and 
the connecting wire is not to exceed 150 
feet in length. The effectiveness of the 
ground should be tested by a Wheatstone 
bridge. 

W. H. Exxiotr, Chairman. 

C. C. ANTHONY, 

AZEL AMES, JR., 

C. C. RoSENBERG, 
Committee. 


This report was discussed at length, 
without, however, arriving at a decision. 
The subject will probably come up for 
consideration at the annual meeting, 
which will be held in Milwaukee, Wis., 
October 8-10, when a vote may be taken. 
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The Societa Hidroelectrica 
del Guadiero 50,000-Volts | 
Development. 

One of the large hydraulic plants to be 
erected shortly in Spain is the station 
which will be used to give the city of Sev- 
ille a source of current. A pole line of 
about eighty miles in length will give the 
power transmission from the falls of the 
Guadiaro river to the city. The plant, 
for which the electric outfit will be fur- 
nished by the Oerlikon Company, is con- 
trolled by the Societa Hidroelectrica del 
Guadiero. A high voltage, 50,000-volts, 
three-phase current, will be employed in 
this case, and it will be one of the highest 
voltages used on the Continent. As re- 
gards the outfit to be placed in the tur- 
bine house, it consists of three alternators 
of the Oerlikon three-phase pattern which 
are designed to give 1,500 kilowatts. 
These alternators work at 5,000 volts and 
forty cycles, running at 400 revolutions 
per minute. The total capacity of the 
plant is thus 4,500 kilowatts. Direct 
coupling is used for turbines and alter- 
nators, and the latter are excited from 
two smaller direct-current turbine-genera- 
tors of seventy kilowatts each, working at 
100 revolutions per minute. As the line 
voltage is 52,000 volts at the station, a 
bank of step-up transformers is used for 
raising the 5,000 volts of the machines. 
In this case six single-phase transformers 


of 600 kilowatts each are used, connected 
on the delta system. Where the pole line 
enters Seville there will be a substation 
of some size for reducing the potential 
to 2,500 volta. 


ELECTRICAL REVIEW 
The Faraday Society. 


The twenty-seventh ordinary meeting 
of the Faraday Society was held on Tues- 
day, February 19, at the Institution of 
Electrical Engineers, 92 Victoria street, 
S. W., London, England. Dr. T. Martin 
Lowry was in the chair. 

Mr. John B. C. Kershaw read a paper 
entitled, “The Present Position „and 
Future Prospects of the Electrolytic Al- 
kali and Bleach Industry.” 

The paper opens with a brief historical 
review. The original patent of Charles 
Watt for the electrolytic production of 
sodium or potassium hydrate and chlorine 
compounds was taken out fifty-five years 
ago; but the earliest industrial experi- 
ments were made in the early eighties, and 
in 1889 a 200-horse-power plant was 
erected at Griesheim, using the “elektron” 
cell, in which the diaphragms are said to 
be made of cement. This cell is now used 
extensively on the Continent, and appears 
to work satisfactorily and economically. 

In England the earliest industrial trials 
were made with an asbestos diaphragm cell 
at Snodland in 1891-92, and afterwards 
with a bell type of cell. These experiments 
led to the formation of the Electrochem- 
ical Company at St. Helens, but the works 
are now closed down. The Hargreaves- 
Bird and the Castner cells were patented 
in 1892-93; the Castner Kellner Works 
were started at Runcorn in 1897. 

In America a Le Sueur diaphragm cell 
was erected in 1892 and a Castner cell at 
Niagara in 1897-98. 

The second part of the paper contains a 
list of the works now operating in Europe 
and America, summarizing, as far as in- 
formation is available, power used, type of 
cell and process employed, and products 
made. The totals show that about 55,000 
horse-power are now being devoted to the 
production of alkalies and bleach by the 
electrolytic method, and that plant repre- 
senting about 13,000 horse-power is ly- 
ing in reserve. Assuming that all the 
plants are being worked to the best ad- 
vantage, the production of seventy per 
cent caustic soda at present would be 
about 110,000 tons per annum, with an 
equivalent of 231,000 tons of thirty-five 
per cent bleaching powder (two tons of 
caustic and 4.2 tons of bleach per es- 
timated horse-power year). 

In conclusion the future of the industry 
is discussed. Within the last few years 
the electrolytic method appears to have 
had a setback. In the author’s opinion 
the Le Blanc, electrolytic, and ammonia 
soda processes will continue to exist side 
by side. In the case of the first, alkali 
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and bleach will be produced in diminish- 
ing quantities, but be compensated for by 
the sulphur derivatives which will yield 
the profits. The best of the electrolytic 
processes will gradually replace the Le 
Blanc method for the manufacture of 
chlorine products, and they will also pro- 
duce metallic sodium and its derivatives. 
The ammonia soda process will continue 
to manufacture sodium carbonate and bi- 
carbonate, but it can never replace the 
other methods, until at any rate it suc- 
ceeds in making chlorine products from its 
waste liquors. 

Mr. W. Pollard Digby regretted that 
more information was not available regard- 
ing such points of detail as anode con- 
sumption, life and efficiency of dia- 
phragms, etc., which would be of general 
use to those engaged in the smaller elec- 
trolytic industries. 

Mr. John Rhodin gave some interesting 
details regarding the early history of the 
electrolytic processes. He demurred from 
the author’s statement that these were 
principally developed in Germany, and he 
attributed the failures in this country to 
over-capitalization and reckless finance, 
and not to any lack of skill or knowledge 
on the scientific side. The future will 
largely depend on the cost of power pro- 
duction. 

Dr. R. Seligman drew attention to some 
omissions in the author’s list of works and 
products. | 

Dr. H. Borns, referring to the lack 
of information regarding diaphragms, 
thought that magnesite was being used 
successfully. 

Mr. J. C. Richardson also added some 
interesting historical information. He 
favored the “bell” type of cell in which 
an eighty-four per cent efficiency was pos- 
sible. . 4 

— 0M 
International Book and Pape 
Exposition. 


Presses, posters, printed processes and 
products, photographs, periodicals, pape- 
terie and publicity will be some of the 
great. departments at the International 
Book and Paper Exposition to be held in 
Paris from July to November of the pres- 
ent year. f 

The exposition was authorized by min- 


isterial decree, and will be under the di- 
rection of the minister of public instruc- 
tion and fine arts. The exposition build- 
ing will be the Grand Palais on the 
Champs Elysees. 

Dr. W. H. Tolman, 287 Fourth avenue, 
New York city, has been asked by the 
administration to accept the commis- 
sioner-generalship of, the American sec- 
tion. l 
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The Proposal of the New York 
and the New York & New 
Jersey Telephone Com- 
panies for a Monopoly of 
Service in the Greater City. 


The following statement is abstracted 
from the report of the New York & New 
Jersey Telephone Company for the year 
ending December 31, 1906. This report 
was summarized in the ELECTRICAL RE- 
vIEW for March 2. 

“The companies operating plants in 
competition with your company have made 
no apparent progress during the year, and 
your company’s development has not been 
appreciably affected by their operations. 

“In connection with an application for 
a franchise to operate a second telephone 
system in New York city, the board of 
estimate and apportionment of New York 
invited a proposal from your company and 
the New York Telephone Company. In 
response to this invitation, the companies 
jointly proposed to the city that, so long as 
no other public telephone system was estab- 
lished in the city and no other telephone 
franchises granted, they would: 

(1) Pay to the city annually, to be 
charged against revenue as a part of op- 
erating expenses, 

“During the first five years at $116,000 
per year. | 

“During the second five years at $122,- 
000 per year. 

“During the third five years at $134,- 
000 per year. 

“During the fourth five years at $152,- 
000 per year. 

“During the fifth five years at $176,- 
000 per year. 

“During each year thereafter at $200,- 
000 per year. 

(2) Furnish such telephone facilities 
and service within the city as the city 
might desire for its official use at fifty per 
cent reduction from the schedule rates. 

(3) File with the city comptroller an- 
nually a verified report, audited and cer- 
tified if desired by public accountants ac- 
ceptable to or designated by the comp- 
troller, showing, as to their telephone sys- 
tems: total investment, gross earnings, 
expenses and net earnings, the various 
items to be shown under proper classifica- 
tions and in a form to be agreed upon. 

“(4) Adjust their rates from time to 
time to limit their net earnings to approx- 
imately ten per cent on the actual invest- 
ment of capital, after caring for deprecia- 
tion. 

“The proposal is still pending before 
the board of estimate and apportionment 
of New York city.” 
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Methods of Creosote 
Analysis.' 

The growing scarcity of lumber, with 
the consequent high prices, is making it 
imperative that more attention be paid 
to preservative processes whereby the time 
of service of timber may be lengthened. 
Coal-tar creosote is generally regarded as 
the most efficient of the wood preserva- 
tives. This product is very variable in 
composition, owing to differences in the 
coals used and in the methods employed 
in their distillation. Creosotes of differ- 
ent compositions are believed to have dif- 
ferent values as wood preservatives, and 
an analysis of the oil used is, therefore, 
important. 


No very large amount of study has 


been directed to perfecting the methods 
of creosote analysis, and the Forest Serv- 
ice, believing the matter vitally impor- 
tant to the progress of wood preservation, 
is now carrying on an investigation of 
these methods. 
The most important part of a creosote 
analysis is the fractional distillation, since 
by this operation an approximate deter- 


mination is made of the relative propor- . 


tions of the most important substances in 
tar oil. There has been considerable di- 
vergence of opinion as to the best way 
of carrying out the fractionation of tar 
oils, some recommending a retort as a 
distilling vessel and certain temperatures 
for taking fractions, others recommend- 
ing a distilling flask and a different set 
of temperatures. 

Laboratory experiments carried on by 
the service have shown that the difference 
in the weights of the fractions obtained 
when using different sorts of distilling ves- 
sels are not large, but that the composi- 
tion of the fractions indicate a little bet- 
ter separation by the flask than by the re- 
tort. As regards the influence of the rate 
of distillation, variations of from one to 
three drops per second have but slight in- 
fluence on the weights of the fractions, 
though the slower rate is more satisfac- 
tory. 

It is commonly believed that the rela- 
tive amounts of light oil, naphthalene, and 
anthracene oil are the most important fac- 
tors determining the value of a creosote 


for wood preservation. A number of creo- ` 


sotes were very carefully fractioned and 
determinations made of the amounts of 
naphthalene and solid anthracene oil dis- 
tilling between various temperatures. The 
average of the results shows that at least 
twenty-five per cent of naphthalene was 


3 United States De ment of Agriculture Forest 
Service, Trade Bulletin 13. 


Vol. 50—No. 11 


present in the distillate between 205 de- 
grees and 250 degrees centigrade, and 
that over twenty-five per cent of anthra- 
cene oil solids are present in the distil- 
late above 300 degrees centigrade. Work 
on the specific gravity and the index of 
refraction of the distillates between dif- 
ferent temperatures is now being carried 
on. 
The desirability of getting the criti- 
cisms and suggestions of users of creo- 
sote has led to the publication of a detailed 
account of the methods employed in the 
experiments and the results which have 
been obtained. Those who desire the 
publication should ask for Circular 80, 
“Fractional Distillation of Coal Tar 
Creosote.” Requests should be made to 
the Forester, Forest Service, Washington, 
D. C. | 
‘ a as 
Annnal Dinner of the Harvard 
Engineering Society. 

The ninth annual dinner of the Har- 
vard Engineering Society was held on 
Saturday evening, March 2, in the Har- 
vard Union. There were 144 persons at the 
dinner, of which number forty-seven were 
graduates, representing classes from 1855 
to the present day. l 

Professor L. N. Hollis, chairman of the 
division of engineering, presided and in- 
troduced the following speakers of the 
evening: G. S. Rice, ’70, chief engineer, 
Rapid Transit Railroad Commission, New 
York; J. R. Worcester, °82, consulting en- 
gineer, Boston; Franklin Remington, ’87, 
president, Foundation Company, New 
York; F. L. Gilman, 95, chief engineer, 
Western Electric Company, New York; 
J. A. Moyer, ’99, chief of the computing 
department, General Electric Company, 
Lynn; H. M. Hale, ’04, assistant engineer, 
Rapid Transit Railroad Commission, New 
York. 

Before adjourning, a resolution was 
unanimously adopted to appoint a com- 
mittee to report not later than Commence- 
ment, 1907, on means for effecting a closer 
affiliation among Harvard men interested 
in engineering. It is proposed to establish 
a Harvard Engineering Society in New 
York city and possibly in other large en- 
gineering centres where the number of 
Harvard graduates interested in engineer- 
ing may warrant. 

The following committee was ap- 
pointed: Professor L. J. Johnson, chair- 
man; G. S. Rice, F. W. Dean, J. E. Vau- 
ghan, F. L. Gilman, H. M. Hale, H. P. 
Forté. 

—___<@——______ 

At the celebration of Washington’s 
Birthday at Lehigh University, South 
Bethlehem, Pa., the honorary degree of 
Doctor of Science was conferred on Ar- 


thur Arton Hamerschlag, director of the 
Carnegie Technical Schools, Pittsburg, 
Pa. The orator of the day was the Hon- 
orable W. U. Hensel, of Lancaster, Pa., 
ex-Attorney General of Pennsylvania. 
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Power Plant of the Quintard Iron Works Company 


the oldest establishments of its 

kind in this country and is among 
the few such remaining in New York city. 
Its works are made up of two groups of 
shop buildings, one occupying the major 
portion of the block bounded by Twelfth 
street, Avenue D, Eleventh street and 
Dry Dock street and the other running 
along the East river front from Tenth to 
Eleventh street. 

The work turned out by these shops is 
largely of a special nature consisting of 
heavy and light machine work, special en- 
gines and boilers, large condensers, 
pumps, cement-making machinery, steel 
stacks and tanks and boat and ship work 
of almost every kind. 

Previous to July, 1906, at which time 
the new power plant was put in operation, 


I i Quintard Iron Works is one of 


of New York City. 


lying alongside the dock. An electrically 
driven air-compressor is also installed in 
the machine shop, but is seldom used. 

On account of existing laws and or- 
dinances it was found impossible to run 
electric wires from the new plant located 
at the other works to the Eleventh street 
works, therefore no change has been made 
in the power equipment of the latter. 

The Twelfth street works of the com- 
pany are made up of a boiler shop, an 
hydraulic flanging and riveting shop, a 
forge shop, two light machine shops, a 
heavy machine shop, an experimental and 
electrical repair shop, a pattern shop, an 
erecting shop, a three-story office building, 
a storehouse for patterns and the power 
plant building. The combined floor area 
of all of these buildings amounts to ap- 
proximately 47,000 square feet. In addi- 


This engine furnished power for the 
group of machine shops. 

The other engine was installed in one 
corner of the boiler shop and furnished 
power for the various machines in that 
building. This engine was a vertical 
high-speed machine and received its steam 
from a vertical boiler installed in one end 
of the riveting and flanging shop. 

This boiler also furnished steam for a 
simple air-compressor installed alongside 
the boiler, a duplex air-compressor in- 
stalled in the boiler shop, a high-pressure 
pump for the hydraulic machines and a 
steam hammer in the forge shop. 

A third boiler was installed in a shed 
outside the forge shop but was not much 
used as inefficient circulation rendered its 
operation very unsatisfactory. This was a 
horizontal water tube type of boiler. 


Power-Hotss, To RIGHT or SHop BUILDING, QUINTARD TRON Works 
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power for the various operations of the 
shops was obtained partly from the service 
mains of the New York Edison Com- 
pany, and partly by means of steam 
generated at various points throughout 
the works. 

The group of buildings on the river 
front forming the so-called Eleventh 
street works of the company, are supplied 
with electric power by the Edison com- 
pany, which power is used for driving the 
various machines in the machine shop 
and also for operating a traveling crane 
in this shop. 

There is also a steam plant which fur- 
nishes steam for driving an air-com- 
pressor. This compressed air is used for 
drilling, riveting and similar operations 
in the shops, on the dock or on board boats 


tion there is a driveway running through 
the works from Eleventh to Twelfth 
street, and a storage yard on the Twelfth 


street side of the works. 


Power for operating the various ma- 
chines throughout the Twelfth street 
works was originally furnished through an 
extensive system of belting, shafting and 
gearing from two engines. 

One of these, a large horizontal slow- 
speed machine, was installed in a small 
one-story building sixty feet long by ten 
feet wide which occupied a portion of the 
site of the new power plant. It was sup- 
plied with steam from a locomotive type 
boiler also installed in this same building 
and fired from the erecting shop, in a 
portion of which a limited supply of coal 
was stored. 


UPPER FLOOR or Power-House, SHOWING Coal, STORAGE, QUINTARD 
TRON Works Company, NEw York City. 


All three of these boilers were intercon- 
nected so that two or all could be used in 
conjunction when necessary. 

As these various machines became worn- 
out with long usage, electric motors were 
installed at various points throughout the 
works, power being obtained from the 
street mains of the Edison company, until 
finally a semblance of individual electric 
drive throughout, had been reached. 

Because of the air-compressors, the 
steam hammer and the heating of the 
office building, however, it was necessary 
to keep the boilers in operation. 

About two years ago the directors of the 
company decided to centralize their boiler 
and air-compressor equipment and also to 
install their own electric\generating plant. 

The site selected for the power plant 
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building was a plot of ground facing 
Eleventh street and about midway be- 
tween Dry Dock street and Avenue D, 
thus providing a very central location. 
The available space was approximately 
sixty feet deep by thirty-five feet wide and 
was occupied by two small buildings of 
very little value. Upon this location a 
two-story brick, steel and concrete power 
plant building was erected. The main 
walls of the building are of brick sixteen 
inches thick, resting upon foundations of 
concrete. The total height of the building 
above the top of the foundations is forty- 
five feet three inches. 

The ground floor consists of a five-inch 
layer of concrete over which is spread 
one inch of cement mortar giving a 
smooth, hard finish. The second floor is 
of Roebling reenforced cinder concrete 
construction, the spans being about six 
feet between floor beams. The uniform 
load for which the floor was designed is 
250 pounds per square foot. ; 

The roof is of similar construction 
sloping slightly toward the front of the 
building. The roof purlins consist of 
eight-inch channels, spaced about four 
feet apart. These are supported by 
three trusses. These trusses are built up 
of angles and plates. Each has a total 
depth of about four fect and spans the 
width of the building. The superficial 
load for which the roof is designed is fifty 
pounds per square foot. 

The main floor of the building is di- 
vided by a brick partition wall running 
across the building, into a boiler room 
forming the Eleventh street end and an 
engine room occupying the remainder of 
the floor. Opening from the erecting 
shop and passing through the engine room 
is an entirely enclosed stairway leading 
to the second floor of the building. 

The second floor contains a 100-ton 
coal storage bin, the boiler flue and the 
lower portion of the smokestack. It is 
otherwise left open for use as a storage 
room or as an additional machine shop. 

The coal bin consists of a steel plate 
box heavily reenforced with I-beams and 
channels. It is supported upon four 
built-up columns at the corners, heavy 
plate girders being placed under each 
of the two long sides of the bin. The 
bottom of the bin consists of two pockets 
made up of sevenssixteenths-inch steel 
plate, each of which discharges into the 
fire room through a hopper equipped with 
a suitable valve. The walls of the bin are 
made up of five-sixteenths-inch steel plate 
for the lower third and one-quarter-inch 
steel plate for the upper two-thirds. 
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Where these two plates unite a reenforcing 
band consisting of eight-inch, eighteen- 
pound I-beams is carried completely 
around the bin. Vertical stiffeners, also 
consisting of eight-inch, eighteen-pound 
I-beams are set every four feet and run 
from top to bottom. The upper and lower 
edges of the bin are reenforced by means 
of eight-inch channel beams laid flat. All 
of these stiffeners are securely riveted to 
the bin plates and to each other by means 
of framing angles. In addition to the 
vertical and horizontal reenforcing of the 


coal-bin walls these are securely bolted to 


the supporting beams and girders, the 
bolts passing through the floor plates and 
securing them in position. The sides are 
also tied together at the top by means of 
angle irons so placed as to effectually pre- 
vent any bulging of the sides due to the 
horizontal outward pressure of the coal. 
This coal bin and also the smokestack, 
flue and boiler smoke connections were 
built and erected by the Quintard Iron 
Works Company, themselves. 7 

Coal is received in a covered pit in the 
boiler room into which it passes through 
a chute running in from the sidewalk. 
From this pit it is raised by means of an 
electric motor-driven bucket conveyer and 
discharged through a chute into the bin 
above. l 

A 500-pound coal cer runs on rails 
across the firing floor and directly under 
the hoppers from the coal bin above, from 
which it is filled as required. The boilers 
are fired directly from this car. In this 
way all coal is kept off the boiler room 
floor. . 

There are two boilers set in battery and 
space is reserved for a third. Each boiler 


‘is a Babcock & Wilcox, inclined water- 


tube, cross drum type, rated at 150 horse- 
power with inclined wrought steel headers 
and fourteen-foot tubes. Each is equipped 
with a superheater designed to raise the 
temperature of the stcam 100 degrees 
Fahrenheit above that of the saturated 
steam. The steam pressure for which the 
boilers were built and at which they were 
tested is 200 pounds per square inch. 
The pressure at which they are operated, 
however, is 150 pounds. 

A one-eighth-inch sheet-steel smoke 
connection passes from the top of each 
boiler setting at the rear through the 
second floor and into a common flue made 
of the same material which runs hori- 
zontally along the west wall of the build- 
ing, just above the second floor level to 
and into the smokestack which is located 
at the west side of the building at about 
the centre. 
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The smokestack is made up of steel 
plates riveted together to form a cylin- 
drical stack 107 feet high and four feet 
in diameter. This stack rests upon and 
is bolted to a cast-iron base plate which 
is supported by I-beams forming part 
of the second floor construction. The 
total height from the grate bars to the top 
of the stack is 125 feet. 

The thickness of the plates from which 
the stack is made up is three-eighths-inch 
for the lower third, one-quarter-inch for 
the middle third, and three-sixteenths- 
inch for the upper third. 

Eight five-eighths-inch galvanized steel 
wire rope guy lines are provided for the 
support of the stack. These are securely 
anchored to the power plant and shop 
building. 

That portion of the smoke flue and 
stack which is contained within the second 
story is encased in No. 12 sheet iron, 
over which an asbestos covering is applied. 
The opening around the boiler smoke con- 
nections where they pass through the 
second floor and around the stack where 
it passes through the roof have been made 
the full size of the casing so that this 
space between the stack and the casing 
forms a very efficient ventilator for the 
boiler room. A hood is provided around 
the stack just above the roof which pre- 
vents the entrance of rain into this space. 

The supply of water for the boilers is 
obtained from the city water mains in 
Eleventh street. The service pipe enters 
the building at the southwest corner where 
the water meter is located. From the 
meter it passes across over the boilers and 
into the engine room where it enters the 
feed-water heater through an automatic 
float controlled valve. 

The feed-water heater is of the Warren 
Webster open type, rated at 300 horse- 
power capacity. It is provided with an 
oil separator at the steam inlet, with per- 
forated copper trays over which the in- 
coming cold water percolates and mixes 
with the exhaust steam, with automatic 
supply and overflow valves, filter bed, 
settling chamber and thermometer for in- 
dicating the temperature of the feed 
water. 

The entire heater is insulated with a 
magnesia covering one inch thick and the 
temperature of the feed-water averages as 
high as 205 to 206 degrees Fahrenheit. 
A by-pass and also a flushing connection 
for the filter are also provided. 

From the feed-water heater the hot 
water is delivered to the boiler feed 
pumps, of which there are.twoy Dy means 
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of a pipe passing through a duct in the 
engine room floor. 

There is an electric motor-driven boiler 
feed pump installed in the engine room. 
This is an I. B. Davis, four and one-half- 
inch by four and three-quarters-inch trip- 
lex, single-acting plunger pump driven by 
a four-horse-power Northern variable- 
speed motor. By means of a controller 
placed in the boiler room, which combinee 
both armature and field circuit resistance, 
the speed of the motor may be varied from 
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driven non-fiy-wheel type of pump and its 
convenience of operation as compared with 
a stcam-driven pump is such that the 
operators much prefer to use it although 
a steam pump was provided as a spare, 
and also to be used at times when the elec- 
tric plant was not running. . 

This steam-driven pump is installed in 
the boiler room. It is a Fairbanks-Morse, 
five and one-quarter-inch by three and 
one-half-inch by five-inch outside packed 
duplex plunger type, brass fitted pump 
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the blow-off tank to the roof carries off 
all steam. 

A five-inch steaın main runs across over 
the boilers near the front of the setting, 
into the engine room and along the south 
and west walls of that room. 

Each boiler feeds into this main 
through a five-inch pipe, there being two 
five-inch globe valves in each steam con- 
nection, one at the boiler drum and one at 
the steam main. 

Branch connections from the main are 
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200 to 400 revolutions per minute by 
armature control and from 400 to 800 
revolutions per minute by field control. 
Power is conveyed from the motor shaft 
to the eccentric shaft of the pump through 
two sets of gears, the total speed reduction 
being such that the eccentric shaft of the 
pump may be run at any desired speed be- 
tween five and twenty revolutions per 
minute corresponding to a delivery of 
from 300 to 1,200 gallons per hour. 

“The economy of operation shown by 
this pump is far in excess of what can be 
obtained with the more common steam- 


and is sufficiently large to supply water 
to both boilers running at full load if 
necessary. 

The two pumps deliver into a common 
feed line from which a branch line is 
carried up to each boiler through the cus- 
tomary stop and check valves. 

A blow-off connection is provided for 
each boiler which empties into a cylin- 
drical steel tank placed in a covered pit 
alongside the boilers. From this blow-off 
tank the water is syphoned off to the sewer 
connection. A vapor pipe running from 


run to each of the three gencrating sets, to 
the air-compressor, to the _ boiler-feed 
pump, to the vacuum pump of the heat- 
ing system, to the steam hammer in the 
forge shop and the high-pressure pump in 
the flanging shop, and to the heating 
main. Each of these last two branches are 
provided with a reducing valve. These 
valves reduce the steam pressure supplied 
to the hammer and pump to about forty 
pounds and that supplied to the heating 
system to less than one_pound. 

All of these connections\to the)main en- 
gines are taken from the top of the steam 


456 


main through a T-fitting with reducing 
branch and an elbow. The branches con- 
sist of long radius pipe bends there being 
no joints or fittings between the elbow 
at the steam main and the throttle-valve 
of each engine. 

All joints in the five-inch steam main 
are made by flanging the end of the pipe 
out over the surface of the flange fitting, 
the faces of these flanges being finished 
and forming the joint. Copper gaskets 
were used throughout for all high-pressure 
joints. 

Three drains are provided for the steam 
main. One from the header over the 
boilers is carried down the side of the 
boiler setting and into the ash-pit of the 
boiler. The steam pump connection is so 
made as to serve as a drain for one end 
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of the steam main. This connection is 
carried beyond the throttle-valve of the 
pump and into a trap which discharges 
into the blow-off tank. The principal run 
of the steam main from which the three 
generating sets, the steam hammer, the 
heating main, and the vacuum pump re- 
ceive their supply is drained by means of 
a one and one-quarter-inch pipe running 
just below the steam main and connected 
into the main at two points. From this 
drain pipe a pipe is carried to a high- 
pressure trap which discharges into the 
feed-water heater. In addition a drip is 
provided for each boiler steam connection. 

A bleeder drain is provided for the 
throttle-valve of each of the main engines. 
These bleeders are carried to a trap from 
which this water runs to waste. Cylinder 
and steam chest drips are also provided 
for all engine cylinders and steam chests. 

The main exhaust pipe runs along the 
west wall of the engine room just below 
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the steam main from the feed-water heater 
to the outboard exhaust which runs up 
through the building and out at the north- 
west corner. This exhaust main and also 
the outboard exhaust is an eight-inch 
pipe with flange fittings. Connection is 
made from this main to the inlet of the 
feed-water heater by means of a four-inch 
pipe and gate-valve. The exhaust con- 
nections from each of the three generating 
sets is made by means of a long radius 
pipe bend. Angle valves are placed at the 
exhaust port of each of these engines and 
these valves are provided with bleeder 
drains running to a low-pressure trap. 
The exhaust from the air-compressor 
passes across under the floor and up the 
wall through a gate-valve and into the 
exhaust main. This gate-valve is pro- 


vided with a small by-pass drain and a 
drain is also provided for the exhaust pipe 
where it rises from the floor. The out- 
board exhaust is carried down to the level 
of the bottom of the floor ducts where it 
is supported upon a concrete foundation 
capped with a cast-iron plate. Just above 
the joint between the pipe and this plate 
a drain pipe is connected. This drain 
runs across under the floor, unites with 
the drain from the air-compressor exhaust 
pipe and from there runs into a low press- 
ure trap. 

A Peerless oil and grease extractor is 
installed in the exhaust main just beyond 
the point where the last exhaust connec- 
tion enters. This serves to remove the 
oil from the exhaust steam which would 
otherwise escape with the outgoing steam 
and injure the roof, or would pass into 
the heating system and from there find its 
way into the boilers. 

The electrical generating machinery 
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consists of three 240-volt, direct-current, 
Crocker-Wheeler generators, direct-con- 
nected to three vertical cross-compound 
Watertown high-speed engines. Two of 
the sets consist of sixty-kilowatt gener- 
ators driven by 100-horse-power engines 
and the third of a thirty-kilowatt gener- 
ator driven by a fifty-horse-power engine. 
The cylinder dimensions of these en- 
gines are ten-inch and sixteen-inch by 
ten-inch stroke for the two larger and 
seven and one-half-inch and thirteen-inch 
by eight-inch stroke for the smaller. 
The lubrication is entirely automatic. 
Oil is fed to all wearing surfaces from a 
small tank mounted on the front of the 
engine between the cylinders. This oil 
finds its way into the crank chamber and 
from there it passes through a filter into 
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a collecting and separating tank from 
which any water which-may have become 
mixed with the oil in its passage through 
the engine may be drawn off and the oil 
pumped back into the supply tank. The 
oil pump is driven from the low pressure 
valve stem so that its operation is con- 
tinuous while the engine is running. 
Metallic packing is used throughout for 
the piston rods of these engines. This 
packing was supplied by the Bridgeport 
Metallic Packing Company. That used 
in the two larger engines consists of six 
cast-iron rings made up in sections and 
set in a collar in three sets of two rings 
each. This collar is drawn up on a 
gasket against the cylinder head. The 
packing rings are forced against the rod 
by the pressure of the steam behind them. 
This form of packing has been found very 
satisfactory and little or no steam will 
leak by it. It, however, will not entirely 
prevent the escape of water and a8 any 
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water which may enter or condense in the 
cylinder immediately runs to the lowest 
point around the rod, some method of pre- 
venting the escape of this water into the 
crank chamber had to be found. This was 
accomplished by running a small drain 
pipe from the collar containing the pack- 
ing rings. This drain was connected into 
the drips from the engine cylinders. 

There was not sufficient room for a 
packing of this nature in the small engine 
and a type known as Law packing was 
used for the piston rods of this machine. 
This consists of a series of semi-annular 
metal rings so constructed that the upper 
and lower rings are forced against the 
walls of the stuffing-box and the inter- 
mediate rings against the rod when the 
gland is drawn up. 

When this packing was first put in bab- 
bitt metal rings were used. It was found, 
however, that for the rod of the high- 
pressure piston this metal would melt 
under the action of the superheated steam 
and brass rings were therefore substituted. 
These have worked very satisfactorily. 

Electric current from the generators 18 
carried across to the switchboard located 
in the northeast corner of the engine room 
by means of wires run in conduit laid 
under the engine room floor. The switch- 
hoard is made up of seven black enameled 
slate panels mounted upon a substantial 
angle-iron frame. It was furnished by the 
A. & J. M. Anderson Manufacturing 
Company, Boston, Mass. 

The three generator panels are each 
equipped with a double-pole, double-arm. 
T. T. FE. laminated tvpe circuit-breaker, 
a three-pole switch, the middle pole being 
for the equalizer connection, a field rheo- 
stat and a Weston flush type round pat- 
tern ammeter. On one of the generator 
panels a voltmeter switch is mounted. 

Next to the generator panels is a total 
output panel. This is equipped with two 
Weston flush type round pattern am- 
meters, one for light and one for power, 
a Bristol recording ammeter, a double 
throw main switch, one side being con- 
nected to the bus-bars and the other to 
the Edison service wires thus providing 
an emergency connection, a Scheefer re- 
cording watt-hour meter, a main power 
switch, a switch controlling the supplv of 
current to the equalizer panel and a switch 
controlling the electrically driven boiler 
feed pump. 

The equalizer panel is equipped with an 
ammeter connected in the neutral wire of 
the three-wire lighting svstem and a volt- 
meter reading from zero in the centre to 

125 volts on each end of the scale. Each 
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of these is a Weston flush type round 
pattern instrument. Directly below these 
instruments is a two-point voltmeter 
switch with which the voltmeter may be 
connected to either side of the lighting 
circuit. 

This panel also has mounted upon it 
the balancer field rheostat, a double- 
throw, three-pole lighting switch, one side 
being connected to the bus-hars and the 
other to the Edison service wires, a switch 
for controlling the supply of current to 
the rotary balancer, a starting box for this 
machine and a double-pole, double-coil, 
circuit-breaker. This circuit-breaker is 
an I. T. E. laminated type provided with 
both overload and no voltage attachment. 

The no voltage coil is connected across 
one side of the light circuit between the 
balancer and its controlling apparatus so 
that this breaker will not remain closed 
except when the balancer is running. 

The blades of the circuit-breaker are 
connected to the outside wires of the 
three-wire circuit. One of the overload 
coils is connected in one of the outside 
wires and the other in the neutral wire 
and both act to open the outer legs of the 
three-wire system. By this arrangement 
the equipment is protected against over- 
load on the lighting circuits and the 
balancer is protected against overload 


“from undue unbalance of the lighting 


circuits without danger of burning out 
the lamps. 

The two remaining panels of the 
switchboard are the power and lighting 
feeder switch panels. 

Pilot lamps on bracket fixtures are 
mounted at the top of each panel. 

Over the switchboard are mounted a 
Weston station voltmeter connected to the 
voltmeter switch on the middle generator 
panel and a Weston potential indicator 
eonnected directly to the bus-bars. Each 
of these instruments is provided with an 
illuminated dial. 

The balancer which furnishes current 
for the neutral of the three-wire system 
consists of two Crocker-Wheeler com- 
pound-wound machines mounted upon a 
common hase and direct-coupled. The 
capacitv of this machine is thirty-two am- 
peres of neutral current. 

The air-compressor is a horizontal 
cross-compound steam, two-stage air ma- 
chine built hy the American Air Compres- 
sor Works. The steam cvlinders are 
twelve and twentv inches in diameter and 
the air cvlinders eighteen and one-half 
and twelve. The stroke is sixteen inches 
and the speed 130 revolutions per minute. 

The capacity of the machine is 704 
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cubic feet of free air per minute delivered 
at a pressure of 100 pounds per square 
inch. 

A steam jacketed receiver is provided 
in the connection between the high and 
low-pressure steam cylinders. 

In addition to the water jackets of the 
air cylinders an intercooler is provided be- 
tween the cylinders. This consists of a 
cast-iron cylindrical shell through which 
the air passes from the low-pressure to 
the high-pressure cylinder. In this shell 
is a nest of small tubes secured to headers 
on each end through which the cooling 
water circulates. This nest of tubes is 
so constructed that it may be easily re- 
moved. The construction is very simi- 
lar to that of an ordinary surface steam 
condenser. 

Air is admitted to the compressor hv 
means of a six-inch pipe which runs out 
into the driveway and up to a sufficient 
distance to obtain air free from grit. This 
pipe terminates in a large galvanized iron 
funnel, the large end of which is covered 
with a fine mesh wire screen. This serves 
to keep out papers or any such material 
which might be floating in the air. 

The compressed air is delivered to a 
receiver in the flanging shop through a 
three-and-one-half-inch pipe. From the 
receiver it is piped to various points 
throughout the works where compressed 
air is needed. 

An automatic governor is provided for 
the compressor, which controls the speed 
and also the supply of air, so that the 
amount of air supplied by the compressor 
is always equal to the demand up to the 
limit of the machine’s capacity. 

A gauge board is provided in the en- 
gine room, upon which four twelve-inch 
gauges are mounted. These are a steam- 
pressure gauge, an alr-pressure gauge, a 
back-pressure steam gauge connected to 
the exhaust main, and a gauge for the 
return of the heating system. The last 
two are compound gauges showing both 
pressure and vacuum. 

The gauge board is of enameled slate 
mounted upon an angle iron frame and 
is illuminated by two lamps in bracket 
fixtures at the top. 

The electrical distribution system 
throughout the works consists of separate 
power and lighting feeders which run 
from the feeder switches on the switch- 
board to distribution panels located at 
various points throughout the shop and 
office buildings. These feeders are all run 
in rigid iron conduit and each distribu- 
tion panel is contained in a hardwood 
cabinet, lined withysheet iron and pro- 
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vided with slate-lined gutters and a slate- 
lined door. 

A separate line runs directly from the 
switchboard to the electric crane in the 
erecting shop and another runs to the 
motor of the coal conveyer. 

From these panels the branch circuits 
run out to the lamps and motors. Ex- 
cept in the office, where all wiring is con- 
cealed in conduit, most of the branch cir- 
cuit wiring is run exposed on pees 
insulators. 

The feeder system for the general dis- 
‘tribution of current for both power and 
lighting purposes in each of the shops was 
laid out with the idea that this further 
development could be taken up at any 
time. 

An entirely new heating system has 
been installed throughout the works, 
which is operated in conjunction with the 
new plant. It is a two-pipe Warren Web- 
ster vacuum system operating with ex- 
haust steam from the engines on an ab- 
solute pressure never exceeding fifteen 
pounds per square inch, and frequently 
dropping below atmospheric pressure. 

Steam is taken from the outboard ex- 
haust pipe just above where the exhaust 
main enters it. Just above this connec- 
tion for the heating system is a back- 
pressure valve. A live steam connection 
through a reducing valve is also made to 
the heating main by means of which live 
steam may be used to help out the ex- 
haust at times when this is not sufficient. 
The smaller shops and the office are heat- 
ed by means of wall coils and radiators. 
In the larger shops, as, for instance, the 
boiler shop and erecting shop, overhead 
coils have been put in, in addition to the 
wall coils. These overhead coils serve to 
replace the heat lost by leakage and radia- 
tion through the roof and thus prevent a 
downward cold draft in the centre of the 
shop, which would be the result of placing 
all the heating surface upon the walls. 
Each coil is provided with an inlet hand 
valve and an automatic thermostatic 
valve on the return, which is closed by 
the contact of the hot steam, but opens 
to the cooler water and air. All of the 
returns are connected into a single pipe 
which is brought into the engine room 
and after passing through a strainer en- 
ters the suction inlet of a vacuum pump. 
This pump discharges into a separating 
tank, from which the water of condensa- 
tion drains into the fecd-water heater and 
the air and gases escape through a vapor 
pipe provided for the purpose. 

A connection is made through a ther- 
mostatie valve between the feed-water 
heater and the return,main of the heat- 
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ing system, thus preventing the vacuum 
pump from drawing the steam from the 
heater. 

Although one of the boilers formerly 
uscd in the generation of steam required 
for the operation of the works occupied a 
portion of the site of the new power plant, 
the construction and equipment of the 
plant was carried on without interference 
with the operation of the old boiler until 
after the new boilers were ready for use, 
and during the entire period of construc- 
tion and of making the change from the 
old source of power to the new, outside 
orders were being executed by the com- 
pany. This was accomplished without 
serious interruption in the regularity of 
the company’s output. 

All of the engineering work in connec- 
tion with the installation of this com- 
plete equipment, including the power 
plant building, the electrical distribution 
system and the steam heating system, was 
done by Putnam A. Bates, consulting 
electrical engineer, New York city. 

—_—_-@—-——_—__ 
Preliminary Outline of the 

Dedication of the Engineer- 

ing Societies’ Building. 

The following programme has been an- 
nounced in connection with the dedica- 
tion of the Engineering Societies’ Build- 
ing, 29 West Thirty-ninth street, New 
York city: 

Tuesday, April 16—Formal] dedication 
exercises in the afternoon; gencral recep- 
tion in the evening. 

Wednesday, April 17—Founders’ day; ; 
addresses by ,representatives of the 
founder societies and institutions, grect- 
ings from sister societies and institu- 
tions, and presentation of medals in the 
afternoon. The evening of this day is un- 
assigned. 

Thursday, April 18—In the afternoon 
there will be a session of the American 
Institute of Mining Engineers. A 
paper entitled, “Mining Engineering in 
New York City,” describing the excava- 
tion and tunnel work now being carried 
on by the Pennsylvania Railroad, will be 
presented by H. T. Hildage. In the 
evening there will be a session of the 
American Society of Mechanical Engi- 
neers, an address being delivered by 
Brigadier-General William Crozier, en- 
titled, “The Ordnance Department as an 
Engineering Organization.” 
= Friday, April 19—In the afternoon 
there will be a session of the American 
Institute of Mining Engineers, the details 
of which will be presented later. In the 
evening there will be an informal smoker 
for members of all the societies. 
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The New York Central 
Accident. 

The unfortunate accident in the new 
electric zone of the New York Central & 
Hudson River Railroad, in which a train 
consisting of two electric locomotives and 
five cars left the track at a curve, with 
fatal results, has been the topic of more 
or less free discussion, and resulted in a 
good deal of unjust criticism. From cer- 
tain questions asked during the coroner’s 
inquiry, the impression seems to have 
got abroad that sufficient precautions had 
not been taken in deciding upon the new 
equipment. Every one who has followed 
the progress of this great transformation 
is familiar with the long experimental 
tests and the careful investigation of all 
phases of the problem which were made 
before the equipment was decided upon, 
and before that selected was accepted for 
service. 

It will be remembered that the elec- 
trical commission which had charge of the 
transformation was organized in Decem- 
ber, 1902; yet the final specifications for 
the electric locomotives were not approved 
by the commission until February, 1904. 
The first locomotive was delivered for 
initial trial on October 7, 1904, but it was 
not accepted as the basis for the comple- 
tion of the entire order of locomotives 
until May 3, 1905, two and one-half years 
after the company determined to proceed 
with the change. This locomotive was 
subjected to long tests, in which it made 
about 50,000 miles, under the constant 
inspection of the vice-president of the 
road, W. L. Wilgus, who is in charge of 
the electrification, of the General Electric 
Company and the American Locomotive 
Works, which had jointly constructed the 
locomotive, and of an inspector appointed 
by the operating department. 

After the completion of the first loco- 
motive, the other locomotives, as they were 
completed, were sent to the New York 
zone, and there given a second inspection 
and test under the actual conditions exist- 
ing in the zone. It may be added that the 
six-mile experimental track on which the 
first locomotive was tested was purposely 
of a much inferior type to that existing 
in the electric zone, so that any tendency 
to undue effect by the locomotive upon 
the track would be accentuated and the 
necessary modifications demonstrated more 
quickly than had it been operated on a 
track of the same quality as that in the 
electric zone. On certain occasions dur- 
ing these tests the locomotive was driven 
at a speed of seventy-five miles an hour 
around a curve elevated but for sixty 
miles, and during., these( rung (the (rails 
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and ties were shifted bodily in the gravel 
ballast. This seems to show that the 
strength of the track was amply suff- 
cient to prevent spreading of the rails, 
as the curve was distorted without any 
such action taking place. These pro- 
longed tests, which are certainly more 
elaborate than any to which a new equip- 
ment was ever before subjected, demon- 
straied to the electrical commission that 
the locomotive was entirely satisfactory 
for service in the New York zone. 

Since the accident some questions have 
been raised concerning the behavior of the 
electric locomotive as compared with the 
steam. The following information on this 
point has been obtained from the engi- 
neers of the New York Central & Hud- 
son River Railroad: 

The company has carried out involved 
calculations to demonstrate that the con- 
clusions to which practice had led it were 
correct, to show that the electric locomo- 
tive is equal, or superior, to the steam 
locomotive as regards its effect on curves 
and the track in general. The locomotive 
has the same structure and relation of 
parts as already provided in steam loco- 
motives in successful operation. The 
comparison was made between the elec- 
tric locomotive and the Atlantic type 
of steam locomotive when the two 
were on a_ three-degree curve with 
a four and one-half-inch super-eleva- 
tion. It shows that the electric loco- 
motive imposes equal or less unbalanced 
stresses than the steam locomotive, and 
that the shearing force on spikes, one on 
the outside of the outer rail in each tie 
with tie plates, is far within the limits of 
safety for speeds in excess of the so- 
called equilibriam speed of about forty- 
six and one-half miles per hour, to which 
the super-elevation given corresponds. 
These calculations show that by assuming 
the rail to be a beam between two sup- 
ports that the factor of safety is approxi- 
mately seven. 

Before turning over the new locomo- 
tives to the operating department, careful 
instructions were prepared for those to 
whom the use of the equipment was to be 
intrusted, and in these stress was laid upon 
the necessity for training the men, in 
teaching them to realize the high speeds 
attainable with the new locomotive, par- 
ticularly since the easy running of the 
locomotive does not give such indications 
at high speed as are given by steam loco- 
motives. . 

Another question was that concerning 
the effect of centre of gravity upon the 
track. This was involved in the calcula- 
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tions referred to above. However, no al- 
lowance is made for the lurch of the 
steam locomotive, which it is thought 
throws a much greater strain upon the 
track than that due to a lower centre of 
gravity. 

These facts indicate that there has been 
no lack of caution in carrying out this 


work ; that all sources of danger were duly: 


considered, and no effort spared to pro- 
duce a locomotive which would be as 
nearly perfect as possible. Even thouch 
the necessity existed for hastening the 
change of system, so as to minimize the 
dangers of operation in the Park avenue 
tunnel, due deliberation was observed in 
carrving out all parts of the work. 

The cause of the accident is as yet un- 
explained. It is known that the train 
was traveling at a high speed, but the 
track has been shown capable of with- 
standing the unusual strain without 
damage. It seems probable that some 
unknown accident, combined with the 
high speed, caused the wreck. 


——o | 
Big Telephone Project. 


Prominent Detroit men are named 
among the incorporators of the new Inter- 
state Long Distance Telephone Company, 
which has filed papers of incorporation 
for $15,000,000 at Lansing, Mich. They 
propose to connect the independent tele- 
phone systems of Michigan, Ohio and 
points east and south, and to build a 
long-distance system throughout Michi- 
gan, with new pole lines to Toledo, 
Adrian, Jackson, Lansing and Holly. 
This will give them a direct line to 
Chicago and connect with practically all 
the outside systems. Work will be pushed 
at once, the sum of $1.500,000 being sct 
aside for construction work this year. 
The incorporators include William R. 
Woodbury, president of the Home 'Tele- 
phone Company; Henry C. Potter, Jr.; 
John M. Dwyer, Fred. T. Moran, 
George E. Lawson, Hugo A. Koehler, 
Max Koehler, C. Marquard Forstar, T. 
H. Wagoner, Charles II. Hood, Sam B. 
Jeffries, W. T. Barbour, Henry Koehler, 
Jr.; W. W. Grayson and J. J. Goodyear. 
They will also form a part of the execu- 
tive board which will control the Home 
company, as well as the new concern. A 
voting trust has been formed which makes 
a sell-out to any competing line impos- 
sible. The capital stock is to be issued in 
$100 shares, of which $150,000 is the 
initial issue and a third of this amount 
is already paid in. Two-thirds of the en- 
tire stock will be preferred. Capitalists 
interested in the Home company have 
secured large holdings in the Dean Elec- 
tric Company, of Elyria, Ohio. 
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THE QUARTER-CENTURY 
NUMBER. 

The ELrectricst Review has received a 
number of letters from all parts of the 
country, testifving to the appreciation of 
its readers of the Quarter Century Num- 
ber published last week. We take plea-- 
ure in publishing below two of these testi- 
monials which are typical of the many ex- 
pressions of commendation thus elicited: 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

With pleasure do we extend our con- 
gratulations on the anniversary of your 
twenty-fifth vear of existence and our 
compliments on the up-to-date and taste- 
ful appearance of your twenty-fifth anni- 
versary number of the Evectrican Re- 
VIEW, a number worthy of preservation 
and remarkable for the interesting articles 
by writers of such prominence and great- 
ness in their respective fields. 

“Many Happy Returns”—a wish ac- 
corded with real pleasure to a journal of 
such high character, sterling worth, and 
reliability as the ELECTRICAL REVIEW. 

THE PHOENIX GLASS COMPANY, 
A. H. PATTERSON, Vice-President. 
NEw York, March 11. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


We desire to congratulate vou on your 
most excellent issue of March 9. We 
think it is the finest issue of an electrical 
paper we have ever seen; not only as to 
reading and news pages, but advertising 
pages as well. 

THe BANNER ELECTRIC COMPANY, 
N. L. Norris, 
Secretary and General Manager. 

YouNGSTOWN, Orio, March 11. 


—0 
The Iowa Independent Tele- 
phone Association. 

The eleventh annual meeting of the 
Iowa Independent Telephone Association 
will be held at the Garretson Hotel, Sioux 
City, Iowa, March 19, 20 and 21. One 
afternoon is to be devoted exclusively to 
the rural companics, and a large number 
of rural telephone men are scheduled to 
deliver brief addresses on different phases 
of the subject. The programme will have 
features of interest to investors, managers, 
and both the large and small operators. 
The railroads have made a rate of one and 
one-fifth fare for the round trip, on the 


certificate plan. 
—o 


The National Electric Light 
Association Convention. 

The annual convention of the National 
Electric Light Association will be held at 
the New Willard Hotel, Washington, 
D. C., on June 4, 5, 6 and 7. There will 
also be the usual exhibition of electrical 
devices. 
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An Electrically Driven Cotton Mill. 

A description is given here of the elec- 
trical equipment of the Droylsden mills, 
Fairfield, England, the method of driving 
of which has just been changed from 
steam to electricity. A condition making 
the transmission somewhat difficult was 
the necessity of keeping the mill in opera- 
tion during the change. The mill contains 
88,900 spindles and 900 looms. These 
are now driven by twenty-four motors with 
an aggregate rating of over 1,000 horse- 
power. The whole mill is also lighted 
electrically. Power is derived from a 
generating plant, the engine room of 
which was formerly occupied by an old 
beam engine, first installed to drive the 
mill, and later converted to a pumping 
engine. The present generating equip- 
ment is a steam turbo-generator rated at 
1,000 kilowatts. The contrast between 
the new machine and the old is striking. 
The old engine weighed about 100 tons, 
and ran at twenty-three revolutions per 
minute. The new weighs twenty tons and 
runs at 1,500 revolutions. The latter re- 
quires an engine of only 2,400 cubic feet, 
the other calling for 38,500 cubic feet. 
All the motors driving machinery are 
of the three-phase induction type with 
enclosed slip rings and metallic gauze 
covers on the end plates. In some in- 
stances the motors are hung from the 
ceilings; in others they are placed on 
brackets attaghed to the posts supporting 
the floor above. In some, the motors 
were built into recesses cut in the walls. 
As a rule each motor drives machinery on 
its own floor, but in other cases it has 
heen placed so that it can drive machinery 
on two or more floors.—Abstracted from 
Electrical Engineering (London), Feb- 
ruary 21. ý 


New Use of the Braun Tube for Study- 
ing Magnetic and Dielectric 
Hysteresis. 

A method of using the Braun cathode- 
ray tube for tracing hysteresis curves was 
suggested by Angström, which consists in 
placing the tube between two pairs of coils 
placed at right angles. One pair contains 
the iron under investigation, and the other 
pair contains no iron, and therefore mere- 
ly sets up a field proportional to the cur- 
rent in the line. The result of the two 
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magnetic forces thus set up—one being 
proportional to the current and the other 
to the intensity of magnetization—is to 
deflect the ray from the tube so that it 
traces on the fluorescent screen the I-H 
curve of the iron. In this arrangement 
the effect of the exciting coil around the 
iron is eliminated by means of a second 
coil. E. Madelung here describes another 
method of using the Braun tube for study- 
ing either hysteresis of iron or dielectrics. 
The first arrangement consists in connect- 
ing in series with the magnetization coil a 
second coil, and placing around these two 
coils secondary coils which are connected 
to two pairs of plates placed at right angles 
around the tube. With this arrangement 
the two pairs of plates will be charged to 
potentials at each instant proportional to 
the rate of change of the magnetic ficld 
of each coil, and a curve will therefore be 
obtained showing the rate at which the 
change in magnetization changes with the 
change in current. This arrangement is 
objectionable, since no correction has been 
made for the field of force due to the 
magnetizing coil. This is accomplished 
by placing a third coil in series with the 
other two and surrounding it by a second- 
ary which is connected in opposition to 
the secondary around the magnetizing 
coil. Or the same result may be accom- 
plished by connecting the secondary of the 
magnetizing coil in series in the opposite 
relation to the secondary of the current 
coil. In other words, the latter coil may 
be used both for giving a deflection pro- 
portional to the rate of change of current 
and for eliminating this force from the 
magnetizing coil itself. To study dielec- 


tric hysteresis, two condensers are taken, 


connected in series, the dielectric removed 
from one and connections made from the 
opposite sides of the two condensers to 
the two pairs of deflecting plates. The 
curve obtained by this arrangement is that 
showing the relation between the electro- 
motive forces across the two condensers. 
A curve showing the current relations 
may be obtained by connecting the two 
condensers in parallel, the dielectric plate 
being removed from one, and connecting 
in series with each one a deflecting coil, 
the two coils being placed at right angles, 
so as to act upon the Braun tube. By 
placing large non-inductive resistances in- 
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stead of the two deflecting coils, the de- 
flecting plates may take the place of the 
latter. The author has tested these ar- ` 


. rangements, and has found that they give 
‘good results. Two curves are shown, one 


giving the relation between the change of 
magnetization and change of magnetizing 
force; the other the change in condenser 
charge with change of current. In both 
cases the hysteresis effect is brought out 
clearly.—Translated and abstracted from 
the Physikalische Zeitschrift (Leipsic), 
February 1. 
< 
Wireless Telephony. 

A review is given here by R. A. Fes- 
senden of his endeavors to perfect a sys- 
tem of wireless telephony. It is pointed 
out first that, broadly speaking, wireless 
telephony must be accomplished by gener- 
ating a practically continuous source of 
electromagnetic waves, by modifying the 
character of emitted waves by means of 
sound waves without interrupting their 
continuity, and by receiving them on con- 
stantly operative receivers. At the time 
the author took up the work there were 
three methods of setting up electromag- 
netic waves—the plain aerial with spark 
gap, used by Marconi; the plain aerial, 
heavily loaded with inductance, used by 
Lodge, and the plain aerial in conjunction 
with a local oscillatory circuit having a 
period of a different order of magnitude 
from the period of the antenna, used by 
Braun. He devised a new method, con- 
sisting in using an antenna in conjunc- 
tion with a local circuit tuned to the same 
frequency as the aerial. With this sys- 
tem, and by means of an induction coil 
and a commutator giving 10,000 sparks 
per second, articulate speech was trans- 
initted in 1900 over a distance of one mile. 
The articulation, however, was not good, 
and there was an extremely disagreeable 
and, at times, overpowering noise in the 
receiver, due to the irregularity of the 
spark. With sparks in air the best results 
were obtained by using a slightly convex 
disc of platinum-iridium for one dis- 
charge terminal, and a pointed aluminum 
cone for the other. It was found that if 
the spark was caused to take place in com- 
pressed gas much better results were ob- 
tained. The gas was nitrogen, which was 
obtained by pumping the vessel up .with 
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compressed air and placing lime in the 
bottom of the chamber to absorb the 
nitrous acid formed by the discharge. A 
mercury gap of the Cooper Hewitt type 
was used, but did not give results as good 
as those given by the compressed-gas gap. 
Another method giving fairly good results 
was the use of a 10,000-cycle, one-kilowatt 
alternator. This gave about 20,000 sparks 
per second, and by means of it speech was 
transmitted more distinctly; and on ac- 
count of the regularity of its action, the 
results given were quite as good as those 
obtained with the compressed nitrogen 
discharge gap. These methods of set- 
ting up electrical waves, while sufficiently 
continuous for the purpose of tele- 
phoning were not completely continuous. 
It was found that fairly good articu- 
lation could be obtained with 10,- 
000 sparks per second. A great many 
methods for obtaining continuous waves 
were devised and tested, but few of them 
gave satisfactory results. Thomson’s mu- 
sical arc was not entirely satisfactory, 
though it was improved considerably by 
the use of cooled electrodes, an air-blast 
and magnetic blowout. It was found, 
however, that neither frequency nor inten- 
sity was constant, and that the key could 
not be used to make and break the circuit, 
since the arc would not start itself. The 
system was modified by adding a resist- 
ance to the arc circuit. This enabled the 
frequency to be maintained nearly con- 
stant. Another method tried was an 
aluminum disc revolved under a brush, 
but this gave rise to objectionable scratch- 
ing and hissing in the receiver. The best 
results have been obtained by means of an 
alternator designed for a frequency of 
100,000 cycles and an output of one kilo- 
watt. In practice, however, this machine 
has never driven above a speed which gives 
80,000 cycles. For most work it is run at 
60,000 cycles. The alternator is generally 
connected to the aerial through a trans- 
former, the connection being tight as the 
energy falls off, when a loose couple is 
used. At the receiving end the usual 
liquid barretter receiving svstem was used, 
the strength of the received speech being 
twenty-five times that of audibility, as 
speech could be understood when the tele- 
phone, whose resistance was 1,200 ohms, 
was shunted by a forty-ohm resistance.— 
Abstracted from the Electrical Review 
(London), February 22. 
< 
The Berlin 24,000-Line Telephone 
Exchange. 

Exchange No. 6 of the Berlin (Ger- 
many) telephone system has recently been 
opened. This is the largest telephone ex- 
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change in Europe, and is designed to ac- 
commodate 24,000 subscribers’ lines and 
2,100 trunk lines. A brief description 
is given here by Alfred Gradenwitz. At 
the present time 18,000 subscribers’ lines 
and 1,200 trunk lines are in service. The 
new exchange is situated in the western 
part of Berlin, in a special building. The 
switchboards are installed in two large 
halls on the top floor, placed side by side, 
and connected together by corridors. Just 
below the operating floor is a room twelve 
feet high, in which the distributing frame, 
the relavs and other auxiliary mechanisms 
are placed. A special part of this room is 
shut off for the storage battery. The same 
room contains the ringing generator unit 
and the two charging motor-generator 
sets. The switchboards are of the hori- 
zontal type, used because they are said to 
possess the advantages of small space re- 
quirements. The arrangement of connec- 
tions is such that only two external cir- 
cuits are used inside of the svstem—that 
is, a two-wire multiple is used. The two 
operating halls are about fifty feet in 
length, and at the present moment con- 
tain forty-two panels of switchboard, each 
with six operating seats. The operators 
sit three on each side of a section. The 
calls at this exchange are handled in the 
following way: the subscriber calling re- 
moves his receiver and thus automatically 


lights a lamp at the exchange. The oper- 


ator there answers by inserting an an- 
swering jack situated immediately behind 
the lighted lamp, at the same time throw- 
ing the corresponding listening key. This 
automatically cuts out the line lamp. 
After ascertaining the desired connection 
the operator inserts the calling plug in 
the multiple switch jack of the desired 
subscriber and calls him by throwing the 
key into the ringing position. From this 
position the key, of its own accord, re- 
turns to its normal position, thus mak- 
ing the desired connection. When the re- 
ceivers are replaced upon the hooks super- 
visory signals are automatically lighted, 
indicating to the operator that the con- 
nections may be taken down.—A bstracted 
from the Amertcan Telephone Journal 
(New York), March 2. 


< 


The Utilization of Tides. 

The use of tides as sources of hydro- 
electric power is considered here by Henri 
Presson. The method contemplated con- 
sists in creating two reservoirs or basins 
which communicate with the sea by 
means of control valves. One of these 
basins is filled at high tide, and the other 
emptied at low tide. The water is allowed 
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to flow from one to the other, driving tur- 
bines connected to generators. A study 
of the tides has shown that in this way 
continuous power can be depended upon 
for about ten hours. Two hours must 
be allowed for filling and emptying the 
basins. For this reason the author thinks 
that tides should be considered as periodic 
sources of power, rather than irregular. 
To carry out the arrangement it will be 
necessary to have attendants at hand for 
operating the valves, but they could be dis- 
pensed with if the valves were operated 
by motors controlled from the power- 
house, or if automatic valves were in- 
stalled which would open and close when 


the water pressure due to the tide 
reaches certain predetermined values. 
Three important installations of this 


kind are now being considered in Eng- 
land. One of these is at Chichester, where 
the estuary may be easily divided into two 
basins approximately equal in area. It 
is estimated that under ordinary tides 
about 6,800 horse-power may be obtained, 
and under unusually high tides, 13,800 
horse-power, for ten hours a day. At 
Menai Strait a dividing dam would make 
available a considerable hydraulic power, 
because of the difference in the time for 
tides at the two ends of the strait. The 
difference in height at times is as much 
as twenty-two feet, and the average is 
about sixteen feet at high tide. At Bristol 
it is contemplated creating two reservoirs, 
which will make available a maximum fall 
of thirty feet and a minimum of seventeen 
feet. There would be an average fall of 
nearly twenty feet for twenty-eight hours, 
and the power available for average tides 
would be about 240,000 horse-power. For 
exceptionally high tides it would be over 
200,000 horse-power. The author then 
points out that the coast of France offers 
a number of sites where this method 
could be utilized with advantage. This 
would be particularly true of the coasts of 
Brittany and Normandy, where the dif- 
ference in the tides is about forty feet.— 
Translated and abstracted from L’Elec- 
tricten (Paris), February 16. 


— —_-@—___- 


A Correction. 


On page 195 of the issue of the ELEC- 
TRICAL Revirw for February 2 an ab- 
stract of an article by H. F. Parshall, 
entitled, “General Principles Appertain- 
ing to the Supply of Electricity for Indus- 
trial Purposes,” was credited to the Elec- 
trical Engineer, of London. This should 
have been credited to Electrical Engineer- 
ing, London. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Public Ils trom Missouri. 


You won’t need to drag the earth with 
a fine-tooth comb to discover plenty of 
people who have made a short trip to 
Missouri, and returned with the popular 
Missourian trait implanted in their 
bosoms. 

You’ve got to “show ’em.”’ You’ve got 
to show them by practical demonstration. 

Your printed advertising exerts a 
wondrous power in the way of putting 
vour people in the right frame of reason- 
ing. Folks may drink in all you claim 
like one athirst after a long-sought truth, 
but after all is said and done, your people, 
as a final test, will demand to be shown. 
They not only want to learn about your 
proposition, but want to see, with their 
own eyes, the thing itself. 

No mortal man can look upon the 
actual working thing, and then deny it. 
His technical knowledge of electricity may 
be a little wobbly; he may have no more 


3 


idea of watts and ohms than he has of an 


unclean limb of Satan—yet he has eyes in 
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The electric sign in front of the Marion Rail- 
rb f Light and Power Cor pany's office, Marion, 
Ohio. This company believes in setting the 
example to prospective users of electric signs. 


his head, and when he witnesses a demon- 
stration of the various uses of electricity, 
he can not doubt his own senses. 

Actual demonstration admits of no 
brash claims, and besides, it banishes all 
doubts. It is the checking up, the round- 
ing out, the final, irresistible proof. 


EDITED BY CHARLES A. PARKER. 


People don’t have to take anybody’s say-so 
for anything. The thing is there, ready to 
perform, thus showing its precise worth. 

In its right place, demonstration is the 
thing. It is not in its right place when it 
essays to do all the work alone, even to the 
exclusion of printed advertising. When 
wedged in amidst your regular advertis- 
ing, however, it forms the rock on which 
the public’s indifference, suspicion or 
prejudice splits. 

Take for instance, the usual central 
station display room. Is it made attrac- 
tive? Are the various electrical devices 
shown therein, properly exhibited? Are 
these devices connected up and actually 
operating? Is there some one person in 
the office deputized to explain these de- 
vices to callers who evince an interest in 
them? Is it this person’s duty to demon- 
strate these devices in a practical way, so 
that the public can see exactly how they 
do their work in home, store or factory? 

The central station may flatter itself 
that it has provided all these things. 
Tt may feel perfectly satisfied that 
it has done its duty, and that there is 
nothing further to worry about. May- 
be there isn’t; likely there is. 'The store- 
keeper or shop owner who ought to see 
these demonstrations of electrical illumi- 
nation, and fans, and power, etc., seldom 
has an opportunity of doing so because 
he seldom visits the office of the central 
station company. When his monthly elec- 
tric bills fall due, he sends a check, or 
his office boy, to pay them. Consequently, 
so far as his knowledge goes, there is no 
such a thing as a display room in exist- 
ence—and so another chance for further 
business goes glimmering. 

As regards residence patronage, does 
the busy housewife often call at the 
central office to pay the monthly bill? 
Sometimes; not often. She is engrossed 
too much in her domestic duties to go 
herself to the central station office; and 
besides, she doesn’t consider the paying of 
electric bills a woman’s work. So she 
sends Bridget, or one of the children, or 
depends upon her husband to mail a 
check. 

Under such circumstances as_ these, 
while your display room may be perfect 
in purpose, it gets no chance to impress 


itself on the very persons at which it is 
expressly aimed. 
There is no use denying that there are 


a number of men and women who do visit ° 


the office, and thus see the display and 
demonstration room. To these people it 
appeals, of course. But what about the 
rest of the people? Can’t something be 
done to interest them? It would seem so. 

Supposing the central station should set 
certain hours of certain davs, every month, 


Theatres, as a usual thing, are lavish users of 
electricity. Are you doing your duty in show- 
ing them what can be Aecom panog by an 
effective outline and an electric sign ? 


to throw open the doors of the power- 
house to the public. Most everybody is 
curious to know and to see how electricity 
is manufactured. It is a mystery to most 
people, and anything that partakes of the 
mysterious naturally invites investigation. 
If the central station could arrange to 
invite the public to come and see the in- 
ner workings of its plant, and perchance 
to be guided through the plant by an em- 
ployé whose duty it is to explain the vari- 
ous working of current making, the prob- 
ability is that the public would gladly 
grasp the opportunity, and soon become 
interested in electricity as never before. 
Those who come would tell their neigh- 
bors and friends, and soon others would 
become interested and call, and they in 
turn would become enthusiastic, until 
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after a while, “central station day” would 
establish itself permanently. Thus your 
display room and demonstrations would 
insinuate themselves on the public mind, 
and impress it. 

The value of such personal advertising 
as this can hardly be over-estimated. It 
would form the most forceful aid to your 
regular printed advertising. It would di- 
rect special attention to it. It would go 
far towards discouraging its being thrown 
away, unread, by the recipient. When you 
can, by display, demonstration and mail 
advertising, keep yourself in the public's 
mind, your problem is approaching solu- 
tion surely, quickly, profitably and pleas- 
antly. 

As about every move the central sta- 
tion makes may be considered advertising, 
in one way or another, it is not a bad plan 
to have on display pictures of the central 
company’s offices, power plant, and such 
interesting electrical devices as it is trying 
to exploit. Human nature has not out- 
grown its inherent weakness for big 
things, and there is hardly anything that 
throws out a sense of importance, honesty, 
and substantiality more than pictures, 
showing the bigness and completeness of 
the central company’s buildings. 

The central company need not take all 
the responsibility on its own shoulders, 
either. There are the department stores, 
furniture stores, etc., which offer splendid 
possibilities for the demonstration of 
small power motors. Electric fans, flat- 
irons, curling tongs, hot water bags, 
cooking devices and sewing machines also 
may be shown, connected up with a 
demonstrator in charge to operate them, 
as well as to offer suggestions and answer 
questions. This is one of the most direct 
and impressive methods of reaching and 
persuading the women-folk. A woman 
sewing at an electrically driven sewing 
machine is peculiarly attractive and sug- 
gestive. 

And too, it must not be forgotten that 
central station officials can exert a tell- 
ing example by employing modern elec- 
trical devices in their homes. They are the 
ones who, above all others, ought to real- 
ize and take advantage of the good things 
electricity offers. If they have no faith 
in their product, how can they expect 
others to have? The example they set, 
sooner or later, gets noised about town, 
and furnishes additional evidence that 
electricity is the thing for every home. 

Why shouldn’t the central company em- 
ploy fans in its office, during the heated 
term of summer? Why shouldn’t the 
central company put up electric signs 
on its premises to advertise itself? Why 
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shouldn’t the central company put into 
commission a heating apparatus in one 
corner of its office, so that visitors may sce 
and feel what it is actually capable of do- 
ing? 

There is no doubting actual demonstra- 
tion. It furnishes the proof. the final 
argument, the capping climax. “Show 
me,” is the spirit of the times. And in 
no other line of commercial human en- 
deavor is there a better opportunity to 
Satisfy the man from Missouri. 


a ` 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, wili prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shail gratefully accept contributions 
and suggestions from any of our readers. 


Now, be careful with your answers, fel- 
lows. 

This morning I’m going to ask each 
of you what you consider, in a word, the 
best method of getting hard-shell pros- 
pects interested in using our current. 

Remember, these little informal talks 
among ourselves benefit the whole force, 
so don’t be backward with suggestions. 

Well, Jones? 

“Sticktoitiveness” you say. 
we'll chalk that down. 

And you, Brown? 

“Complete knowledge of vour subject.” 
We'll put that down too. 

And what do vou say, Smith? 

“Enthusiasm.” That is necessary, all 
right. 

And Nelson, yours? 

“Confidence and faith in yourself and 
proposition.” 

All good, boys. Rightly used, your 
methods wil get the business a good many 
times. But, to my mind, you’ve over- 
looked one of the most important points 
of all. 

What is that? 

T’ll tell you in one word. 
himself. 

What do I mean? Simply this. The 
average man doesn’t care anything about 
you and your company—or anybody else’s. 
He’s all wrapped up in his own business 
—his own doings—his  activities—his 
achievements—his family—his friends— 
his ambitions—needs and desires. Touch 
him on any of these points right at the 


All right, 


It’s the man 
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start, and you ring the bell of his imme- 
diate attention. 

For, unless vou approach your man 
right, the chances are not very bright for 
landing him. So begin talking about him 
and his company—not about yourself and 
vour company. Touch him on some vital 
need in his business—some defect or 
tangle—some weak spot he wants to 
remedy—some cherished ambition that 
haunts him. Ask him to show you 
through his plant. Compliment him on 
his enterprise and progressiveness. Sug- 
gest where still further improvement could 
be made with current. For, until he can 
see some connection between it and his 
welfare, he won't have the slightest in- 
terest in your proposition. Remember it’s 
his business—not yours—he’s interested 
in. That’s where he lives day and night, 
and a knock at the door will always find 
him home. : l 

Hope you catch the drift of all this, 
boys. 

Gain a man’s confidence by showing him 
you have an interest in his personal wel- 
fare. Show him that he needs you just 
as much as you need him—and the rest 
should be easy. For in all the busy whirl 
and swirl of a man’s business there is only 
one topic of never-failing interest to that 
man. That topic is—“himself.” 


Under thls heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prone stimulating and suggestive to 
those who are Interested directly or in- 
directly in the sale of central station 
current. 


Be a master joiner—fit your talk ex- 
pertly to the proposition—not with glue, 
but screws. 


To succeed, get a hold—and hang on— 
inertia is often as good as enterprise. 


A poor solicitor is like a friend in 
need—he’s a source of expense. 


After all, its the solicitor himsclf who 
has to be the captain—the manager is 
only a pilot. 


The electrical world’s a stage, and all 
the solicitors actors—but it is those who 
don’t work that sit in the gallery and 
throw things. 


Solicitors who do things; and not the 


464 


solicitors who merely talk about things, 
are those who bless the stockholders. 


The solicitor who is nothing but a suit 
of clothes and a carnation may do busi- 
ness with fools, but never with wise men. 


The really big guns never get loaded— 
maybe that’s why they are big guns. 


Promises may get contracts, but ‘tis 
performances that keep them. 


He that sets his net betimes may ex- 
pect a fuller draft than he that fishes 
later. 


Prospective customers have about as 
much interest in a proposition that does 
not ring true as a girl has for a man 
who hasn’t an engagement ring to him. 


To make a sale and make an enemy in 
the transaction is poor business policy. 


You can’t skin the public until they are 
overcome with admiration. 


Pull out the throttle, throw on the coal, 
oil up the cylinders, shoot down the tracks 
and you'll come in collision with more 
business. 


Make electricity the “reason why” stuff 
—it sells easiest. 


Making a good showing is all right— - 


but “making good” at the finish is better. 


It will be our endeavor, from week to 


week, to ee in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea afd its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A, 

ker, care of the ELECTRICAL REVIEW. 


“Ye that have tears prepare to shed 
them now,” is what one of Shakespeare’s 
characters is purported to have said upon 
a certain sad occasion, and certainly the 
chapter of accidents which has happened 
to mar the peaceful progress of the Marion 
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Light and Power Company, of Marion, 
Ohio, is sufficient to recall the quotation. 

Last August a bad boiler explosion oc- 
curred which, at one fell swoop, deprived 
this aggressive company of the where- 
withal to give good service or good regu- 
lation, even to their present consumers, 


Mr. Frank Glosser, superintendent of the 
Lighting Department of the Marion egg gS 
Light and Power Company, Marion, Ohio, who is 
conducting a class in so waka ad at the Young 
Men's Christian Association in that city. 


leaving them but little temptation to fol- 
low the path of the hustler and get out 
after new business. In the emergency, a 
dummy substation was rigged up in a 
hox-car to help out, and since that time 
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three days’ time the entire up-town dis- 
tribution was changed from 1,100 to 2,200 
volts, and the company had to install 
step-down transformers for the outlying 
districts, using line transformers, stepping 
down from 2,200 to 220 and then step- 
ping up from 220 to 1,100. The 200- 
kilowatt frequency-changer installed in 
the aforementioned box-car supplied the 
entire load through the holiday season and 
must have been greatly overloaded, al- 
though no test was made at that time; 
but even since January 1 the load has been 
as high as 290 kilowatts. 

From this it will be seen that the com- 
pany has been laboring under a terrible 
disadvantage and actual new-business ag- 


gressiveness has been practically out of 


the question. In spite of this, however, 
the company has continued to issue ex- 
ceedingly attractive and effective adver- 
tising through the mails, and it is a source 
of great gratification to know that, despite 
the conditions, the company’s business has 
increased appreciably. The very greatest 
credit is due to the management in that it 
has used every resort to take care of pres- 
ent customers in this emergency. Mr. 
Glosser, who is in charge of the new-busi- 
ness department, has been for over three 
years with this company and was former- 
ly superintendent of the electrical depart- 
ment of the Evansville Gas and Electric 
Company. As an illustration, he cites 


Photograph of the class in electricity conducted by Mr. Glosser at the Marion. Ohio, Young Men's 
Christian Association. Here is a distinctly new and efficient method of spreading the gospel of the uses 
aud advantages to which electric current can be put. 


the company ran until January 1 with 
no ammeters in circuit and only one volt- 
meter. Current was brought in at 2,200 
volts on three No. 2 wires, which occa- 
sioned so great a drop that it was neces- 
sary to install ten-kilowatt line trans- 
formers in each phase for boosters. In 


an instance of the company’s care of cus- 
tomers in the following: 

The Marion Daily Star bought a new 
press and three-phase motor at the same 
time, depending, of course, on the lighting 
company to furnish power for the motor. 
When ready to operate’ it_ was found it 
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could not get three-phase power on ac- 
count of the explosion and the company, 
in order to tide over the difficulty, bor- 
rowed a twenty-five-horse-power, 500-volt 
motor from the General Electric Com- 
pany, paying $26 freight charges from 
Lynn, Mass., $10 on top of that for in- 
stallation and $26 more for the return of 
the motor as soon as the three-phase serv- 
ice was ready. 

This is one of the most striking ex- 
amples of thorough earnestness in a de- 
sire to take care of present business, and 
the Marion Electric Light and Power 
Company is deserving of all credit for this 
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` This mailing card. sent out by the Kansas Cit 
Electric Company, is what can be called go 
strong advertising—attractive, suggestive and 
well written. 


and many other problems which it met 
and faced ‘successfully in this emergency. 

Considerable success has attended the 
introduction of the new Gem, high-effi- 
ciency lamps in this city. Over 300 of 
the 125-watt and 200 of the fifty-watt, 
100 to 250-watt are on circuit. Free re- 
newals of these lamps are furnished. 

A new departure in the lines of what 
might be called indirect advertising is in 
connection with Young Men’s Christian 
Association work in Marion. We believe 
this is one of the most novel and unique 
steps which has been taken by any lighting 
company in popularizing electricity and 
its own service, and especially desire to 
commend this line of action to all central 
station managers situated in cities where 
the Young Men’s Christian Association 
has a local branch. 

As worked out in Marion, the situa- 
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tion is this: Mr. Glosser instructs a semi- 
weekly class in the evenings at the Young 
Men’s Christian Association on electricity. 
The class is composed of young fellows, 
some attending -high school, students, etc. 
The company furnishes all the material 
which is used in connection with the lec- 
tures and also furnishes free all current 
used for the same purpose. The photo- 
graph shown herewith will give a good 
idea of what is being done along this line, 
and the picture shows a complete lighting 
plant which has been set up by the 
students themselves from material fur- 
nished by the company. This plant has 
been taken apart and put together again 
by almost every individual member of the 
class. 

While, of course, this work is not purely 
a matter of the lighting company’s adver- 
tising, it being a part of the Young Men’s 
Christian Association work, it is especially 
effective in increasing the interest of the 
young men in the city in the subject of 
electricity, and must make all those at- 
tending the classes exceedingly anxious to 
see things go ahead electrically in their 
city. As a matter of fact, several of the 
young fellows who are attending these 
classes are likely to become solicitors for 
the company, and naturally their train- 
ing along technical lines will be most use- 
ful to them in a great many ways when 
they come to take up soliciting work. 

APEERE 

New York Electrical Society. 

The New York Electrical Society held 
its 265th meeting in the Engineering So- 
cieties Building February 27. Professor 
Harold B. Smith, in his address on 
“Power Transmission Voltages of To-day 
and To-morrow,” outlined briefly the his- 
tory of electric-power transmission at high 
potentials, beginning with the pioneer 
plants of 1890 to 1895, and tracing the 
progress of experimental and research 
work, together with actual installations, 
from that time to the present. The sub- 
ject of power-transmission voltages of to- 
day and to-morrow led to some estimate 
of probabilities in the matter of develop- 
ments within the next few years. It was 
shown that of the three factors entering 
into power transmission on a commercial 
basis, the line, the insulation and the 
transformer, less dificulty was to be ex- 
pected in reaching higher voltages from 
the transformer than may be encountered 
with either the insulation or the line con- 
struction. In all three of these features 
there is much room for improvement, and 
there seems to be a reasonable prospect 
of the solution of many of the problems 
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involved in the near future, permitting 
transmission at higher voltages than any 
yet attempted on a commercial scale, and 
over much greater areas than are now con- 
sidered feasible. The use of voltages of 
120,000 to 150,000 is, in fact, a not dis- 
tant possibility. 

In a series of lantern slides the develop- 
ment of experimental transformers built 
at the Worcester Polytechnic Institute for 
voltages up to 50,000 was shown and nu- 
merous illustrations were given of notable 
recent installations. 

The following members were elected : 
W. G. Heep, E. Hugh Watlington, F. H. 
Ballon, F. M. Swaney, Frederick J. Good, 
Arthur Eichenberg, M. L. Pomares, Rob- 
ert Velton, Archie Wainman, Frank Sut- 
ton, R. W. Marshall, L. G. Nilson, Charles 
H. Bedell, Francis X. Scott, Walter A. 
Seymour, Raymond Cilley, William Simp- 
son, Harold P. Daniels and Sheldon Leav- 
itt. a Fs 


E ita 
The Technical Publicity 
Association. 

On the evening of February 28 a meet- 
ing of the Technical Publicity Association 
was held at the rooms of the Aldine As- 
sociation, New York city. This was des- 
ignated as “Railroad Night.” New mem- 
bers were elected representing Harrison 
Brothers & Company, Philadelphia, Pa. ; 
the Joseph Dixon Crucible Company, 
Jersey City, N. J.; the Lunkenheimer 
Company, Cincinnati, Ohio; Manning, 
Maxwell & Moore, Traylor Engineering 
Company and Triumph Electric Com- 
pany, New York city. 

G. M. Basford, assistant to the presi- 
dent of the American Locomotive Com- 
pany, a member of the association, pre- 
sented a paper entitled, ‘Progress in 
Transportation.” W. H. Boardman, 
editor of the Railroad Gazette; J. B. 
Meek, manager of the railroad department 
of the H. W. Johns-Manville Company, 
and R. V. Wright, editor of the American 
Engineer and Railroad Journal, were 
guests. 

George A. Cullen, general passenger 
agent of the Lackawanna Railroad, gave 
an informal address. 

The following companies were repre- 
sented by members at the dinner: A. 
Allan & Son, T. R. Almond Manufactur- 
ing Company, American Locomotive Com- 
pany, American Wood Working Machin- 
ery Company, A. S. Cameron Steam 
Pump Works, Crocker-Wheeler Company, 
General Electric Company, Hammacher, 
Schlemmer & Company, Ingersoll-Rand 
Company, H. W. Johns-Manville Com- 
pany, Lidgerwood Manufacturing Com- 
pany, New York Edison Company, New 
York Telephone Company, Niles-Bement- 
Pond Company, Sprague Electric Com- 
pany and Yale & Towne SOT 
Companyijzec À 
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General Electric Fan Motors 
for 1907. 


Fan motors have reached a place where 
they are perennially useful. Not only are 
they now available for cooling purposes in 
summer, but they may be used to augment 
the heating during the colder months, as 
well as to supply air in motion for dozens 
of other interesting purposes. When the 
central station man sells a fan motor, to- 
day, ìt becomes, with a few judicious 
hints, not the least valuable of revenue- 
getters. 

The General Electric Company, Sche- 
nectady, N. Y., makes a complete line of 
fan motors which can be advantageously 
introduced as business-getters during both 
summer and winter. Desk fans as usual 


QENERAL ELECTRIC Desk FAN. 


are furnished in all different types for 
standard voltages and frequencies or can 
be wound special to order. Both direct 
and alternating-current fans of the desk 
type can be obtained with twelve-inch 
or sixteen-inch blades. These with the 
bracket type fans of the same design and 
sizes are available for all classes of serv- 
ice. In addition to the ordinary uses 
for cooling, office desk or domestic ventila- 
tion during the summer months, they will 
keep the frost from the storekeeper’s win- 
dow or supply air currents for advertising 
novelties of various kinds. 

In a store on a windy street an odd 
use of a fan of the desk type was recently 
noticed. The customer’s entrance to the 
shop was accompanied by a stiff breeze 
which badly disarranged the near-by 


MECHANICAL APPARATUS 


counters. A large fan motor was mounted 
opposite the door so that the force of the 
air counteracted the entering breeze, the 


d 


GENERAL ELECTRIC BRACKET FAN. 


door by this method being opened in com- 
parative calm. 

Combining the compact and efficient 
general design of the desk and wall 
bracket types of fan motors, with special 


mountings are the telephone booth ventil- — 


ating fans and the exhaust fans. The 
spring suspension of the former eliminates 


GENERAL ELECTRIC SUSPENDED Boots FAN. 


vibration in the telephone booth and 
makes what is ordinarily a Turkish-bath 
cabinet more bearable in summer. The 
General Electric Company can furnish 
eight-inch telephone-booth fans for both 
alternating and direct current at commer- 
cial voltages and frequencies. The exhaust 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


type of fan is useful in both private and 
public kitchens, in restaurants, lavoratories 
and stores where a permanent method of 
ventilation is desirable. 

Quite recently the use of the fan 
motor in the cold-air pipe of the hot-air 
furnace has been exploited, as an econom- 
ical addition to this heating system. The 
square frames of the exhaust fan types 
might readily be adopted for this purpose 
and a permanent installation be made. 

The broad wooden blades of the ceil- 
ing type of fan suit them especially for 
the cooling of large areas without dis- 
agreeable drafts. The fan blades are 
fifty-two inches in diameter for alternat- 
ing-current fans and fifty-six and fifty- 
eight inches in diameter for the direct- 


GENERAL ELECTRIC CEILING FAN WITH 
ELECTROLIER. 


current motors. All have four blades and 
can be obtained in plain or in ornamental 
designs. The alternating-current ceiling 
fans have two or three speeds, while the 
fifty-eight-inch blade, direct-current fan 
can be operated at three speeds and the 
fifty-six-inch blade, direct-current fan, at 
a single speed. The motors are wound for 
all commercial voltages and frequencies. 
For soda fountains, public dining 
tables, etc., a combination column fan 
and electrolier forms an artistic fixture. 
Such a fan is illustrated. The motor is 
desigrted for alternating current and a 
fifty-two-inch, four-blade fan is used. 
Fan-motor design has come to be more 
or less standard, but certain definite prin- 
ciples are involved inal these fan motors 
made bythe- General_ Electric Company. 
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Both direct and alternating-current fans 
have special blade design, a positive trun- 
nion adjustment and liberal lubrication. 
The latter is so made that oil throwing is 
impossible. 

The fan blades are designed to distrib- 
ute the air at a wide angle and not deliver 
it in a straight column, covering a limited 
area. Humming has been eliminated by 
carefully balancing and hanging the 
blades. 

Mention has been made of various 
speeds of fans. This speed variation, in 


GENERAL ELECTRIC COLUMN FAN. 


alternating-current motors, is obtained by 
a six-point reactive coil and switch. In 
this way the General Electric standard 
desk or wall bracket type is of well-nigh 
universal application since it may be oper- 
ated on slow speeds for the office desk or 
home and on the higher speeds for stores 
and halls. Similar speed regulation is 
obtained in the direct-current type of desk 
and wall-bracket fans by a self-contained, 
four-point switch and indestructible re- 
sistance, giving three speeds. 

All the various types of fan motors 
which have been mentioned are to be ob- 
tained in standard commercial sizes, and 
for any commercial voltage and frequency. 
Special windings for operation on odd volt- 
ages or frequencies can also be furnished 
to order if desired. In general the stand- 
ard finish for General Electric fan motors 
is black with brass trimmings but this, 


. symmetrical appearance. 


ELECTRICAL REVIEW 


too, may be varied to meet special condi- 
tions, and fans can be decorated to match 
office fittings or to harmonize with the 
hardware in private dwellings. 
ER 
Diehl Fans for 1907. 

The Diehl Universal fan, made by the 
Diehl Manufacturing Company, Eliza- 
bethport, N. J., represents advanced ideas 
in the development of fan motors, combin- 
ing in one unit three styles, known as the 
desk, trunnion and bracket types. They 
may be adjusted to propel the air in any 
direction and require neither extra parts 
nor special tools to adapt them to their 
various positions. In addition to this. 
universal feature the fans have been im- 
proved in several points of construction. 

The accompanying illustrations show 
the No. 36 desk fan and the No. 44 ceil- 
ing fan. 

Particular attention has been given to 
the appearance of the fans as regards com- 
pactness, symmetry and finish. The 
guards are well designed, ornamental and 
rigid. The trunnions turn on the seat 
milled on the upper half of the ball, the 
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are of hard-drawn copper insulated with 
mica, and the commutator and core are 
mounted on a hollow steel shaft. The oil- 
ing system is adequate, with no possibility 


Drea. No. 36 Desk FAN. 


of throwing or dripping oil. The oil 
reservoirs need filling but once each sea- 
son. The brush-holders are of the car- 
tridge type, positive in action, and so de- 


Dien No. 44 CEtLIna FAN. 


movement being nearly a circle. A spring 
acts as a brake and allows the fan to be 
set at any desired point. The pressure of 
this spring is great enough to prevent any 
movement due to the action of the motor 
or air currents set up by the blades, but it 
is so adjusted that the direction of the 
air current may be changed by turning He 
fan body with the hand. 

The No. 44 ceiling fan is of the iron- 
clad type and presents a neat, compact and 
The armature 
core is toothed, and the winding put on 
by machine. The commutator sections 


signed that the brushes are readily acces- 
sible. This fan is furnished complete 
with four blades carried by malleable- 
iron blade-holders finished in polished 
nickel. The covers are ornamental cast- 
ings, and the body is covered by a band 
finished in japan, beaded, and with gold 
stripes. This fan runs at a speed of 215 
revolutions per minute. 

In addition to the types illustrated here- 
with the Diehl Manufacturing Company 
makes a number of other types of fan 
motors, including column fans, telephone- 
booth fans and exhaust fans: 
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The “Stayright” Fixture. 
The Stayright Electric Fixture Manu- 
facturing Company, 96 Warren street, 


Fie. 1.—*‘ STAYRIGHT” FIXTURE. 


New York city, has placed on the market 
a new electric fixture, the features of 
which are shown in the accompanying il- 
lustrations. This fixture is made of solid 
steel tubing finished in oxidized copper. 
It has great strength, combined with 


Fie. 3.—CanoPpy UBED WITH ‘‘ STAYRIGHT” 
FIXTURE. 


lightness, and with its adjustments both 
at the canopy and at the socket, it can be 
swung in any direction, extended or con- 
tracted, placed at any angle, and adjusted 
to throw the ravs of light directly on the 
object which it is desired to illuminate. 
Fig. 1 shows the fixture at an angle, 
with the lamp placed vertically with re- 


ELECTRICAL REVIEW 


spect to the plane to be illuminated. Fig. 
2 illustrates the fixture at three different 
angles, and also at closed and extended 


Fic. 2.—SHOWING THREE POSITIONS OF 
‘‘STAYRIGHT ” FIXTURE. 


lengths. Fig. 3 shows the canopy, illus- 
trating how the cord is coiled without 
spring or reel. 

With this fixture one tube telescopes 
into the other, so that the standard size 
can be extended from four feet—the 
normal length—to six feet six inches. 
The fixture has ball-bearing joints at both 
the canopy and at the socket. The joints 
are controlled by friction tension, hold- 
ing the fixture where put without set 
screws or other holding devices. The cord 
is entirely concealed and coils itself in the 
canopy, taking up the surplus cord when 
the fixture is telescoped. 
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A Notable Order for Measur- 
ing Instruments. 

The Keystone Electrical Instrument 
Company, Philadelphia, Pa., has recently 
completed an order for the Signal Corps 
of the United States Army, the specifica- 
tions of which are of considerable interest. 
The Signal Corps issued a specification 
calling for twenty-four post testing volt- 
meters to be used in cable testing at its 
various posts. These instruments were to 
be standard in size, dead-beat, with equal- 
ly divided scales, and to give full scale 
deflection on sixty volts with 100,000 
ohms resistance, the resistance to be self- 
contained in the instrument, and the in- 
strument to be provided with a key for 


throwing in and out of circuit. It was 
also specified that the instruments must 
be accurate within one-half of one per 
cent. The Keystone Electrical Instru- 
ment Company undertook to guarantee an 
accuracy of one-quarter of one per cent. 
These instruments were carefully in- 
spected at the company’s works by the 
electrical engineer for the Signal Corps, 
were accepted, certified and paid for. 

The particular interest in these speci- 
fications lies in the high resistance called 
for. It meant the construction of a com- 
mercial instrument with pivoted moving 
coil having a resistance of 1,667 ohms 
per volt, which meant that the maker had 
but one-sixteen hundred and sixty-seventh 
(.000599) of an ampere at its disposal 
for full scale deflection of ninety degrees. 
It is believed that these are the most sen- 
sitive instruments which have been put 
into commercial use in the shape of a 
calibrated instrument with pivoted moving 
coil. They were constructed on the well- 
known Deprez-D’Arsonval principle. 

A few years ago such a sensibility would 
have been considered good for a reflect- 
ing galvanometer. The ability of the 
manufacturer to meet these requirements 
shows how the art of making electrical 
measuring instruments has advanced. 


— 0 


General Electric to Build at 
Erle, Pa. 


The General Electric Company has 
purchased ‘700 acres of land in Erie, Pa., 
and will build a large plant there. The 
land extends from the Lake Shore Rail- 
road to the lake front. Work on the 
buildings will be commenced in the 
spring. 

It is the intention of the company to 
use 400 acres of the land for the build- 
ing of comfortable homes for its em- 
ployés. A model industrial suburb will 
be built up. Employment will be given 
eventually to between 4,000 and 5,000 
persons. The new plant will not inter- 
fere in any way with those already es- 
tablished, but 1s made necessary by the 
increase,in7the ;company’s ‘business. 
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“A Tale of Two Types.” 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has published 
a booklet for the purpose of setting before 
electric motor manufacturers and other 
purchasers of starting rheostats certain 
facts concerning the two types of start- 
ing boxes commonly known as “venti- 
lated” and “enclosed.” Both kinds are 
manufactured by this company, and it 
claims it is therefore in a position to 
speak advisedly concerning the relative 
merits and demerits of the two types. 
The comparison thus set forth is due to 
certain changes in the rheostat rules pro- 
posed by the subcommittee of the elec- 
trical committee of the National Board 
of Fire Underwriters, which will be 
brought up for discussion and approval 
at the meeting to be held in New York 
city on March 28. The recommendation 
which gives particular offense reads as 
follows: “For motor-starting rheostats of 
small or medium size the material of the 
resistance should be such that it will not 
change its value with rise of temperature.” 

We quote from the pamphlet as fol- 
lows: “This is equivalent to prohibiting 
the use of ventilated resistances of small 
or medium size, because all standard start- 
ing rheostats of this type, of whatever 
make, use iron as the resistance material, 
and the resistance offered to the passage 
of the electric current by iron does change 
with rise of temperature.” 

Reflecting upon this recommendation, 
the pamphlet goes on to say: “Starting 
rheostats using alloys possessing low 
temperature coefficients as the resistance 
material are a commercial possibility only 
when enclosed, and then only because of 
the small amount of resistance material 


incorporated in them. If the use of these 


alloys is made obligatory in rheostats of 
the ventilated type, the cost of the large 
amount of higher-priced material called 
for in constructions of this type will ren- 


der the further manufacture of ventilated 
resistances a commercial impossibility.” 
Concerning the hazard of the ventilated 
type of starting box, the pamphlet states: 
“The action of the subcommittee of the 
National Board of Fire Underwriters in 
advocating the use of low-temperature-co- 
efficient resistance material in starting 
boxes is apparently based on the assump- 
tion that the fire hazard would be re- 
duced if all starting rheostats were con- 
structed on this principle. It is perti- 
nent, therefore, to enquire how many fires 
can be traced to starting boxes employing 
high-temperature-coefficient resistances. It 
has not been shown (as a matter of fact) 
that insurance companies have ever lost a 
single dollar through the use of such re- 
sistances, when properly installed.” 
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The New Trumbull 
Catalogue. 

The Trumbull Electric Manufacturing 
Company, Plainville, Ct., announces that 
about 45,000 separate switches are to be 
priced in its new catalogue. This line of 
switches will include every possible com- 
bination of front and _back-connected, 
quick-break, double-break, quick-break 
and double-break, fused and unfused, 
plain and polished, direct-and alternating 


TRUMBULL Tyre “A” Swrtcu. 


current, from 110 volts to 600 volts, rang- 
ing in capacity from fifteen to 2,500 am- 
peres, and covering, in their respective 
classes, both type A and type C, as shown 
in the accompanying illustrations. 

The company’s special department is 
well equipped to turn out work in the 
shortest possible time. This is possible 
because of the great quantity of stock 
which the company carries. 

The design and workmanship of the 
Trumbull switches meet all the require- 


TRUMBULL TYPE ‘‘C” SWITCH. 


ments of a standard high-grade switch. 
The devices conform in all points of detail 
to the specifications of the. underwriters. 
The type A switch, according to tests 
made recently by the Electrical Testing 
Laboratories, in New York city, shows ex- 
ceptional features of reliability. 
— 0 l 
Flaming Arc Lamps. 

Quite recently there have been installed 
in New York city equipments of flaming 
arc lamps manufactured by the Excello 
Arc Lamp Company, 24-26 East Twenty- 
first street, New York city, which are 
attracting a great deal of attention. The 
Erie Railroad Company has selected this 
lamp for the illumination of its new 
terminal at Twenty-third street. The re- 
sults, particularly as regards lighting ef- 
ficiency, have been highly satisfactory both 
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to the patrons and officials of the road. 
The “Excello” flaming arcs are used in 
this installation both for inside and out- 
side illumination. Similar installations 
are being made at the Chambers street 
and Jersey City terminals. 

The six “Excello” arcs recently im- 
stalled at the north mailing platform of 
the United States Post-office, Park Row, 
New York city, have demonstrated the 
luminosity and efficiency of this type of 
lamp. It is understood that not only the 
treasury and the engineering department 
are well satisfied, but the platform oper- 
ators find that these lamps greatly in- 
crease their facilities for working. 

“Excello” flaming arcs have also been 
used for illuminating bulletin signs, a 
notable example of such an installation 
being a twenty-five-foot by forty-foot sign 
on West Thirty-fourth street. This is il- 
luminated by two “Excello” flaming arcs. 

—___<@—=—____. 
A New Ground Clamp. 


The Pettingell-Andrews Company, Bos- 
ton, Mass., has placed on the market a 
new ground clamp which appears to satis- 
fy every demand for a practical device for 


METHOD OF ATTACHING PETTINGELL-ANDREWS 
GROUND CLAMP. 


the attachment of ground wires to either 
pipe or cable sheaths. The matter of safe- 
guarding electrical service by an efficient 
grounding system for secondary house 
wires, metallic conduits and lead-covered 
sheathes is one which is receiving a great 
deal of attention. The subject is of such 
importance that rigid requirements have 
been prescribed in the National Electric 
Code. The accompanying illustration 
shows this ground clamp, and the method 
of attaching to, pipe. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

CANADIAN PACIFIC RAILWAY TO UTILIZE WEST KOOTE- 
NAY POWER—The Canadian Pacific Railway has become largely 
interested in the West Kootenay Power and Light Company, Lim- 
ited, of Rossland, B. C., and will, it is stated, utilize the power de- 
veloped by the latter in the electrification of several of its mountain 
divisions. 


ELECTRICALLY OPERATED SHOPS FOR THE CENTRAL 
OF GEORGIA RAILWAY—The Central of Georgia Railway is about 
to supplant steam power in its Savannah, Ga., works with elec- 
tricity. It is proposed to instal] an individual motor for every ma- 
chine, so that the entire plant will not have to be in operation un- 
necessarily. The changes to be made will cost $150,000. 


DENVER & RIO GRANDE CONSIDERING THE ELECTRIFI- 
CATION OF THE SYSTEM—It is announced that the Denver & Rio 
Grande Railroad officials are considering the use of electric power, 
furnished by the Central Colorado Power Company, of Colorado 
Springs, Col. Work will be carried out along the general plan 
adopted by the New York Central & Hudson River Railroad Com- 
pany. 

TO ERECT LARGE POWER PLANT NEAR TACOMA—Manager 
E. J. Felt, of the Pacific Traction Company, has announced that his 
firm will, in a short time, begin the erection of a 40,000-horse-power 
electric plant in or near Tacoma, Wash. The site has been pur- 
chased, but the location is being withheld for the present. The 
power developed will be used in the city, and other lines in which 
the company is interested will be completed. 


STOCK INCREASE AUTHORIZED—The New York state rail- 
road commissioners have approved of an increase in the capital 
stock of the Buffalo & Lake Erie Traction Company from $6,750,000 
to $7,500,000. The company is to operate a street railroad between 
Buffalo and Erie, N. Y. The purpose of the increase is to acquire 
the Jamestown, Chautauqua & Lake Erie Railway Company. The 
company has already acquired several roads between the two points 
named. 


NEW TRACTION CONSOLIDATION—The Cleveland, South- 
western & Columbus Railway Company, capitalized at $10,000,000, 
has been incorporated by a consolidation of the Cleveland & South- 
western Traction Company, the Cleveland, Ashland & Mansfield 
Traction Company and the Ohio Central Traction Company. The 
consolidation gives the Pomeroy-Mandelbaum interests a direct line 
from Cleveland, Ohio, via Wooster and Mansfield, to Bucyrus, from 


which place they will reach Columbus over the line of the Columbus, | 


Delaware & Marion Company. 


BELL TELEPHONE COMPANY OF CANADA—The Bell Tele- 
phone Company of Canada reports that its net earnings for the year 
ended December 31, 1906, aggregated $992,855, an increase of $90,537 
over those for the previous year, while its surplus was $266,178, 
compared with $252,103 at the close of 1905. From the surplus, 
however, $205,141 was charged off for contingent fund, accident 
reserve and insurance reserve, leaving a balance of $61,037, carried 
to the profit and loss surplus. At a special meeting of the company 
a bond issue of $3,750,000 was authorized by the shareholders. 


MINNESOTA POWER PROJECT—An electric light and power 
company has let a contract for the machinery to develop the water 
power in the Mississippi River eight miles east of Bemidji, Minn., 
the power generated to operate manufacturing plants in Bemidji. 
An act has been passed by Congress granting the right to build a 
dam on the power site and the plans approved by the secretary of 
war. It is estimated that 25,000 horse-power can be developed. 
This will be transmitted to the city by means of a high-tension line 
eight miles in length. Right of way 100 feet wide has been secured 
from the site of the plant to the city limits. 


NEW CONNECTICUT COMPANY INCORPORATED—A certifi- 
cate of incorporation has been filed in the office of the secretary of 
the state of Connecticut by the Susquehanna Railway, Lighting and 
Power Company, of Hartford, Ct., the incorporators being Lucius 
F. and John T. Robinson and Albion B. Wilson. The company may 
issue capital stock to the amount of $20,000,000. Its business may 
be carried on anywhere in the world. It may deal in stocks and 
bonds; may manufacture and sell and operate any and all sorts 
of vehicles, may operate electric light plants or plants for the gen- 
eration of electricity; may establish water systems and any form 
of system necessary to dispose of the by-product of any of its other 
forms of operation. 


CHEAP POWER FOR LA CROSSE, WIS.—It is announced by 
the La Crosse Gas and EFiectric Company that it has closed a con- 
tract with the La Crosse Water Power Company for the distribution 
of power throughout the city of La Crosse. Contracts for a plant 
to be built at Hatfield, including the dam, canal, power-house and 
all other apparatus, as well as the construction of the pole line 
from Hatfield to La Crosse, have been signed and actual work begun, 
with the expectation that power will be delivered in La Crosse 
within eight months. The dam will be of the solid concrete type, 
520 feet long and fifty feet high, with spillway 300 feet wide. The 
canal leading from the dam to the power-house will be about two 
miles long, with a width of seventy-five feet and a depth of thirteen 
feet. 


LARGE ELECTRICAL DEVELOPMENT PLANNED—The Elec- 
trical Properties Company, along with Westinghouse, Church, Kerr 
& Company and other parties, have completed arrangements for the 
rapid development of a large water power at the Anthony Shoals 
on Broad River, at a cost of between $4,000,000 and $6,000,000. The 
shoals are located sixty-five miles from Augusta, Ga., between Wilkes 
and Elbert counties, and it is estimated 40,000 horse-power will be 
available. The same interests are in control of the Ringjaw Shoals 
Company, but all the first work of development will be directed to 
the first-mentioned property. The company is already under con- 
tract to deliver power in Augusta by July, 1908, and the plans will 
be pushed forward very rapidly in order that the delivery may be 
effected. It also has contracts with Washington and other cities. 


' HIGH-SPEED ELECTRIC ROAD—The state railroad commis- 
sion has granted permission to the proposed West Shore Traction 
Company to construct a high-speed electric road, twenty-five miles 
long, from Tomkins Cove down along the Hudson river to the state 
line at Cartaret, Rockland county, N. Y., passing through ten vil- 
lages. The company has a capital of $250,000 and is being pro- 
moted by Searing & Company, bankers, of New York city, who were 
the backers of the new Delaware & Eastern steam road, which was 
granted authority to construct a line from the Pennsylvania coal 


fields to Schenectady recently by the state commission. It is re- 


ported that the West Shore Traction Company will extend its line 
from the state line fifteen miles through the state of New Jersey 
to Jersey City and will eventually enter New York city through the 
McAdoo tunnel. 


HAVANA ELECTRIC RAILWAY COMPANY—At the annual 
meeting of the Havana Electric Railway Company an entirely new 
board of directors was elected and an investigation of the financial 
condition of the company by expert accountants was ordered. The 
Cuban interests in the company have been represented here by 
Frank Steinhart, consul general for the United States at Havana. 
Instead of being represented on the board by one director they now 
have four of the eight directors. Mr. Steinhart, who has sent in 
his resignation as consul and is to act as the Cuban representative 
of Speyer & Company, said that the investigation did not necessarily 
indicate any criticism of the old directors, but was merely to give 
the new management a better understanding of the company’s finan- 


. 
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cial situation. The company has a surplus of several thousand dol- 
lars. The new directors are Robert Mather, president of the Rock 
Island; Walter G. Oakman, Warren Bicknell, David T. Davis, James 
Rattray, Antonio San Miguel, Henry Runken, Carlos Zaldo, presi- 
dent of the Bank of Havana, and Frank Steinhart. The following 


Officers were elected: Warren Bicknell, president; David T. Davis, 


vice-president, and Mr. Ashley, secretary and treasurer. 


MEXICAN ELECTRICAL NOTES—The town of San Pedro, Coa- 
huila, will shortly be connected with Torreon by a street-car line. 
Surveys for this new road are already being made by the engineers. 
The road when completed will be about five kilometres in length and 
will extend through the town of San Pedro. Another electric light 
and power plant is being projected for Saltillo. Northern capi- 
talists are interested in the undertaking, together with E. Hermann, 
of Saltillo. An electric light and power plant, in which Alfred Lil- 
liandahl, of Saltillo, is interested, and for which a valuable con- 
cession has been granted by the government, is also being contem- 
plated. This last-named concern will use the waters of the Choro 
de Agua near Arteaga, Coahuila, to furnish power. New Jersey 
capitalists are largely interested in this last undertaking. Even- 
tually it is the plan of the promoters to put down an electric rail- 
way between Saltillo and Arteaga and the rich agricultural coun- 
try beyond. S. P. Applewhite, of Mexico City, has entered into a 
contract for the development of electric power on the Rio Grande, 
district of Cuicatlin, state of Oaxaca. Mr. Applewhite has the right 
to transmit electrical energy to any point he may find desirable. 
It is his intention to supply power and electric lighting to the city 
of Oaxaca and to the different mining camps in that region, princi- 
pally in the district of Taviche. The development of the project 
will be started at an early date. The concession carries with it the 
usual franchises, such as the free importation of all materials, ma- 
chinery, etc., exemption from taxation, the free use of government 
lands, etc. 


ELECTRIC LIGHTING. 

NEW ROADS, LA.—At a recent meeting the mayor was author- 
ized to secure estimates for the installation of an electric light plant. 

FINDLAY, OHIO—Arlington has voted to buy the electric light 
plant and to improve same. Bonds to the amount of $15,000 will 
be issued for this purpose. 

GAYLORD, MICH.—The village council has voted to install a new 
Corliss engine at a cost of $2,500 to replace two smaller ones now 
operating the municipal lighting plant. 

ABERDEEN, S. D.—The city council has awarded the electric 
light bonds to the value of $35,000 to the Harris Trust and Savings 


- Company, of Chicago, whose bid was $35,658. 


REEDSVILLE, WIS.—Reedsville has voted for a municipal light- 
ing plant, the same to be operated in connection with the water- 
works system recently erected at a cost of $8,000. 


SUSQUEHANNA, PA.—The Erie Railroad Company will install 
an electric plant at Susquehanna for its own lighting purposes and 
for the running of various machines by electricity. 


ALEXANDRIA, LA.—The city has voted the issuance of $16,000 
bonds for extending sewerage system, $7,000 for extending water- 
works and $2,000 for extending electric light system. 

ANNISTON, ALA.—The plaut of the Anniston Electric and Gas 
Company will be doubled in size and capacity without delay. This 
work will be done prior to the development of water power for 
electrical purposes and is independent of such development. 

CAMDEN, PA.—At the annual meeting of Camden city council 
a committee submitted a voluminous report on the proposed erec- 
tion of a municipal lighting plant. The committee stated that such 
a plant will cost about $180,000 and can be erected within one year. 


STEAMBOAT SPRINGS, COL.—At a meeting of the board of 
trustees a petition was received from a company composed of Den- 
ver.and Steamboat Springs people asking for a franchise for electric 
light and power and gas and fuel service for Steamboat Springs and 
vicinity. 

SISTERVILLE, W. VA.—George W. Hunter, M. F. Noll, W. E. 
Roe, Logan A. Noll, C. W. Fowling and James A. Griffin are the in- 
corporators of the Williamstown Water, Light and Power Company, 
which has an authorized capital stock of $50,000, of which $5,000 
has been paid. 
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NEWARK, N. J.—James M. Seymour has been selected as super- 
vising engineer, to construct and install an electric lighting plant 
in the new City Hall, under the direction of the common council 
committee on municipal lighting. It is estimated that the plant 
will cost about $25,000. 


COLORADO SPRINGS, COL.—An ordinance authorizing an elec- 
tion on April 2, for the purpose of voting $30,000 in bonds for the 
erection of a municipal electric light plant and an ordinance author- 
izing the expenditure of $150,000 for the construction of an electric 
light plant by the city, have been passed by the city council. 


NASHVILLE, TENN.—The board of public works has adver- 
tised for bids on $13,000 worth of supplies to be used by the city 
electric light department. The bids will be opened within the month. 
The action of the council in passing on third reading two measures 
gives the board authority to purchase $7,000 worth of wire, poles, 
cross-arms, etc., and $6,000 worth of arc light materials. 


JOPLIN, MO.—A franchise granting the Joplin Light, Power and 
Water Company the right to lay conduits and hang overhead wires 
in Joplin for the conduction of electric current has been intro- 
duced in the city council. The Joplin Light, Power and Water Com- 
pany asks for a twenty-year franchise in Joplin and all privileges 
necessary to the construction and maintenance of an electric light 
system. 


NEW HAVEN, CT.—The Central Massachusetts Electric Light 
Company, of Palmer, has passed into the hands of the New York, 
New Haven & Hartford Railroad Company. A controlling interest 
has been sold to the New England Security and Investment Com- 
pany, of Boston. The stock of the Investment company is to be ex- 
changed for stock of Central Massachusetts Electric Company at 
$40 a share. 


BELLEFONTE, PA.—Joseph M. Woods and James Woods, of 
Huntingdon, and Wallace Wilson, of Alexandria, are securing ex- 
tensive water rights in this part of the state. They have obtained 
all the leases necessary to enable them to put up a power plant on 
Penn’s creek, in the neighborhood of Lindale. It is proposed to 
build a dam below Lindale, from Little to White Mountain, entirely 
closing up the gorge. 


MARINETTE, WIS.—William Holmes, of Menominee, owner of 
property at Grand Rapids on the Menominee river and possessor of 
the legislative grants of Michigan and Wisconsin for the construction 
of a dam for the development of electric power, is making contracts 
with local manufacturers for the furnishing of electric power to 
them. He proposes to proceed at once to build a plant and trans- 
mit power to both Menominee and Marinette. 


DETROIT, MICH.—The budget of the public lighting commission, 
filed with the controller, provides for a total of $385,596. The board 
of estimate last year allowed $193,557.04. There is a general in- 
crease in the demands of the department, but the greatest item is 
for a new turbo-unit, to cost complete $63,432, which would prac- 
tically mean the doubling of the capacity of the plant. The sum of 
$21,000 is asked to replace 400 old Brush lamps with new enclosed 
alternating-current arcs. 


ALBANY, N. Y.—Moderate gains in gross and net earnings have 
been recorded by the Hudson River Electric Power Company for 
the fiscal year ended January 31, 1907. Gross earnings for the 
twelve months in question aggregate $917,654, compared with $754,- 
642 in the previous year, thereby registering an increase of $163,042. 
Expenses involved $537,558, compared with $412,824 in the previous 
year, showing a gain of $124,734, and net earnings amounted to 
$380,126, or $38,308 more than those for the preceding year, when 
the net earnings aggregated $341,818. 


MILWAUKEE, WIS.—It is stated that Milwaukee will carry on 
a commercial lighting business in addition to lighting the city 
streets, when the municipal lighting plant has been completed. The 
original proposition only included street lighting in order to save 
money to the city. It has been found, however, that there is so 
great a demand for light from the public that the committee having 
the erection of the plant in charge has changed the first plans so 
as to give more power, which will enable the city to furnish com- 
mercial light to any one who wishes it. Work on the new plant will 
be commenced in the spring and it is hoped that another year will 
see it installed. 
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NEW INCORPORATIONS. 


VINCENNES, IND.—Wabash Home Telephone Company. Capi- 
tal increased from $25,000 to $40,000. 


MADISON, WIS.—Montello Farmers’ Telephone Company, Mon- 
tello, Marquette county. $7,000. Incorporators: John Foster and 
four others. : 


SPRINGFIELD, ILL.—Northwestern Telephone and Telegraph 
Company, Freeport. $30,000. Incorporators: C. B. Cheadle, Frank 
Zinnel and L. A. Herrick. 


AUSTIN, TEX.—Western Light and Power Company, of Cisco, 
Eastland county. $50,000. Incorporators: W. E. Anderson, M. V. 
Mitchell, W. A. McSpadden. 


LOS ANGELES, CAL.—Compton Electric Light and Power 
Company. $50,000. Directors: Byron L. Oliver, G. R. Fulton and 
E. R. Pottinger, all of Los Angeles. 


MADISON, WIS.—Rock River Telephone Company, Johnson 
Creek, Jefferson county. $10,000. Incorporators: W. A. Christians, 
E. A. Seitz and Eugenia L. Christians. 


SPRINGFIELD, ILL.—Mississippi Valley Telephone Company. 
Authorized to change location from Marshall to Paris and to in- 
crease capital from $125,000 to $400,000. 


MADISON, WIS.—The Sparta-Melrose Electric Railway & Power 
Company, of Sparta. $300,000. To build an electric interurban 
line between Sparta and Melrose, a distance of twenty miles. 


HARRISBURG, PA.—North Manheim Township Electric Light, 
Heat and Power Company, Palo Alto; $5,000. Orwigsburg Electric 
Light, Heat and Power Company; $5,000. West Elizabeth Electric 
Company, Pittsburg; $5,000. Craig Electric Company, Pittsburg; 
$5,000. Dravasburg Electric Light Company, Pittsburg; $5,000. 


ATLANTA, GA.—Atlanta, Stone Mountain & Lithonia Railway 
Company. To build a line about twenty miles long from Decatur 
in De Kalb county through the towns of Ingleside, Clarkston, 
Scottdale and Stone Mountain to Lithonia. $50,000. Incorporators: 
A’. O. Venable, A. B. Kellogg, R. M. Thompson, S. H. Venable and 
others. 


HELENA, MONT.—The Dell Telephone Company. $10,000. DI- 
rectors: H. Clay Patterson, Frank Nelson, Harry Andrews, Henry 
Thompson, Walter Crowell, Edgar Kennison, E. M. Martinell, of 
Dell, and O. C. Gossman and Robert Schendell, of Lima. To con- 
struct and maintain a telephone system from Dell, Beaverhead 
county, to the Sheep Creek Basin and vicinity. 


MENOMINEE, MICH.—The Holmes Lighting and Power Com- 
pany. $350,000. Incorporators: Herman Holmes, of Crystal Falls; 
William Holmes, of Menominee; Guy Holmes, of Marinette, and 
Herbert A. Bowdish, of Fond duc Lac. Formed for the purpose of 
improving the water power at the Grand Rapids of the Menominee 
river to generate electricity for power, light and heat. 


NEW MANUFACTURING COMPANIES. 
FRANKFORT, KY.—lIncorporation articles have been filed by 
the Phillips Signal and Electric Company, Owensboro, with $50,000 
capital stock. C. C. Phillips, J. R. Tennelly and W. F. Hayes are 
the incorporators. 


BALTIMORE, MD.—The Kirk-Habicht Company, organized to 
deal in electrical supplies and iron and brass merchandise, has been 
incorporated by Charles E. Kirk, William C. Habicht, George W. 
Wilson, Arthur A. Bregel and George A. Solter. The capital stock 
is $5,000. 


ALBANY, N. Y.—The Rochester Electric Specialty Company 
of Rochester has been incorporated with a capital of $15,000. The 
directors are J. E. Smith, of Brighton; W. S. Humphrey, H. H. 
Widener, E. J. Brooks, George J. Gillies, of Rochester; R. O. Han- 
nan, of Jamestown, and D. McCall] Brooks, of Gates. 


EDUCATIONAL NOTE. 


CLARKSON MEMORIAL SCHOOL OF TECHNOLOGY—The 
Thomas S. Clarkson Memorial School of Technology, Potsdam, N. Y., 
will celebrate the eleventh anniversary of the granting of the 
charter by the University of the State of New York, on the eve of 
charter day, March 18, in chapel hall, at eight o’clock. An address 
will be delivered by Frederick Remsen Hutton, president of the 
American Society of Mechanical Engineers. 
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NEW PUBLICATIONS. 
PROCEEDINGS OF THE RAILWAY SIGNAL ASSOCIATION— 


The proceedings of the Railway Signal Association for the year 


1906 have been published in book form, making up Vol. IX. This 
volume includes a list of members, and the papers presented, to- 
gether with the discussions thereon, at the severa] meetings which 
took place during the year. The annual meeting of the association 
will be held at Milwaukee, Wis., October 8 to 10, 1907. 


STANDARD FORM OF REPORT FOR ELECTRIC RAILWAYS 
—The standard form of report for electric railways prepared by a 
committee of the Street Railway Accountants’ Association of 
America, and approved by that association at Detroit, Mich., October 
10, 1902, and adopted as standard by the National Association of 
Railroad Commissioners at Portland, Me., July 16, 1903, has been 
printed and distributed by the Street Railway Accountants’ Asso- 
ciation. 


ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION— 
The annual report of the board of regents of the Smithsonian Insti- 
tution, Washington, D. C., for the year ending June 30, 1905, has 
been issued. This contains the usual reports of officers and com- 
mittees, and a general appendix containing reprints of important 
articles of scientific interest. Those relating to electrical engineer- 
ing are as follows: “Photographing Lightning with a Moving 
Camera,” by Alex Larsen; “The Tantalum Lamp,” by W. Von Bol- 
ton and O. Feuerlein; “Progress in Radiography,” by L. Gastine, 
and “Luminosity in Plants,” by Hans Molisch. 


DERRICK’S BRITISH REPORT—This new publication “Der- 
rick’s British Report,” published monthly by Paul E. Derrick, 34 
Norfolk street, Strand, London, England, is “devoted to the detailed 
analysis and exploitation of a foreign market for the benefit of 
American manufacturers of proprietary goods of all sorts.” The 
matter shows careful preparation, is interesting and seems to be 
based upon accurate knowledge and a good fund of common sense. 
If the editors have not exhausted their fund of information in the 
first number, the following issues should be of interest and benefit 
to this class of manufacturers. The price per copy is four shillings, 
£2 for twelve numbers. 

LEGAL NOTE. 

SPLIT-PHASE WATTMETER DECISION—The United States 
Circuit Court of Appeals in Chicago filed an opinion on January 31 
last in the case of the Westinghouse Electric and Manufacturing 
Company versus the Diamond Meter Company. In this suit, brought 
for infringement of Tesla patents No. 511,559 and No. 511,560, the 
court below granted injunctions against the Diamond Meter Com- 
pany, stopping its manufacture and sale of alternating-current indi- 
cating wattmeters commonly known to the trade as ‘Scheeffer 
Meters,” and the present opinion of the Court of Appeals affirms 
the action of the lower court in placing the Diamond Meter Com- 
pany under injunction. This decision is the last of a long series 
of favorable decisions, and places the validity of these patents and 
their applicability to split-phase meters for power purposes beyond 
question. The opinion gives full credit to Mr. Tesla for the inven- 
tion of the split-phase idea of operating meters, giving the Westing- 
house Electric and Manufacturing Company and the General Elec- 
tric Company and their associated companies exclusive right to 
manufacture and sel! split-phase alternating-current induction watt- 
meters. 

DATES AHEAD. 

Railway Signal Association. Chicago, Ill., March 18. 

Underwriters’ National Electric Association. Annual meeting 
Electrical Committee, New York city, March 27-28. 

Ohio Independent Telephone Association. Annual convention, 
Columbus, Ohio, March 28. 

West Virginia Independent Telephone Association. Wheeling, 
W. Va., April. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
vey Oe aa Annual meeting, Clinton, Iowa, April 18, 19 
an ; i 

Southwestern Gas, Electric and Street Railway Association. San 
Antonio, Texas, April 18-21. , 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. San Antonio, Texas, 
May 14-16. 

American Society of Mechanical Engineers. Annual meeting, 
Indianapolis. Ind., May 28-31. 

National Electric Light Association. Annual meeting, Washing- 
ton, D. C., June 4, 5. 6 and 7. 


Association of Railway Telegraph Superintendents... Annual 
meeting, Atlantic City, N. J., June)19-20: 


March 16, 1907 


PERSONAL MENTION. 


MR. J. S. ANTHONY and Mrs. Anthony sailed on the steamer 
Bermudian on March 2. They will remain at the Hamilton Hotel, 
Bermuda, for several weeks. 


MR. E. G. ACHESON, the well-known inventor of carborundum, 
passed through New York city with his son during the week, on 
his way from Havana to Niagara Falls. 


MR. W. BRANCH WAINWRIGHT, for several years district 
manager of the Diamond State Telephone Company, Dover, Del., 
will succeed A. Talbot Cole as general traffic manager. 


MR. A. A. ANDERSON, general manager of the Indianapolis, 
Columbus & Southern Traction Company, is to assume control of the 
road now building between Indianapolis, Ind., and Louisville, Ky., 
as soon as the cars are in operation. 


MR. CHARLES H. HILL, who has been chief engineer of the 
Northampton (Mass.) electric light station for a number of years, 
has accepted the position of assistant superintendent of the Pough- 
keepsie (N. Y.) Light, Heat and Power Company. He has been 
succeeded by Frank A. Gorrow. 


MR. GEORGE A. REDMAN, a well-known electric light man, 
formerly prominent in electric lighting developments in Rochester, 
N. Y., and now a resident of De Land, Volusia county, Fla., was the 
winner of a nine-hole handicap golf match played at the College 
Arms Grounds, De Land, on Saturday, February 16. 


MR. B. A. HOAG, who for the past six months has held the title 
of superintendent of transportation of the Fort Smith (Ark.) Light 
and Traction Company, will hereafter be superintendent of the 
entire street-car system and have charge of its operation and main- 
tenance. Mr. Hoag previous to coming to Fort Smith was for thir- 
teen years connected with the street-car system of Kalamazoo, 
Mich. 


MR. J. R. LOVEJOY has been appointed general manager of the 
sales department of the General Electric Company. Mr. Lovejoy 
has long been known to the electrical fraternity, and this title is a 
formal recognition of the responsibilities with which he has practi- 
cally been charged for the last two or three years. Mr. Lovejoy 
was born at Columbus, Ohio, in 1863. After a post-graduate course 
at the Ohio State University, from which he received the degree 
B.Sc., he entered the employ of the Thomson-Houston Electric Com- 
pany at Lynn, Mass., August, 1886. Here he gained his practical 
experience and graduated from what was then known as the “expert 
course” to take up engineering work in the Boston office of the 
company. Later his time was devoted to executive duties at head- 
quarters, and when the Thomson-Houston Company was merged 
into the General Electric Company, in 1892, he became general man- 
ager of the supply department. In 1900 he was made also manager 
of the railway and lighting departments of the General Electric 
Company. He is an officer and a director in several subsidiary com- 
panies. Mr. Lovejoy is a director and a member of the executive 
committee of the Schenectady Trust Company and was one of the 
organizers of that concern. He is also a member of the American 
Institute of Electrical Engineers, the Franklin Institute and the 
American Society for the Advancement of Science, as well as sev- 
eral organizations pertaining to electrical science. In addition to 
his diversified duties Mr. Lovejoy finds time to take an active part 
in promoting the welfare of the Mohawk Golf Club, of Schenectady, 
of which he is president. He is also a member of the Mohawk Club 
of Schenectady and the University Club of New York. For many 
years Mr. Lovejoy has been interested in the subject of archzology 
so far as it is related to implements of the Stone Age, particularly 
Indian arrow heads, of which he has made a noted collection. Mr. 
Lovejoy’s home and principal office is still situated, as for several 
years past, at Schenectady. 


OBITUARY NOTE. 

MR. GEORGE G. MARTIN, for six years district superintendent 
of the Bell Telephone Company in Arkansas, died on February 24 
at the home of his father, George Martin, Webster Grove, Mo. He 
had been ill for three months. The deceased was born in New Or- 
leans in 1871. He graduated from Smith Academy in 1889 and from 
Yale four years later. He represented the Bell interests in Indian- 
apolis, Ind., for four years and was transferred to Arkansas in the 
latter part of 1900. 
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ELECTRICAL SECURITIES. 

The price movement during the past week has been very irregu- 
lar, with alternating up and down movements, developing, on sev- 
eral days, a demoralized and semi-panicky condition. Compared 
with a week ago, the list shows, in general, many declines. Despite 
the aspects of the present market, it is confidently asserted by many 
conservative interests that the present shake-down will, in the end, 
prove of great benefit to the country at large. The conditions to-day 
are similar in many ways to those which existed just prior to the 
business demoralization which took place in 1903. Compared with 
1903, however, 1907 will, without doubt, show considerable industrial 
development, the reaction being along the lines of improving the 
stability of those interests which will weather the present discount- 
ing process. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 9. 


New York: Closing. 
Allis-ChalmerB COMMON ........c.ccccescces 12% 
Allis-Chalmers preferred ..........ccccccocs 32 
Brooklyn Rapid Transit..............cce00. 57% 
Consolidated (Gas 4466026654646 0866 Se eeee’ 125 
General Electric ook oac ies p awww a oe wares oe . 150 
Interborough-Metropolitan common ......... 25% 
Interborough-Metropolitan preferred ........ 6244 
Kings County Electric.............cc0cceeee 130 
Mackay Companies (Postal Telegraph and 

Cables) common ..sesssssssocssosesces 69% 
Mackay Companies (Postal Telegraph and 

Cables) preferred ......sesesessosecene 68 
Manhattan Elevated........seccesssesoeccs.o 137 
Metropolitan Street Railway................ 100 
New York & New Jersey Telephone......... 112 
Western Union........sossesecsosoescecssseo 80 
Westinghouse Manufacturing Company...... 145 


The directors of the General Electric Company have declared a 
quarterly dividend of $2 a share on the stock. The dividend is pay- 
able April 15 to stockholders of record March 14. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 114 per cent on the pre- 
ferred stock. The dividend is payable April 1. Books close March 
18 and reopen April 1. 

The regular quarterly dividend of 1% per cent on Manhattan 
Railway stock paid as rental by the Interborough Rapid Transit 
Company for this quarter will be payable April 1. Books closed 
March 15 and will reopen March 27. 

Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 2% per cent, payable April 
1 to holders of voting trust certificates of record March 18. Books 
close March 18 and reopen April 1. 

Directors of the Mackay Company have declared the regular 
quarterly dividend of 1 per cent on the preferred stock and 1 per 
cent on the common stock of that company, payable April 1 to stock 
of record March 16. Books close March 16 and reopen April 1. 


Boston: Closing. 
American Telephone and Telegraph........ 124 
Edison Electric Illuminating............... 215 
Massachusetts Electric............. Mica a eater 65 
New England Telephone..............cee00% 118 


Western Telephone and Telegraph preferred. 72 


Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 2 per cent on the 
stock, payable April 15 to stock of record March 16. Books close 
March 17; reopen April 1. 

Stockholders of the Edison Company of Boston have voted to 
increase the stock from $11,494,100 to $12.643,000. The directors 
offer to stockholders of record March 6, 1907, 11,495 shares at $215 
per share, at the rate of one new share for every ten old shares. 
The right to subscribe will expire March 25. Shares not subscribed 
for as above will be sold at auction. Payment must be made at the 
rate of $215 per share, as follows: $100 per share on April 15, 1907, 
and $115 per share on June 3, 1907. 


Philadelphia: Closing. 
Electrical Company of America............ 934 
Electric Storage Battery common........... 56 
Electric Storage Battery preferred......... 56 
Philadelphia Electric. ......... cc ccc cc eee eee T% 
Philadelphia Rapid Transit................. 20 
United Gas Improvement..............0006. 88 i, 


Books of the Philadelphia Electric Company will close March 22 
for the annual meeting and reopen April 1. 


Chicago: Closing. 
Chicago Telephone.........cccccccccccccces 117 
Chicago Edison Light..............c ccc eces 135 
Metropolitan Elevated preferred............ 66 
National Carbon common..........ccceeeece 78 
National Carbon preferred............-cee% 115% 
Union Traction COMMOMN........cceeescsces — 
Union Traction preferred........ ee. onmis.. — 


Chicago Telephone gained 2,696 telephones during (February, the 
total now in use being 176,669. 
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TELEPHONE AND TELEGRAPH. , 
MOUNT PENN, PA.—The Consolidated Telephone Company, of 
Pennsylvania has completed its line through Mount Penn. 


ALBANY, N. Y.—At the annual meeting of the stockholders of 
the Hudson River Telephone Company the retiring directors were 
reelected, except that Samuel M. Green, of Brooklyn, was elected in 
the place of Thomas Sherwin. 


CARROLLTON, GA.—It has been announced by the officers of the 
Gainesboro Telephone Company and the management of the South- 
iand hotel that a contract has recently been signed by the two com- 
panies whereby a common battery switchboard is to be instalied as 
a private branch exchange at the Southland hotel. 


PITTSBURG, PA.—An increase in capital stock issue of $2,000,- 
000, to care for proposed extensions and present floating indebted- 
ness, was authorized at the annual meeting of stockholders of the 
Central District and Printing Telegraph Company. The company has 
an authorized capitalization of $15,000,000, of which but $11,000,00u 
has been issued in stock. Half the $4,000,000 stock surplus now in 
the treasury wi.l be issued. In February, 1904, stockholders agreed 
to a stock increase of from $10,000,000 to $15,000,000, but only $1,- 
000,000 worth has been placed on the market. The company has no 
bonds and as the assets, as given in the annual report, were fixed 
at $13,932,151.11, it seems to be prosperous on an $11,000,000 stock 
issue. Dividends paid during the year, at the rate of eight per cent, 
total $860,000, while $92,753.68 was added to surplus account during 
the year, making total surplus $673,325.37. Of the 110,000 shares 
issued 103,334 were voted at the meeting. The old board of directors 
was reelected, as follows: D. Leet Wilson, D. F. Henry, George I. 
Whitney, D. H. Wallace, William B. Schiller, J. B. Finley and 
Henry C. Bughman, of Pittsburg, and F. P. Fish and C. Jay French, 
of Boston. The directors organized by ree:ecting former officers. 


PHILADELPHIA, PA.—Many important improvements, includ- 
ing the erection of a large general office building at Broad and 
Spruce streets, at a cost of $1,500,000, were planned at the yearly 
meeting of the board of directors of the Bell Telephone Company. 
The new building, which is intended to replace the present offices 
at Seventeenth and Filbert streets, will contain the general and 
central offices of the company, and will be equipped with all of the 
most modern improvements known to the telephone field. As the 
present building will shortly be acquired by the Pennsylvania Rail- 
road Company, work on the new office building will probably be 
started in October and will be pushed to a speedy completion. The 
officers elected were: U. N. Bethell, president; F. H. Bethell, vice- 
president; W. S. Piersol, secretary and treasurer; W. J. McLaughlin, 
auditor, and P. L. Spaulding, general manager. H. A. Richardson 
was elected to the board of directors. Mr. Richardson founded the 
Diamond State Telephone Company, and has been long identified 
with telephone interests. He was elected to represent his own and 
other large interests, the Bell having acquired control of the Dia- 
mond State. The board now consists of Charles F. Cutler, chairman, 
Morristown, N. J.; U. N. Bethell, Montclair, N. J.; Frank H. Bethell, 
Thomas E. Cornish. Richard M. Elliot. Philadelphia; Frederick P. 
Fish, Boston, Mass.; Edward J. Hall, Morristown, N. J.; H. 5S. 
Huidekoper, James E. Mitchell, Francis B. Reeves, Philadelphia; 
H. A. Richardson, Dever, Del.. and Thomas Sherwin. Boston, Mass. 
The directors appropriated $3.600,000 for extensions and additions 
to plant to take care of new business. Among the new buildings to 
be erected in Philadelphia during the vear in addition to the new 
office building are the Dickinson central office, under way; Wood- 
land central office, under way, and the Diamond central office, 
planned. The additions to the Delaware & Atlantic service will in- 
clude central office buildings at Ardmore, Pa.; Haddonfield, N. J.; 
Lansdowne, Pa.; Norristown, Pa.: West Chester, Pa., and Wilming- 
ton, Del. The last-named building is now under way. The annual 
report shows that the company has 95,914 stations in Philadelphia 
and 68,297 stations at various points on its lines, representing a 
net gain of 25.6 per cent in Philadelphia and 41.1 per cent elsewhere 
since January 1. 1906. The net earnings for 1906 show an increase 
of $390,111.86 over 1905, while the increase in dividends was $342,- 
352.50. The total receipts were $5,501,313 and the expenses $3,721,- 
625, making a gross income of $1,779,687. Interest charges were 
$111,013 and dividends $1,241,421, leaving $427,253 for the surplus 
account, which now amounts to $1,268,493. 
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ELECTRIC RAILWAYS. 

PHILADELPHIA, PA.—The Market street elevated line was 
opened on March 4. 

NASHUA, N. H.—The state Supreme Court has handed down a 
decision granting the right of incorporation to the Derry & Goffs 
Falls Electric Railway Company, which petitioned under the general 
laws. 

ROCHESTER, N. Y.—The engineering department of the Roch- 
ester Railway Company has in preparation plans for the construc- 
tion of twenty miles of additional track in different sections of the 
city. : 

SPRINGFIELD, MO.—Springfield and Carthage capitalists have 
revived the project to connect the two towns with an electric rail- 
way, and it is generally believed that preliminary work will be in- 
augurated soon. 

PROSSER, WASH.—The city council has granted a franchise to 
the Prosser Traction Company, a local concern proposing to build 


an electric railway to the North Coast railroad, a mile and a half’ 


north of Prosser; also to the Columbia river on the south, to connect 
on the north with a road from Priest Rapids, to be built by the 
Hanford Irrigation Company, and to suburban points. 


HATTIESBURG, MISS.—F. A. Camp, president of the Hatties- 
burg Traction Company, announces that the contract is to be awarded 
for the building and equipping of the power p:ant and the comple- 
tion of track construction on the Hattiesburg street railway. The 
rails are being put down by the traction company itself, but the rest 
of the construction will be done by contract, along with the equip- 
ping of the power plant. 


YONKERS, N. Y.—The Bronx, Yonkers & White Plains Railroad 
nas been granted a franchise by the Yonkers board of aldermen 
to extend the line eleven miles from Yonkers, to White Plains 
village. The company showed the consent of nearly all the property 
holders along the route, the consents being given, it is said, on the 
promise of the railroad company to carry all school children for 
a three-cent fare. The company is backed by the Everett Moore 
syndicate, of Cleveland, Ohio. 


SPOKANE, WASH.—The application of the Spokane & Inland 
Empire railway system for a franchise to build a million-dollar 
subway on Main and Front avenue, to connect the freight terminal 
with the main passenger station, a distance of nearly a mile, has been 
granted by the city council of Spokane, and it is given out that work 
will begin in a short time. The subway will be double tracked, 
thirty feet deep, built of concrete and stone. The franchise provides 
that it must be completed in five years. 


HARRISBURG, PA.—Articles of merger and consolidation be- 
tween the Hagerstown & Northern Railway Company, of Maryland, 
and the Franklin County Railroad Company, have been filed in the 
state department. The Hagerstown & Northern road runs from 
Hagerstown to Reid, near the state line. The Franklin county line 
runs from Reid to Shady Grove, Franklin county. The name of 
the consolidated road is the Hagerstown & Northern, and the capital 
is $250,000. Christian W. Lynch, of Harrisburg, is the president. 


CLINTON, IOWA—The Rock Island Construction Company, 
which, it is understood, has been formed to continue the construc- 
tion of the Rock Island Southern Railway from Galesburg to Rock 
Island, has been incorporated. The capital stock of the new com- 
pany is $500,000, the right being reserved to increase the capital to 
$2,000,000. The articles allow the company to build and acquire 
electric or steam railroads and coal lands. The officers and directors 
are: president, G. H. Higbee, of Burlington: vice-president, E. C. 
Walsh, of Clinton; treasurer, C. H. Walsh, of Burlington; secretary, 
J. W. Walsh, of Davenport. 


GALVESTON, TEX.—Eastern capitalists, headed by the Stone 
& Webster syndicate, of Boston, have closed a deal for the construc- 
tion of an electric interurban road connecting Galvestonand Houston, 
fifty miles: for building twenty miles of side lines to towns on Gal- 
veston bay in Texas, and also for a seventy-five mile electric road 
between New Orleans and Baton Rouge, the syndicate having bought 
the Baton Rouge street railways. Stone & Webster now own the 
electric street railways in Dallas, Forth Worth, Houston, Galveston 
and El Paso and the interurban line connecting Dallas and Fort 
Worth. The Texas legislature has passed a bill giving interurban 
electric railway companies the right of eminent domain. The bill 
was drawr especially in the interest of the above,electric railway. 


March 16, 1907 


INDUSTRIAL ITEMS. 
THE DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
in catalogue No. 139, describes and illustrates the “Silvey” storage 
battery. 


THE SACHS COMPANY, Hartford, Ct., is publishing an elabo- 
rate catalogne devoted to electrical protective devices for any volt- 
age. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is call- 
ing attention to its carbons for arc lamps in a very handsome folder 
which it is mailing to the trade. 


THE ELECTRIC SERVICE SUPPLIES COMPANY (Garton- 
Daniels department), Keokuk, Iowa, has bound up in one cover 
eight bulletins devoted to descriptions and illustrations of Garton- 
Daniels lightning arresters. 


THE ARTHUR JONES COMPANY, Old Colony Building, Chicago. 
Ill., is distributing a complete stock list of its new “National” 
direct-current motors and generators, which it has in stock at Mil- 
waukee, Wis., for immediate shipment. 


THE HUNTER FAN AND MOTOR COMPANY, Fulton, N. Y., 
has published a very beautiful catalogue descriptive of “Tuerk” 
fans. The complete text is supplemented with illustrations in colors. 
Copies of this catalogue will be furnished upon request. 


HOLMES & ALLEN, Wellington, New Zealand, have ready for 
distribution a series of interesting literature descriptive and illus- 
trative of its automatic non-fouling swiveling trolley head for elec- 
tric tramway systems. This literature will be sent to any one in- 
terested upon request. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, 253 Broadway, New York city, is receiving many re- 
quests for its new price book on “Habirshaw” wires and cables. 
Copies of this book may be had upon application to the company 
at its New York city office. . 


WILLIAM S. BROWN, 3 West Twenty-ninth street, New York 
city, has arranged with the Enameled Metals Company, Pittsburg, 
Pa., to act as its eastern sales agent for the sale of “Pittsburg Stand- 
ard” enameled rigid conduit, and will carry a complete stock. W. A. 
Treadwell will be connected with the New York office. ° 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, in bulletin No. 107, describes and illustrates type 
G controllers. The illustrations and descriptive matter are very 
complete. This company’s bulletins are unusually satisfactory, as 
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the amount of data which is given affords a thorough understand- 
ing of the details of the apparatus. 


THE RAIL JOINT COMPANY OF CANADA, LIMITED, Mon- 
treal, Canada, has been organized to take over the patents and 
business óf the Continuous Rail Joint Company of Canada, Limited. 
The headquarters will be at 216 Board of Trade Building, Mon- 
treal. This company has commenced the manufacture of its prod- 
ucts in Canada, and is prepared to make prompt deliveries. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, is dis- 
tributing three attractive bulletins, exploiting and describing jin 
detail the new lines of “Sunbeam” lamps being marketed by the 
company. The bulletins include “Sunbeam” tantalum lamps, “Sun- 
beam” Gem fifty-watt lamps and “Sunbeam” Gem high-efficiency, 
high-candle-power lamps. Copies of these bulletins will be furnished 
upon request. 


THE R. THOMAS & SONS COMPANY, 39 Cortlandt street, New 
York city, now has the exclusive right to make and market the 
P. E. M. Company knob, which is the two-piece porcelain insulator 
formerly known as the W. E. split Knob, manufactured by the Por- 


celain Electrical Manufacturing Company, of Trenton, N. J. This 
insulator will now be known as the Thomas T. P. I. knob. This 


announcement is made by Larrabee & Nichols, owner of the patents, 
Bennington, Vt. 


MR. J. S. PENNEFATHER, 116 West Thirty-ninth street, New 
York city, formerly manager of the Globe Electric Company, has 
severed his connection with that company, and will manufacture 
electrical equipment for theatres under the firm name of J. S. Penne- 
father, with an office at the above address. Mr. Pennefather re- 
cently secured the switchboard interests of the Chase-Shawmut 
Company, and will continue the manufacture of high-grade theatre 
switchboards and kindred equipment. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., is publishing a new catalogue descriptive and illustrative of the 
Westinghouse storage battery for stationary use. The company 
asserts that these batteries will meet the most exacting demands 
required of the present-day storage battery. Exhaustive and elabo- 
rate tests during the development of the Westinghouse battery have 
shown features of unusual merit. The positive and negative plates 
are made of pure lead, without tin, antimony or other alloy. The 
active material is formed from the lead itself by a Planté process, 
with sulphuric acid as an electrolyte. Copies of this catalogue may 
he secured upon request. 


Record of Electrical Patents. 


Week of March 5. 


845,754. LAMP SOCKET. Charles A. Chase, Chicago, IN. The 


socket is supported by a perforated plate. 


845,796. MULTIPLEX TELEPHONY. Jacob W. Lattig, Wyncote 
and Charles L. Goodrum, Philadelphia, Pa. Utilizes a phantom 
circuit. 


845,831. MOTOR-CONTROLLER. Thomas S. Watson, Milwaukee, 
Wis. A controller for intermittently changing the direction of 
rotation. 


845,836. ELECTRIC IGNITER. John D. Wilmot, Denver, Col. The 
igniting points are carried on tongs. 


$45,848. ELECTRICAL SWITCH. Ernest W. Brackett. Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. A 
telephone hook switch. 


845,856. METHOD OF AN APPARATUS FOR BRAKING VEHI- 
‘CLES. George H. Condict, Plainfield, N. J. The motor is oper- 
ated as a generator. 


845,858. COMBINED SOUNDER AND RESONATOR. Stewart F. 
Cox, Sallisaw, I. T. The sounder is mounted on a resonator box. 


845,890. ELECTRICALLY DRIVEN STEP-BY-STEP MACHINE. 
Arthur F. Poole, Wheeling, W. Va. A clock-driving mechanism. 


845,894. THERMOSTAT. Henry E. Reeve. New York, N. Y., as- 
signor to Automatic Fire Alarm Company. New York, N. Y. 
The contact plates are enclosed in a chamber filled with insu- 
lating material. 

845.900. TROLLEY WHEEL AND HARP. Edward S. Roland, 
Cleveland, Ohio. The current-bearing section and side flanges 
are separable. 


845.922. FREQUENCY AND VOLT INDICATOR. Joshua F. Be- 
gole, St. Louis, Mo.. assignor to Wagner EBiectric Manufactur- 
ing Company, St. Louis, Mo. Two movable parts are provided, 
one deflecting proportionally to the frequencies and voltage, and 
the other proportionally to voltage. Scales show both move- 
ments. 


$45,956. FREQUENCY-INDICATOR. Alexander S. Langsdorf, St. 
Louis, Mo.. assignor to Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo. Two movable parts, one deflecting pro- 
portionally to the frequency and voltage, the other to the volt- 
age. 


845.991. ALARM SIGNAL. Robert J. Zorge, Chicago, Ill., assignor 
to Zorge Safety Railway Equipment Company, Chicago, Ill. An 
electromagnet torpedo striker. 


$45,995. ELECTRICAL MEASURING INSTRUMENT. Ade?bert O. 
Benecke, Newark, N. J., assignor to American Instrument Com- 
pany. Two shafts in alignment coupled together by a spiral 
spring. 

$45,996. SHUNT FOR ELECTRICAL MEASURING 
MENTS. Adelbert O. Benecke, Newark, N. J., 
American Instrument Company. A  high-resistance 
clamped between conducting plates. 


845,997. ELECTRICAL RESISTANCE. Adelbert O. Benecke, New- 
ark, N. J., assignor to American Instrument Company, New- 


ark. N. J. The resistance element is held in large metallic 
terminals for carrying away the heat developed. 


INSTRU- 
assignor to 
layer 
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846,068. ACOUSTICON. Kelley M. Turner, New York, and Norton 
W. Johnston, Chappaqua, N. Y., assignors, by mesne assign- 
ments, to General Acoustic Company. A number of transmit- 
ters facing several ways are mounted together. 


846,081. RECEIVER. Louis W. Austin, Washington, D. C., as- 
signor to National Electric Signaling Company, Pittsburg, Pa. 
A thermo-couple consisting of tellurium and silicon. 


846,084. ELECTRICAL MEASURING INSTRUMENT. Adelbert O. 
Benecke, Newark, N. J., assignor to American Instrument Com- 
pany, Newark, N. J. The resistance of the instrument is auto- 
matically adjusted as the cover is opened. 


846,114. ELECTRICAL WINDING. - Jacob W. Lattig, Wincote, 
and Charles L. Goodrum, Philadelphia, Pa. A coil for trans- 
mission systems, the windings, composed of two wires, being 
laid on a core so that their turns for equal current will produce 
substantially equal magnetic effects. 


845,922 —FREQUENCY AND VOLT INDICATOR. 


846,120. ELECTRICAL SWITCH. Ray H. Manson, Elyria, Ohio, 
assignor to The Dean Electric Company, Elyria, Ohio. A hook- 
switch. 


846,122. RAIL-BOND. George A. Mead, Mansfield, Ohio. A lam- 
inated rail-bond. 


846,158. SOCKET BUSHING OR FITTING FOR ELECTRICAL 
PURPOSES. William B. Stewart, Philadelphia, Pa. A bush- 
ing in sections. 


846,185. ELECTRICAL INDICATING DEVICE. Charles Crandall, 
Newport, R. I. A block-signal system. s 


846,205. TROLLEY-HARP. Charles Hibbard and Warren Hibbard, 
Sandy Hill, N. Y., assignors to Glens Falls Improved Trolley 
Fork Company, Glens Falls, N. Y. A method of construction. 


846,214. VOLTAGE-REGULATOR FOR ALTERNATING-CURRENT 
GENERATORS. Frederick R. Keller, Lancaster, Pa. A rotary 
converter, drawing current from the supply, is connected in the 
exciter circuit. 


846,223. MEANS FOR MAINTAINING CONSTANT THE VOLT- 
AGE OF AN ELECTRIC CIRCUIT. Thomas Marshall, Chicago, 
Ill. A generator excited from constant voltage circuit, with an 
opposing regulating winding across a variable voltage circuit. 


846,114. —ELECTRICAL WINDING. 


846,227. ELECTRIC MOTOR. David Mendelson, Brooklyn, N. Y. 
A bell ringer. 


846,276. ELECTRIC SIGNAL CONTROL. Mathew Abt, New York, 
N. Y. An elevator signal system. 


846,326. RAILWAY GATE-OPERATING MECHANISM. Milton H. 
Loudon, Kansas City, Mo. An automatic gate. 


846,327. CALLING DEVICE FOR TELEPHONE EXCHANGES. 
Frank A. Lundquist, Chicago, Ill. A distinctive signal is made. 


846,328. REGISTERING DEVICE FOR TELEPHONE EX- 
CHANGES. Frank A. Lundquist, Chicago, Ill. A registering 
system for automatic exchanges. 


846,336. AUTOMATIC FIRE-SIGNAL SYSTEM. Robert L. McEl- 
roy, John E. Shepherd and James G. Nolen, Chicago, Ill., as- 
signors, by direct and mesne assignments, to Automatic Fire 
Protection Company. A thermostatic system. 
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846,339. SAFETY THIRD RAIL FOR RAILWAY TRACKS. John 
McRaven, Little Rock, Ark. An A-shaped, centrally located 
third rail. 


846,340. ELECTRIC SWITCH MECHANISM. Frank C. Newell, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. An electromagnetically operated device. 


846,368. TELEPHONE SIGNALING DEVICE. Klas Weman, Buf- 
falo, N. Y. A telephone call. 


846,378. WIRE-RETRIEVING ATTACHMENT FOR TROLLEY 
WHEELS. William C. Althen, Columbus, Ohio, assignor of 
one-sixth to William F. Miesse, one-sixth to William N. Gear- 
hart and one-sixth to Benjamin F. Hirt, Columbus, Ohio. A 
bracket for guiding the wires attached to the harp. 


846,381. TELEPHONE EXCHANGE. Clarence A. Anderson, Sa- 
lina, Kan., assignor of one-half to John Anderson, Salina, Kan. 
A lock-out party system. 


846,382. SWITCHING MECHANISM. Clarence A. Anderson, Sa- 
lina, Kan., assignor of one-half to John Anderson, Salina, Kan. 
A lock-out switch for telephones. 


846,214.—VoLTAGE-REGULATOR FOR ALTERNATING-CURRENT 
GENERATORS. 


846,394. TELEPHONE SYSTEM. Charles G. Burke and Edward 
J. Burke, Brooklyn, N. Y., assignors of one-half to John Q. A. 
Whittemore, Boston, Mass. Distinctive signals are given when 
calling and when the conversation is completed. 


846,404. ELECTRIC FUSE. Louis W. Downes, Providence, R. I. 
An enclosed fuse. 


846,418. TELEPHONE SYSTEM. Isidor Kitsee, Philadelphia, Pa. 
A central energy system. 


846,414. RECEIVING DEVICE FOR ELECTRIC TRANSMISSION. 
Isidor Kitsee, Philadelphia, Pa., assignor of one-half to William 
J. Latta, Philadelphia, Pa. Two coils are employed, each neu- 
tralizing the effect of the other. 


846,422.—DyYNAMO-ELECTRIC MACHINE. 


846,415. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. <A telegraph 
transmitter. é 


846,416. TELEGRAPHIC RECEIVING DEVICE. Isidor Kitsee, 
Philadelphia, Pa. Uses a liquid resistance. 


846,422. DYNAMO-ELECTRIC MACHINE. Ernst Oecelschliger, 
. Charlottenburg, Germany, assignor to Siemens-Schuckert Werke, 
Gesellschaft mit Beschrinkter Haftung, Berlin, Germany. A 
continuous-current starting-dynamo is connected in series with 
the motor. 


846,427. ALTERNATING-CURRENT MACHINE WITH COMMU- 
TATORS AND WITH COMPENSATING WINDINGS. Rudolf 
Richter, Charlottenburg, Germany, assignor to Siemens-Schuck- 
ert Werke, G. M. B. H., Berlin, Germany. Series and shunt 
compensated windings are employed. 
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NEW YORK, SATURDAY, MARCH 23, 1907. 


ISSUED WEEKLY 


A DISASTER ATTRIBUTED TO 


RAPHY. 


Lhe possibility that intense electrical waves used in wireless 


WIRELESS TELEG- 


telegraphy may cause sparks to pass between conductors where 
they are not expected has been pointed out, but up to this time 
no disaster had been attributed to this effect, as the probabili- 
lies are much against it. Now the mysterious accident which 
caused the blowing up of the French war vessel Jena is attrib- 
uted by a French wireless expert to this cause. The reasons 
for the charge have not been given in full, and until they are 
heard, Judgment must be suspended. It may, however, be 
pointed out that the magazine of a war vessel would be the 
last place where one would expect to have trouble from this 
source. The vessel itself is a nearly perfect metallic shield, 
through which no electric wave could pass. To produce sparks 
within a metallic hull it is necessary that the source of waves 
shall itself be within the same inclosure, and even then the 


bulkheads should, under normal conditions, be effective screens. 


CONDUCTION OF ELECTRICITY IN METALS. 

The most familiar method of electrical conduction is that 
through metals. This method was the first to yield to scientific 
analysis sufficiently to enable a general law to be enunciated, 
Yet Ohm’s 
Jaw, it should be remembered, is wholly empirical and the rela- 


which took into consideration all the usual factors. 


tions it expresses are so simple that it offers to the student who 
would go deeper into the matter few points for attack. More- 
over, the known phenomena of metallic conduction are few and 
at first appear relatively simple, a condition which further acted 
to make difficult the acquisition of more knowledge. In fact, 
recent investigations into metallic conduction have been sug- 
gested by work in a quite different field, and are mercly attempts 
to adapt to the former theories propounded after much re- 
search in the latter, a field that was, itself, neglected for many 
years. To-day it is most interesting and instructive to trace the 
way in which we have come to our present knowledge and ideas 
Although the 
phenomena accompanying conduction through the three forms 


of the ways in which conduction takes place. 


of matter were known, that in which the molecules of the ma- 
terial were most restricted was the first, and possibly for this 
very reason, to yield to analysis. But this analysis, while it 
gave us a fundamental law, did not go deeply into the matter. 
It told us the amount of conduction, but not the method. Then 
the next form of matter, liquids, came up for study, and here, 


too, certain fundamental but empirical laws were deduced. How- 
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ever, the molecules of matter in liquid form are freer to move 
than those in solids, and the phenomena accompanying conduc- 
tion are more diverse and involve results which are not simply 
electrical. Hence, it became necessary to evolve some theory 
of the way in which the conduction actually took place in order 
to coordinate the various effects. Theory after theory was pro- 


pounded, each an attempt to adapt our old ideas to new knowl- 


edge; and the process is still going on. But a significant re- 
sult of this development of ideas was the emphasis laid upon 
the unsatisfactory condition, so far as theory was concerned, of 
metallic conduction. Naturally, it was attempted to apply the 
newer ideas to metals, but not much success could be claimed. 

The next step was when the study of conduction through 
gases was taken up in earnest, and here the results of the work 
in electrolytic conduction aided mightily both in pointing out 
lines of attack and in arriving at an adequate idea of the 
mechanics of the process of conduction through matter in its 
least confined form. Here, again, the phenomena are still more 
diverse, and hence have led to theories much broader than any 
previously proposed, and we seem at last in a position to attack 
intelligently what seemed before to be the simplest case, though 
it may eventually be shown to be the most complex, metallic 
conduction. 

The work in this field has been carried on by various investi- 
gators who have studied the different phases suggested by the 
theories of gaseous conduction, and it has not been easy to keep 
track of all that has been done. Therefore Dr. J. J. Thomson 
performed a most acceptable service when, in a recent lecture 
before the Institution of Electrical Engineers of Great Britain, 
he explained what has already been done, and showed how the 
different results fit together, and in what way the general theory 
of conduction through gases might be modified to apply to con- 
duction in solids. Incidentally Dr. Thomson drew ‘a much- 
needed distinction between the terms “corpuscle” and “electron.” 
When used correctly, these terms have identical meanings, but 
he prefers the former, not merely because he is its father, but 
because the latter emphasizes the electrical properties of the 
particles, and hence has been used, with a suitable modifying 
term, to designate the positively charged portion of an atom, 
and this use has led many to assume that the only difference 
between the so-called positive and negative electrons is the polar- 
ity of the charge each has, while, so far as is known, the corpus- 
cle and the positively charged portion of the atom are totally 
different. 

The early attempts to evolve a satisfactory theory all at- 
tributed the conduction of electricity through metals to the 
movement of small charged particles, but the first notable step 
was taken by Thomson, when he limited this action to the nega- 
tively charged particles, or corpuscles, which were supposed to 
be split off by some action of one atom upon another. If the 
positively charged portion of the atom, assuming this to be 
merely an atom less a corpuscle, took part in the conduction, its 
movement could be observed, yet no such action has been de- 
tected. 

If conduction is due to corpuscles diffused throughout the 
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metal, and more or less free to move, these free particles should 
obey the laws deduced from the thermodynamic theory of gases. 
An expression for the conductivity of a metal may then be 
deduced, in terms of number, of free corpuscles. 

These corpuscles must be in temperature equilibrium with 
the neighboring atoms, and hence, where a difference of tempera- 
ture exists, the energy of corpuscles in the hotter region will be 
greater than in the cold and there will be a tendency for a flow 
of this excess energy to the cooler region. This argument sug- 
gested that a relation between thermal and electrical conductivity 
might be established, and Drude has done this and has shown 
that the relation does not involve any peculiarities of the metal 
itself—in other words, the ratio of the two conductivities should 
be a constant for all metals. Some remarkable results have been 
obtained which are in agreement with the theory so far, though 
owing possibly to difficulties of experimentation, others were 
not so satisfactory. 

Another important investigation has been made by Lorentz, 
in which he endeavored to connect the radiation from a body 
with the number of corpuscles it contains, and here again the 
peculiarities of the metal disappear. This investigation could 
be but incomplete, due to the extreme complexity of the prob- 
lem ; nevertheless it has led to important results. It seems from 
this that thermal radiation is merely radiation from one layer 
of the metal to the next, merely a special form of Rontgen 
rays. 

This simple theory of the free corpuscles is adequate to ex- 
plain other phenomena, such as the Peltier effect, but in other 
directions difficulties are met. For example, according to the 
thermodynamic theory, the specific heat of a body goes to im- 
parting motion to the molecules. The corpuscles must also be 
brought up to the new temperature, but if they are free, the 
heat required to do this is much in excess of the known specific 
heat. Thomson therefore assumes that the corpuscles are not 
entirely free, but are associated with atoms, and only become 
free momentarily when some action causes them to pass from 
one atom to the next. This might be done by internal collisions 
or external forces. Under normal conditions each corpuscle is 
associated with an atom and the couples lie pointing in all direc- 
tions. There is therefore no resulfing flow of corpuscles in any 
direction, due merely to atomic collisions. But as soon as a 
directive force is applied the couples become oriented, a differ- 
ence of potential appears and a resultant movement of corpuscles 
may take place, this constituting a current of electricity. The 
resemblance of this theory to that put forward by Grotthus to 
explain electrolytic conduction is striking. 

This modification of the simpler theory of free corpuscles 
also offers an explanation of the Hall effect, which the earlier 
theory does not. If the Hall effect were always in one direction 
the free corpuscle theory would answer, as the motion of free 
charged particles through a magnetic field would cause them 
to deflect to one side. But the Hall effect changes sign for dif- 
ferent metals and is sometimes different in the same metal if the 
magnitude of the force be changed. Assuming, however, Thom- 
son’s modification of the theory, the two forces, acting on the 
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atomic couples, would give rise to rotation and bring in a gyro- 
scopic effect which would tend to deflect the couple to one side 
or the other of the line of force, depending upon the direction of 
rotation, and consequently a difference of potential would be 
set up at right angles to the original current. 

This theory, with Thomson’s modification, more nearly meets 
all requirements than any other yet suggested, but it is evident 
that it gives us an idea of metallic conduction which is far 
from simply that flow of current we so often liken to a flow of 
water through a pipe. 


RULES FOR RHEOSTATS. 

In the issue of the E.ecrricaL Review for March 16 at- 
tention was called editorially to a meeting of the electrical com- 
mittee of the Underwriters’ National Electric Association, to 
be held in New York city, March 27 and 28, at which a large 
‘number of proposed changes in rules will be considered. It was 
pointed out that the general policy is one rather of making haste 
slowly, and not changing the rules essentially in any point with- 
out good reason. 7 

One of the proposed changes which is arousing a good deal 
of interest is that relating to starting rheostats. This is a sub- 
ject about which few persons know much; in fact, it is rather 
difficult to get any reliable data on the subject. It is not a 
difficult matter to design a rheostat for starting a motor prop- 
erly—that is to say, for limiting the current which will pase 
into the motor; but it is a different matter to proportion it sv 
that the rheostat itself will not be unduly expensive nor intro- 
duce a danger of fire. Such information is not hard to obtain, 
provided there are rheostats in plenty to be had; but few engi- 
neers can undertake to test these devices to destruction, which 1s, 
of course, the proper way of testing the fire hazard. 

The proposed changes have all been well considered, but they 
will be even more carefully reviewed before they are adopted. 
In such matters the underwriters have final say, but their policy 
of consulting all allied interests is one which can not fail to give 
confidence in any decision which they reach. 
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LAMP FIXTURES. 


It is very encouraging to note the interest which architects 
and illuminating engineers are taking in electric light fixtures. 
Although it has been pointed out again and again that the de- 
sign of fixtures has been left almost entirely to the fixture manu- 
facturers, who have generally branched out into this business 
from that of making gas fixtures, no concentrated effort has 
been made to overcome the objections to which this has led. 

It has generally been thought entirely satisfactory if a gas 
fixture be modified so that a lamp socket could he attached to 
it in place of the ordinary burner. Then some slight modifica- 
tions, such as turning the lamp down, have been attempted, but 
no radical departure from the old ideas was made. 

Along with this unfortunate condition was another: little 
attention was paid to directing the light produced by the lamps 
so as to get the desired effect. A lamp was placed in the socket, 
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and if it did not give enough light in the direction desired, other 
lamps were added. Shades were frequently provided, but they 
were purely ornamental and useless for improving the illumina- 
tion. Occasionally some very beautiful designs for electroliers 
have been seen, but too frequently they were merely ornamental 
structures which might just as well have been fitted with gas 
burners. In other words, little or no attempt was made to take 
advantage of the characteristics of the incandescent lamp other 
than to enclose it in an ornamental globe. 

It is therefore very pleasing to find a healthy interest now 
being taken in these two phases of illumination. Architects and 
illuminating engineers are making their own designs for light- 
ing fixtures, and are not restricted by the past history of gas 
lighting. And they are devoting a great deal of care to the 
selection of shades and reflectors which give the distribution of 
light desired for each room, 

There is room here for the exercise of a great deal of taste 
and ingenuity, not only in the design of fixtures, but of shades; 
and there is a large and growing class interested to learn of the 
actual results obtained from any place where special attention 
has been given to the question of illumination. Data on this 


subject are, as yet, all too scarce. 


SMALL ELECTRICAL APPLIANCES. 


A few years ago a topic of considerable interest, particularly 
at this time of the year, was the popularity of the fan motor. 
This little device has indeed brought comfort to many a heated 
office or living room and made endurable monotonous and con- 
fining work during the hottest weather. 

But the electric motor has not stopped here, for it has ex- 
tended its sway in other ways, and now can bring still more 
comfort and in many ways relieve us of much of the every- 


day drudgery. Certain of these applications, particularly those 


- for business offices, are of service throughout the entire year, but 


it will be during the hottest days that they are most appre- 
ciated. 

Moreover, in the home the motor is now available for bring- 
ing summer comforts, and electric cooking utensils are then at 
their best. G 


stove for summer use, as it is only burned while needed; but, 


Gas, it is true, is far superior to the ordinary coal 


convenient though it is, it is comparatively wasteful of heat in 
the process of cooking. It is just here that the electric heater 
shows its great superiority. Practically all of the heat it de- 
velops is taken up by the article being cooked. 

And in other ways the electric motor is making summer less’ 
trying. This is particularly true of an application of recent 
years, that of automatic refrigerating machines. These are 
nothing more than small compressors driven by a motor, which 
automatically contol the temperature of the refrigerator. They 
give a much more uniform temperature than can be obtained 
by means of ice, doing away with all the nuisance caused by the 
latter, and, moreover, they may be regulated to give any desired 
temperature. 
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Choice often must be made between 
sixty cycles and twenty-five cycles for gen- 
eral purposes. In many cases there is 
little difference in so far as generator 
speeds, transmission losses, motors and in- 
candescent lighting are concerned. A 
change to fifteen cycles is more serious. 
Speeds of generators and of induction and 
synchronous motors and of rotary con- 
verters can now be only 900, 450, 300, 
225 and 180 revolutions per minute, or 
less. The highest speed, 900 revolutions 
per minute, requires a two-pole winding, 
which is apt to be more expensive than 
multipolar windings. These speeds are in 
general lower than are desirable for turbo- 
generators or for induction motors. 
Transformers cost more, and incandescent 
lamps must be made for very low voltage. 
Aside from trolley circuits and motors 
there seems little or no reason to favor 
low frequency. 

A twenty-five-cycle standard single- 
phase railway motor will run on fifteen 
cycles with an increased output of some 
fifteen or twenty per cent. A fifteen- 
cycle motor having the same weight as a 
twenty-five-cvcle motor has about thirty 
per cent to forty per cent greater output, 
with higher efficiency and power-factor. 
A fifteen-cycle locomotive, or a fifteen- 
cycle multiple-unit train, having the same 
power in motors as twenty-five-cycle equip- 
ments, will have better performance and 
lower cost. But these are not all. Per- 
missible lengths of rigid wheel base and 
diameters of driving wheels of locomo- 
tives and the ordinary sizes of car trucks 
place a limit on motor dimensions. The 
low frequency enables larger output to 
be secured within given dimensions. 
Hence capacity as well as cost is a factor. 

If the problem is considered as relat- 
ing simply to the operation of heavy 
trains by single-phase motors, fifteen 
cycles has little opposition. The esti- 
mated increase of ten per cent in turbo- 
generator cost is quickly wiped out by the 
less cost of motors. Troubles come when 
the side issues appear. The lower fre- 
quency is not so useful for running sta- 
tionary induction motors nor for station 
and car and shop lighting; it does not per- 
mit convenient power supply from twenty- 
five-cycle plants. The best frequency in 
a particular case depends upon the rela- 
tive importance of the motor equipments 
and of the other things. In the begin- 
ning when the traction element has less 
relative importance than it may have later 
there will often appear strong reasons for 
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adopting twenty-five cycles. In such cases 
the probability of future extensions and 
inter-traffic with fifteen-cycle loads must 
be taken into account. Fortunately, fif- 
teen-cycle equipments may run from a 
twenty-five-cycle trolley, though with de- 
creased capacity, and twenty-five-cycle 
equipments may be operated from fifteen 
cycles, provided the transformers be de- 
signed for the lower frequency. Again, 
twenty-five-cycle motors and transformers 
can without modification be operated at 
reduced capacity on fifteen cycles if the 
trolley circuit have about two-thirds the 
voltage used on twenty-five cycles. This 
method may be useful on some occasions 
as an emergency expedient. Frequency 
changers may be placed between twenty- 
five cycle or sixty cycle and low frequency 
circuits. Aside from objections of cost 
and losses, they have several merits. The 
transmission may be three-phase, at a uni- 
form and high power-factor and the sin- 
gle-phase low-frequency current may have 
an independent voltage control. This 
would avoid a single-phase fluctuating 
load with variable power-factor on the 
three-phase system. Frequency changers 
need not be placed in all substations. The 
low-frequency current may be transmit- 
ted to transformer substations. 

Altogether, therefore, it is evident that 
the question of frequency is by no means 
a simple one, if considerations aside from 
the motors are deemed important. The 
general discussion of the broad question 
is quite timely. From the standpoint of 
the railroad the question is substantially 
this—Is the problem purely a traction 
problem? If it is, fifteen cycles is the 
recommended frequency. If it is not, if 
other features of the situation make it 
convenient to take current from a twenty- 
five-cycle system, then the proper course 
to pursue is not always obvious.—Tite 
Electric Journal. 
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Large Utah Power Develop- 
ment. 

F. W. C. Hathenbreuck and Sidney 
Bamberger have filed application with the 
state engineer for sixty-four second-feet 
from the Green river in Wasatch county, 
to develop 40,000 horse-power for furnish- 
ing power and light in Park City, Bing- 
ham, Salt Lake, Utah, and other places. 
The same parties also filed application 
for twenty-six second-feet from the Green 
river in Wasatch county, for the develop- 
ment of 800 horse-power, with which to 
drive stamp mills and mining machinery 
in Wasatch county mines operated by the 
applicants. i 
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Cooper Hewitt Electric Com- 
pany Upheld in German 
Patent Controversy. 


In the matter of the patent controversy 
of Hans Boaz, of Berlin, Germany, com- 
plainant, versus the Cooper Hewitt Elec- 
tric Company, of New York city, the 
patentee of patent No. 140364, relating 
to “an electric lamp with conducting gas 
or vapor column,” defendant, the Imperial 
Patent Office, nullity department, after an 
oral hearing, decided, at its meeting on 
January 17, 1907, that the complaint be 
denied, the costs of the proceedings to be 
charged to the plaintiff. There were 
present at the meeting Director Dr. Rhe- 
nius, as president; Privy Councillor Bir- 
kenfeld, Privy Councillor Professor Dr. 
Nebel, Professor Dr. Jaeger and Civil 
Engineer Dr. Mullendorf as associates. 

The plaintiff contended that the defend- 
ant used a known construction, and as- 
cribed to this construction a function 
which had been previously understood. 
The contention was also made that the 
subject matter of the patent is no inven- 
tion, because, at the date of the applica- 
tion, the subject matter was no longer 
new. The plaintiff contended that the 
lamps exhibited by the defendant in the 
patent application had been shown and de- 
scribed in public prints prior to the ap- 
plication for the patent. Cooper Hewitt, 
the plaintiff contended, might perhaps 
have made the Arons lamp more con- 
venient for technical use by alterations, 
without, however, by this means alone 
giving the lamp technical availability. - 

The defendant urged that Cooper Hew- 
itt was the inventor of the mercury arc 
lamp as an illuminating means. Arons 
and others had recognized that mercury 
vapors traversed by electric current light- 
ed up, but they were not able to state how 
a commercially useful lamp could be made 
on this basis. The elimination of artifi- 
cial cooling means and the establishment 
of a practical and commercially useful 


lamp were urged by the defendant in 


establishing the validity of the patent. 

The decision of the meeting rejected 
considerable of the proof cited by the 
plaintiff and held that the lamps of Arons 
and Lummer served exclusively for scien- 
tific researches and demonstrations, and 
required, in addition, water cooling. The 
lack of effectual priority on the part of 
other investigators appeared ‘to be well 
established, and under this state of facts 
the complaint was denied. The decision 
is signed by Rhenius, Birkenfeld, Mullen- 
dorf, Jaeger and Nebel: 
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The Cazadero Power Plant of the Portland (Ore.) 
Railway, Light and Power Company. 


Y THE installation of a 25,000- 
horse-power plant on the Clacka- 
mas river, @ mountain stream 

thirty-five miles from Portland, Ore., the 


house. Another small steam plant owned 
and operated by the company at Boring, 
supplying current for its electric railroad 
to Estacada, generates 2,500 horse-power. 


Power and Railway Company. It is a 
$30,000,000 concern, formed last year by 
Clark Brothers, of Philadelphia, Pa., and 
the Seligmans, of New York, and at the 


DAM AND FLUME AT CAZADERO OF THE PORTLAND RAILWAY, LIGHT AND POWER COMPANY, UNDER CONSTRUCTION. 


Portland Railway, Light and Power Com- 
pany has again doubled its capacity for 
furnishing electric current to Portland 
and vicinity. In less than two years the 
power generated by this company has been 
increased from 12,000 to approximately 
40,000 horse-power, which will become 
50,000 horse-power on the installation of 
two more units of 5,000 horse-power each, 
for which the new plant on the Clacka- 
mas is laid’out. Prior to 1905 the com- 
pany operated only station B, at Oregon 
City Falls, generating 12,000 horse- 
power. About a ‘year ago it completed a 
steam plant in’ North Portland, burning 
sawmill refuse and ` generating 11,000 
horse-power. The ‘Clackamas river de- 
velopment at Cazadero, just completed, is 
the largest and most economical of its 
three developments, giving immediately 
three additional units of 5,000 horse- 
power each. The capacity will shortly 
be increased to 25,000 horse-power by the 
installation of two more machines, for 
which places are provided in the power- 


Ownership of these combined power 
plants now rests in the corporation that 
is known as the Portland Railway, Light 
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F. Q. SYKES, GENERAL MANAGER, DEPARTMENT 
OF ELECTRICITY, PORTLAND RAILWAY, LIGHT 
AND POWER COMPANY. 

and Power Company, a holding company 

for the stocks of the Portland General 

Electric Company, the Portland Rail- 


way Company and the Oregon Water 


present time embraces all electrie power 
and street railway operations in Portland. 
H. W. Goode, president of the company, 
has announced that plans have been ac- 
cepted for construction of a union passen- 
ger station for the street-car and inter- 
urban lines. The building will cost 
$1,000,000, and will be one of the most 
modern street railway buildings in the 
United States. 

The watershed of the Clackamas river, 
with its tributaries, is about 900 square 
miles. Its waters during the summer and 
low-water months are kept up by the melt- 
ing snows in the mountains, where the 
sources of its main feeders are. 

At the headworks, 1.7 miles above 
the Cazadero plant, is a dam origi- 
nally designed to be a wedge-shaped 
structure, built of rough logs about two 
feet in diameter, laid across, and length- 
wise of, the stream in such a way as to 
form vertical pockets from ten to twenty 
feet square. These pockets were filled with 
broken rock and clay.. A section of the 
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dam was carried out by flood last year, 
before being completed. Later the dam 


-was strengthened by means of a rock-fill - 


and crib work. The length of the main 
body of the new crib is 120 feet, and its 
bottom width forty feet. It is sixty-five 
feet high, and rests on bedrock, to which 
it is securely anchored. The dimensions 
of the dam proper are 176 feet width of 
base; length, 230 feet on base, while the 
length over all is 400 feet. The water 
spillway between the bulkheads is 153 
feet wide and fifty-one feet high above 
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total length of the ditch to its outlet into 
the reservoir is 2,898 feet. 

The reservoir from which the water is 
taken directly to the water-wheels, and 
which is supplied at its upper end from 
the ditch, covers an area of fifty acres 
when filled to an average depth of twenty 
feet. At this level the lake will supply 
power sufficient to run the wheels to their 
capacity for about six hours after the 
gates at the dam have been closed. 

The forebay gates are set into a massive 
steel concrete wall built on the top edge 
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wall to the foundation is thirty-three feet 
and the length of the main wall is 290 
feet. At one extremity it joins the lake 
embankment, while at the other it enters 
the hillside rock. The foundation upon 
which the main wall rests extends up- 
stream twenty-seven feet beyond the gates, 
which slide vertically against the up- 
stream face of the wall. These gates are 
also arranged to be operated either by 
hand or by power, and when operated by 
power may be controlled from the power- 
house. 
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GENERATORS AND WATER-WHEELS IN CAZADERO POwER-HOUSE OF THE PORTLAND RAILWay, Lignt AND POWER COMPANY. 


low water. The dimensions of the bulk- 
heads confining the water to the spillway 
are sixty feet long and forty-three feet 
wide for the one on the east side, and 
fifty-seven feet long and thirty-five feet 
wide for the one on the west side. 

The flume is built upon a crushed-rock 
foundation. This flume follows the con- 
tour of the hillside along the river for a 
distance of 2,622 feet, where it empties 
into a ditch through a concrete outlet. 
The bottom width of this ditch is thirty- 
five feet, its depth twenty-two feet. The 


of the river bluff. The spillways are pro- 
vided with sectional gates, so that it is 
possible to keep the lake level at whatever 
height desired. This steel-concrete wall, 
eight feet thick at the top and twenty 
feet thick at the bottom, rests upon a 
foundation forty-seven feet wide, built 
upon sandstone bedrock. A steel-concrete 
core wall four feet thick at the bottom 
and two feet thick at the top extends from 
the main dam or wall for forty feet into 
the earth embankment of the lake. | 

The distance from the top of the main 


As at present but three units are in use, 
the two remaining gate openings have 
been closed with timber gates. To pre- 
vent carrying drift and other foreign mat- 
ter into the wheels, iron racks have been 
placed in front of the gates. 

When the water passes through the fore- 
bay gate openings, which are each nine 
feet in diameter, it enters long steel tubes 
eight feet in diameter, with inlet ends en- 
larged to nine feet, which rest upon a 
concrete web and cross-wall arrangement 
and are inclined at an angle of about 
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forty-five degrees along the hillside. One 
of these penstocks is provided for each 
gate, and at its lower end connects di- 
rectly with a pair of Platt Iron Works 
horizontal, double-turbine water-wheels 
located in the power-house. These wheels, 
each pair of which, under a total head of 
125 feet, develop 5,000 horse-power, will, 
as they are now installed, have a head of 
138 feet at low water. 

Attached to each water-wheel shaft is 
a 10,000-volt, three-phase Bullock genera- 
tor and a small dynamo used as an ex- 
citer. Besides the governor, each wheel is 
provided with a safety device for the pre- 
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stantial brick structure, where it is 
stepped up to 30,000 volts, and through 
60,000-volt solenoid-operated Stanley 
switches is transmitted thirty-five miles to 
Portland on two No. 00 copper wires. At 
a transformer house in Portland it is 
stepped down to 10,000 volts for commer- 
cial distribution. There is also a No. 1 
copper wire of 10,000 volts capacity leav- 
ing the power-house and following the 
electric railroad line to Portland. The 
various substations along the line are 
supplied from this wire. 

A twenty-ton electric traveling crane, 
which can be run the full length of the 
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Tue CAZADERO PoweERr-HOU8SE OF THE PORTLAND RAILWAY, LIGHT AND POWER COMPANY. 


vention of damage from excessive water 
thrust should the gate close too suddenly. 
The wheels and generators are set on a 
massive concrete foundation, eliminating 
vibration when running at full speed.. 

The power-house is a well-lighted, thor- 
oughly ventilated building, 180 feet long 
and fifty-four feet wide. Clusters of in- 
candescent lamps are placed between the 
windows at a height of twelve feet from 
the floor and others below them at a dis- 
tance of six feet from the floor. 

From the power-house the current 
passes through General Electric type H oil 
switches on three wires across the Clacka- 
mas river to the transformer house, a sub- 


building, facilitates any repair work that 


might be necessary, and a railway spur 


terminates inside the power-house, so that 
any loading or unloading of heavy ma- 
chinery can be done by means of this 
crane. 

F. G. Sykes, general manager of the 
light and power department of the Port- 
land Railway, Light and Power Company, 
has been in general charge of the entire 
work, and with the engineers in direct 
charge of the various features of con- 
struction, has assisted in carrying the 
Cazadero plant to completion. . 

T. W. Sullivan, hydraulic engineer of 
the Portland Railway, Light and Power 


483 


Company, has had charge of the construc- 
tion of the dam, reservoir and all hydrau- 
lic work connected with the new plant. 

The electrical construction and opera- 
tion of the plant is in charge of O. B. 
Coldwell, operating engineer of the com- 
pany, while the work of constructing the 
lines for the transmission of current to 
Portland is in the hands of H. S. Sladen, 
the transmission engineer. 

The formal opening of the Cazadero 
plant, which took place on February 26, 
was attended by about 200 business men 
of Portland, the current being turned on 
by Mayor Lane. At a banquet given by 
President Goode, at the Estacada Hotel, 
following the ceremony, there were toasts 
and responses by many well-known citi- 
zens. 
—_—___<-@—_____ 
Pennsylvania Railroad Ex- 
perimenting with Noiseless 

Elevated System. 

A leading feature in the plans of the 
Pennsylvania Railroad, which is about 
completing its elevation of tracks and 
passenger station in Wilmington, Del., is 
the special effort made to reduce to a mini- 
mum the annoyance to persons living or 
doing business near the tracks. In the 
new work there are twenty-four bridges, 
carrying the main tracks over street and 
railroad crossings. The floors of the 
bridges are of steel, and of the form 
known as solid trough construction. The 
steel work is covered with concrete, which 
is thoroughly waterproofed with five lay- 
ers of felt and asphalt compound. This, 
in turn, is covered with a laver of pro- 
tecting bricks laid in sand and groutcd. 
Upon the brick is tamped the stone bal- 
last carrying the wooden ties and the 
rails forming the roadbed. If this form 
of construction accomplishes what is ex- 
pected of it, it will be used at other places 


where similar improvements are being 


made. 
— ee 


The “Tellevent.” 


A company has been organized, known 
as the American Tellevent Company, at 
Detroit, Mich., to exploit the invention 
of J. F. Land, general manager of the 
Michigan State Telephone Company. 
This apparatus, it is stated, will supply 
subscribers at their homes with the latest 
happenings of the world, with special 
music, performances at theatres, concerts 


and churches. 

The company is capitalized at $300,000, 
and the temporary organization for incor- 
poration purposes is as follows: E. L. 
Ford, W. A. Jackson, George M. Black, 
A. A. Schantz, James H. Swart and 
James- F, Land, 
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The Use of Alcohol and Gaso- 

lene in Farm Engines. 

The United States Department of Agri- 
culture has published in Farmers’ Bulle- 
tin No. 277 a very complete report, en- 
titled “The Use of Alcohol and Gasolene 
in Farm Engines,’ by Charles Edward 
Lucke, assistant professor of mechanical 
engineering, Columbia University, New 
York, and S. M. Woodward, irrigation 
engineer, office of experiment stations, 
Washington, D. C. This report includes 
chapters on “Sources of Power,” “Com- 
parative Cost of Power from Different 
Sources,” “Comparative Cost of Energy 
in Different Fuels,’ “Thermal Eff- 
ciency,” “Adaptability of Various Types 
of Engines,” “First Use of Alcohol En- 
gines,” “Elementary Engine Mechanism,” 
“Explosive Mixtures—Limits of Propor- 
tion, Temperature of Ignition, Rate of 
Propagation, Pressure Due to Explosion,” 
“Liquid Fuels,” “Heat of Combustion,” 
“Air Necessary for Combustion,” “Va- 
porization of Fuel,” “Effect of Initial 
Compression” and “Practical Experience 
with Alcohol Engines in Germany.” 

The following abstracts are of general 
interest : 

The newest fuel for power purposes is 
alcohol. This is made from the yearly 
crops of plants. There is in existence no 
natural deposit of alcohol, but in a sense 
it may be said to be possible to produce 
inexhaustible supplies. 

It is only within recent time that en- 
gineers have known how to build engines 
that would produce power from alcohol; 
and still more recent is the further dis- 
covery by engineers that this power can 
be produced at a cost which may permit 
its general introduction. 

The cost of fuel per unit of power de- 
veloped depends first, on the market 
price of that fuel at the point where it 
is to be used, and next, but by no means 
least, on the ability of the machinery to 
transform the fuel energy into useful 
work. If all the different kinds of ma- 
chinery used for power generation could 
turn into useful work the same propor- 
tion of the energy in the fuel, coal would 
be almost universally used, because of the 
present low cost of energy in this form. 

Anthracite coal in the neighborhood of 
New York can be bought in small sizes 
in large quantitics for power purposes at 
about $2.50 per ton. ‘This coal will con- 
tain about 12,500 B. T. U. per pound. 
This is equivalent to about 10,000,000 
heat units per dollar. Large sizes, such 
as egg coal, containing about 14,000 B. T. 
U. per pound, can be bought in large 
quantities for about $6.25 per ton, which 
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is equivalent to 4,500,000 B. T. U. per 
dollar. Other grades of anthracite coal 
and the various grades and qualities of 
bituminous coal will lie between these 
two limits of cost. Illuminating gas in 
New York costs $1 per 1,000 cubic feet, 
which is equivalent to about 500,000 heat 
units per dollar. Natural gas in the Mid- 
dle States 18 sold for 10 cents per 1,000 
cubic feet and upward. This fuel at 
the minimum price will furnish about 
10,000,000 heat units for a dollar. Crude 
oil sells in the East at a minimum price 
of four cents per gallon, which is equiva- 
lent to about 4,000,000 heat units per 
dollar. Gasolene sells at a minimum 
price of ten cents per gallon, which is 
equivalent to about 1,200,000 heat units 
per dollar. Kerosene sells from ten to 
thirty cents per gallon, which is equiva- 
lent to 1,200,000 and 400,000 heat units 
per dollar, respectively. Grain alcohol, 
such as will be freed from tax under the 
recent legislation, will sell for an un- 
known price; but for the purpose of com- 
parison, assuming thirty cents per gallon 
as a minimum, it will give 270,000 heat 
units per dollar. Gasolene, kerosene, 
crude oils, and, in fact, all of the distil- 
lates have about the same amount of heat 
per pound; therefore, at the same price 
per gallon, ignoring the slight difference 
in density, they would deliver to the con- 
sumer about the same amount of heat per 
dollar, whereas the other liquid fuel, alco- 
hol, if sold at an equal price, would give 
the consumer only about three-fifths the 
amount of heat for the same money. 
From the figures above given it appears 
that the cost of heat energy contained in 
the above fuels, at the fair market prices 
given, varies widely, lying between 200,- 
000 heat units per dollar and 10,000,000 
heat units per dollar. It is possible to 
buy eight times as much energy for a 
given amount of money in the form of 
cheap coal as in the form of low-priced 
gasolene, or twenty-five times as much as 
in the form of high-priced gasolene or 
kerosene. This being true, it might seem 
to a casual observer as rather strange that 
gasolene should be used at all, and the 
fact that it is used in competition with 
fuel of one-eighth to-one-twenty-fifth its 
cost shows clearly that either the gasolene 
engine has some characteristics not pos- 
sessed by an engine or plant using coal, 
which makes it able to do things the other 
can not do, or that more of the heat it 
contains can be transformed into energy 
for useful work. Both of these things are 
true. 

Large steam plants in their daily work 
seldom use less than two pounds of poor 
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coal per hour for each useful horse-power 
(known as a brake horse-power), which 
is equivalent to about 25,000 B. T. U. 
per hour, and which corresponds to about 
ten per cent thermal efficiency. Small 
steam plants working intermittently, such 
as. hoisting engines, may use as high as 
seven pounds of coal per brake horse- 
power, which is equivalent to about 100,- 
000 heat units per brake horse-power, or 
2.0 per cent thermal efficiency. Some 
plants will do better than the above with 
proper conditions, and some may do worse, 
but in general it may be said that the 
performances of steam plants lie between 
the limits of 2.5 and ten per cent thermal 
efficiency. 

Plants consisting of gas-producers for 
transforming coal into gas for use in gas 
engines have in general a much higher 
thermal efficiency than steam plants doing 
the same work. They are, however, not 
built quite so small as steam plants, the 
smallest being about twenty-five horse- 
power, and in general they have not been 
built so large, the largest being only a 
few thousand horse-power. Their effi- 
ciency, however, does not vary so much 
as is the case with steam plants. It may 
be fair to say that under the same condi- 
tions as above outlined these plants will 
use one and one-quarter to two pounds of 
coal of fair or poor quality per brake 
horse-power hour, which gives a thermal 
efficiency ranging from eighteen to ten 
per cent. These plants can be made to 
do much better than this, and perhaps 
may do worse, although the variation is 
not nearly so great as for steam plants. 

Gas engines operating on natural gas 
or on illuminating gas from city mains 
will, on fluctuation of load with the reg- 
ular work, average about 12,000 heat units 
per brake horse-power hour, or twenty per 
cent thermal efficiency. Exploding en- 
gines operating on crude oil will average 
about 25,000 heat units per brake horse- 
power hour, which is equivalent to about 
ten per cent thermal efficiency. Explod- 
ing engines using gasolene should operate 
at a thermal efficiency of about nineteen 
per cent under similar operating condi- 
tions. 

The efficiency of an alcohol engine may 
be assumed at this time to be unknown, 
but as alcohol can be burned in engines 
designed for gasolene, it may be assumed 
that such an engine will have with alcohol 
fuel the same thermal efficiency as with 
gasolene, to wit, nineteen per cent for 
fair working conditions. . i 

From the above brief discussion of the 
efficiency of different methods of power 
generation, from different fuels it( appears 
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that quite a range is possible, though not 
so great a range as exists in the case of 
cost of fuel energy. Efficiency is seen to 
lie somewhere between two and one-half 
and twenty per cent for all the fuels under 
working conditions. It is known that 
actual thermal efficiency under bad con- 
ditions may be less than one per cent and 
under the best conditions as high as forty 
per cent, but these are rare and unusual 
cases. The range given is sufficient to 
indicate that a highly efficient method 
may make the fuel cost per unit of power 
less with quite expensive fuel than it 
would be with cheaper fuel used in a less 
efficient machine. It is also perfectly 
clear that without proper information on 
the efficiency of the machine or the eff- 
ciency of the plant it is impossible to tell 
what the cost of fuel per horse-power hour 
will be, even though the price of the fuel 
per ton or per gallon be known. From the 
figures given on the cost of fuel and a 
fair average for plant efficiency the cost 
of fuel per horse-power hour is computed 
as given in the following tables: 
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pean experiments and investigations 
which have been presented in the forego- 
ing pages, and upon the general knowl- 
edge of the author: 

(1) Any engine on the American mar- 
ket to-day, operating with gasolene or 
kerosene, can operate with alcohol fuel 
without any structural change whatever 
with proper manipulation. 

(2) Alcohol contains approximately 
0.6 of the heating value of gasolene, by 
weight, and in the department’s experi- 
ments a small engine required 1.8 times 
as much alcohol as gasolene per horse- 
power hour. This corresponds very close- 
ly with the relative heating value of the 
fuels, indicating practically the same 
thermal efficiency with the two when va- 
porization is complete. 

(3) In some cases carbureters designed 
for gasolene do not vaporize all the alco- 
hol supplied, and in such cases the excess 
of alcohol consumed is greater than indi- 
cated above. 

(4) The absolute excess of alcohol con- 
sumed over gasolene or kerosene will be 


COST OF ENERGY IN FUELS. 


ish Thermal Units umber of B. T. U. 
Kind of Fuel. Cost of Fuel. Britis BTU) U N Bought Ft id 
Small anthracite... . ick S per ton 12,500 per pound 10,000,000 
Large anthracite......... 14,000 4,500,000 
Illuminating gas......... F 00 per 1,000 cubic feet 650 per cubic foot 550,000 
Natural gas.............. .10 per 1,000 1,000 per 10,000,000 
Crude oil................ .04 per gallon 20,000 per pound 8,650,000 
Kerosene................ 10 cy 20,000 re 1,200,000 
tase et ee .80 n 20,000 “ 400,000 
Gasolene................ 10 a 20,000 is 1,200,000 
E TE EEE .30 : 20,000 ne 400,000 
Grain alcohol: TE T .30 ; 12,000 ; 270,000 
ee ae .40 ms 12,000 3 200,000 
FUEL COST OF POWER 
British Cost of 
Fuel Required TOTARI Thermal Fuel per 
Fuel and Type of Plant. | per Horse-Power | Required per Efficiency Cost of Fuel. Horse- 
per Hour. Horse-Power Per Cen Power 
Hour. per Hour 
Anthracite coal : 
Large steam plant 2 pounds 25,000 10 $2.50 per ton $0.25 
n S 2 “ 25,000 10 6.25 “ 0.87 
Small steam plant 7 igs 100,000 215 2.50 “ 1.00 
64 66 64 7 66 100,000 215 6.25 “ce 2.20 
Producer gas plant..| 1} 14,000 18 2.50 “ 0.14 
s es “et 1d is 14,000 18 6.25 “ 0.31 
66 (ES tt ts 2 tc 25,000 10 2.50 tt 0.25 
ee ee E a 9 (Z 25,000 10 6. 25 1i 0.57 
Illuminating gas......| 24 cubic feet 12,000 20 1.00 per 1,000 cu.ft.| 2.20 
Crude oil............. 1.4 pints 25,000 10 0.04 per gallon 0.68 
Gasolene............. 1.1 ‘ 18,400 19 0.15 1.70 
ee leah E taal f 1.1 “ 18,400 19 0.30 = 8.40 
Alcohol..:.... Keane! aimera WN xeereieeds a19 0.30 j 5.00 
l acer meu) marwa h, wersai a19 0.40 . 6.70 


a Efficiency of alcohol is assumed to be the same as that of gasolene for identical conditions of use. 


The following conclusions regarding 


the use of alcohol as fuel for engines as- 


compared with gasolene are based on the 
: preliminary results of the department’s 
experiments, upon results of the Euro- 


reduced by such changes as will increase 
the thermal efficiency of the engine. - 
(5) The thermal efficiency of these en- 
gines can be improved when they are to 
be operated by alcohol, first by altering 
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the construction of the carbureter to ac- 
complish complete vaporization, and sec- 
ond, by increasing the compression very 
materially. 

(6) An engine designed for gasolene 
or kerosene can, without any material al- 
terations to adapt it to alcohol, give slight- 
ly more power (about ten per cent) than 
when operated with gasolene or kerosene, 
but this increase is at the expense of 
greater consumption of fuel. By altera- 
tions designed to adapt the engine to new 
fuel this excess of power may be increased 
to about twenty per cent. 

(7) Because of the increased output 
without corresponding increase in size, 
alcohol engines should sell for less per 
horse-power than gasolene or kerosene en- 
gines of the same class. 

(8) The different designs of paser: 
or kerosene engines are not equally well 
adapted to the burning of alcohol, though 
all may burn it with a fair degree of suc- 
cess. 

(9) Storage of alcohol and its use in 
engines is much less dangerous than that 
of gasolene, as well as being decidedly 
more pleasant. 

(10) The exhaust from an alcohol en- 
gine is less likely to be offensive than the 
exhaust from a gasolene or kerosene en- 
gine, although there will be some odor, 
due to lubricating oil and imperfect com- 
bustion, if the engine is not skilfully op- 
erated. 

(11) It requires no more skill to oper- 
ate an alcohol engine than one intended 
for gasolene or kerosene. 

(12) There is no reason to suppose that 
the cost of repairs and lubrication will be 
any greater for an alcohol engine than 
for one built for gasolene or kerosene. 

(13) There seems to be no tendency for 
the interior of an alcohol engine to be- 
come sooty, as is the case with gasolene 
and kerosene. 

(14) With proper manipulation, there 
seems to be no undue corrosion of the 
interior due to the use of alcohol. 

(15) The fact that the exhaust from 
the alcohol engine is not as hot as that 
from gasolene and kerosene engines seems 
to indicate that there will be less danger 
from fire, less offense in a room traversed 
by the exhaust pipe, and less possibility 
of burning the lubricating oil. This lat- 
ter point ig also borne out by the fact 
that the exhaust shows less smokiness. 

(16) In localities where there is a- sup- 
ply of cheap raw material for the manu- 
facture of denatured alcohol, and which 
are at the same time remote from the 
source of supply of gasolene, alcohol may 
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immediately compete with gasolene as a 
fuel for engines. 

(17) If, as time goes on, kerosene and 
its distillates become scarcer and dearer 
by reason of exhaustion of natural de- 
‘posits, the alcohol engine will become a 
stronger and stronger competitor, with a 
possibility that in time it may entirely 
supplant the kerosene and gasolene en- 
gines. 

(18) By reason of its greater safety 
and its adaptability to the work, alcohol 
should immediately supplant gasolene for 
use in boats. 

19) By reason of cleanliness in han- 
dling the fuel, increased safety in fuel 
storage, and less offensiveness in the ex- 
haust, alcohol engines will, in part, dis- 
place gasolene engines for automobile 
work, but only when cost of fuel for oper- 
ation is a subordinate consideration. In 
this field it is impossible to conveniently 
increase the compression because of start- 
ing difficulties, so that the efficiency can 
not be improved as conveniently as ım 
other types of engines. 

(20) In most localities it is unlikely 
that alcohol power will be cheaper or as 
cheap as gasolene power for some time to 
come. 

— e0 
The Independent Telephone 

Association of Texas and 

5i Louisiana. 

On February 21 and 22 the third an- 
nual convention of the Independent Telc- 
phone Association of Texas and Louisiana 
was held at Fort Worth, Texas. Mayor 
Harris welcomed the delegates, the re- 
sponse being delivered by Sidney Samuels, 
of Fort Worth. 

The following officers were elected: J. 
B. Earle, Waco, president; E. M. Cham- 
berlain, Greenville, first vice-president ; 


C. W. Roberts, Abilene, second vice-presi- 


dents C. W. Emmer, Beaumont, third 
vice-president; C. A. Shock, Sherman, 
secretary-treasurer. Executive commit- 
tee: J. B. Earle, E. W. Johnson, Corsi- 
cana; J. C. Casler, Fort Worth; H. L. 
Moseley, Weatherford, and T. A. Gould, 


Ennis. 
— [0 


Industrial Education at the 


Altoona (Pa.) High School. 


Through the initiative of the Penn- 
sylvania Railroad Company a new de- 
velopment in industrial education is be- 
ing tried out in the Altoona High School, 
Altoona, Pa. The industrial department 
of the school has received as a gift from 
the Pennsylvania equipment that places it 
on a par with the foremost technical 
schools. A four-year course is planned, 
which will afford a fine opportunity for 
technical training in the high school. The 
railroad expects to secure from the school 
candidates for its shops, who will enter 
them on a footing between that of the 
recular and special apprentices. 
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Office Lighting. 


At a meeting of the New York section 
of the Illuminating Engineering Society, 
held March 8, the following papers were 
presented, all dealing with office light- 
ing: 

“The Lighting of the Offices of the 
Consolidated Gas Company, New York,” 
by William J. Clark. This describes two 
rooms lighted by Welsbach mantles. 

“Lighting of an Office Building,” by 
Charles M. Cohn, describing the use of 
Welsbach mantles by the Consolidated Gas 
Company, of Baltimore, in its main offices. 

“The Lighting of Office Spaces,” by S. 
B. Burroughs, which describes a number 
of installations in Brooklyn, N. Y., 
lighted electrically. 

“Comparison of Methods of Office Il- 
lumination,” by Edward A. Norman, of 
which the following is an abstract: 

The object of this paper is threefold: 

First—To show results obtained by 
three different methods of office illumina- 
tion. 

Second—To compare the relative effi- 
ciencies of the different methods. 

Third—To present results secured by 
arc lamps of the concentric diffuser type 
in a draffing room. | 

The two places selected for these tests 
were the Harlem District office of the 
New York Edison Company, illuminated 
by means of cove lighting and Holophane 
clusters, and the drafting room at the 
general office of the same company, at 
55 Duane street, lighted by diffuser arcs. 

The Harlem office is eighty-eight feet 
long, twenty-three feet wide and from 
twenty-three to twenty-eight feet high. 


A cove of special type is placed four feet 


nine inches below the level of the ceiling, 
on the side walls, and contains 280 six- 
teen-candle-power clear lamps, 140 on 
each side. The lamps are placed with axis 
horizontal. 

Six Holophane clusters of a special 
type, two of which were equipped with 
100-watt Gem lamps and four with stand- 
ard sixteen-candle-power lamps, were in- 
stalled, not so much with the idea of in- 
creasing the illumination as to give di- 
rection to the light. 

The comparative tests were confined to 
the rear of the office on the mezzanine 
floor, and in a horizontal plane thirty 
inches ahove the floor. 

In order to make a comparison of the 
cove lighting with one of the most efficient 


Forms of incandescent lighting known, 


two rows of incandescent lamps, forty-two 
in each row, were strung temporarily 
along the ceiling, tip downward, equipped 
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with Holophane concentrating reflectors, 
number 26-31. 

From the foregoing figures the follow- 
ing deductions may be derived for the 
rear portion of the office: 


Area. 1,221 Sqare feet. 


\ olume, 28, Cubic Feet. Cove. Ceiling. Clusters. 
Watts per square foot. . .7.47 3.41 1.96. 
Watts per cubic foot. ...0.821 0.147 0.0842 
Candle-power per square 
100s eer E E 2.41 1.1 0.71 
Candle - power per cubic 
tice ss apeasceteeenG: 0.0478 0.0804 


Average foot-candles per 
Watt eerie eaea 0.00042 0.00181 0.00091 
Average lux per watt...0.0045 0.0141 0.0098 


On the basis of these figures, there- 
fore, figuring the ceiling lighting as 100 
per cent, the cove lighting would have an 
efficiency of about thirty-two per cent and 
the cluster lighting an efficiency of about 
sixty-nine per cent. 

The following results are quoted from 
the report of the test: 

It is obvious that in this installation 
about sixty-eight per cent is sacrificed for 


. certain effects. 


While diffused lighting by the cove 
method is very attractive and while un- 
doubtedly it possesses the virtue of not of- 
fending the eye by a high intrinsic bril- 
liancy at any one point, it is nevertheless 
trying to a certain extent, due, possibly, to 
the fact that no matter where the eye rests 
the same uniform illumination prevails. 
For instance, when one looks up from a 
book or paper it is impossible to rest the 
eye by gazing at any dark portion of the 
room, due, possibly, to the inability of the 
eye to focus properly, as distances are very 
deceptive. It was noticed that the walls © 
were relatively brilliant under the dif- 
fused lighting as compared to the effect 
produced by the ceiling lighting, due to 
the fact that the office is narrow. As, 
however, this class of.lighting is only 
applicable to small or- narrow rooms, this 
might be said to hold good in most instal- 
lations of the same character. The ab- 
sence of shadows is also very noticeable. 
The chief objection to direct lighting, al- 
though well diffused, is due to the fact 
that the glare of the lamp is offensive to 
the eye. Much higher illumination is 
also necessary, a8 the iris of the eye con- 
tracts under the glare of the direct light, 
consequently the general illumination 
must be increased. 

There are advantages and disadvantages 
in both systems. Several remedies suggest 
themselves: 

I. To use what might be called direct 
indirect lighting; that is, to place the 
lamps in the ceiling in bays behind 
ground glass, so that the light; is well 
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diffused, although the source'is not con- 
cealed. 

_ II. To use deep reflectors where the 
light itself is not visible. 
ceiling is high and the lamps are out of 
the line of vision it is possible to use a 
more shallow reflector. 

III. In my opinion, for incandescent 
lighting, a combination of the direct and 
indirect methods forms an ideal condi- 
tion. There one has the advantages of 
both, while the combination of the two 
forms would to a great extent remove the 
objections that hold when each is used 
singly. Possibly the use of lower candle- 
power lamps in the cove, leaving the 
major part of the illumination to more 
direct methods, would produce not only 
a pleasing effect, but would tend to in- 
crease the efficiency of the installation. 
The diffused lighting would have a soften- 
ing influence upon the glare of the direct 
lighting. During the day illuminants of 
high intrinsic brilliancy are not objection- 
able to the eye. To a certain extent this 


same result may be obtained by means of 
diffused lighting. 

The drafting room at the Duane street 
office is twenty-four feet five inches wide, 
varying from fifty-two feet four inches 
to seventy-one feet long, thirteen feet six 
inches high. The room is illuminated by 
five and three-quarters amperes General 
Electric multiple-enclosed arc: lamps, 
fitted with concentric diffusers with in- 
verted cone alabaster globes, and placed 
eleven feet above the floor. 

The intensity of illumination was meas- 
ured on a horizontal plane forty-five and 


one-half inches above the floor. The fol- 
lowing are the average results: 

1,519 Square Feet. 

9,508 Cubic Feet. 

Watts per square foot................ , 8.01 
Watts per cubic foot................... 0.598 
Average foot-candles per watt........... 0.00111 
Average lux per watt ...............06. 0.0119 


The diffusion is very good, and not- 
withstanding the fairly low ceiling and 
the high illumination, the light is not at 
all objectionable. A personal canvass 
among the men working under these lights 
confirms this opinion. 


——_-@e—____—_- 

Meeting of the Armour Insti- 
tute Branch of the Ameri- 
can Institute of Electrical 
Engineers. — 

The meeting of the Armour Institute 
Branch of the American Institute of Elec- 
trical Engineers on March 8, at which 
Charles Jones, chief engineer of the Au- 


rora, Elgin & Chicago Railway, was the 
speaker, proved to be one of exceptional 
interest. Mr. Jones held the attention of 
the audience for two hours on the sub- 
ject, “Some Experiences in Electric Rail- 
way Building,” in which he gave detailed 
advice as to the qualifications of the suc- 
cessful engineer. 


Where the 


ELECTRICAL REVIEW 


A New Signal System on the 
Pennsylvania Railroad. 


A new system of signals is being tried 


on the Pennsylvania railroad, and the re- 


sults of its operation are of special in- 
terest owing to the fact that this new 
type will be used in the new Washington 
terminal. The system was devised by a 
committee appointed by the railroad to 
investigate existing methods of signal 
operation and to recommend a system 
which could be adopted over all of their 
lines. 

The principles which govern the new 
arrangement are as follows: . 

(1) Two arms and two lights will be 
displayed on every high signal. A small 
arm with a lower power light will, at 


Stop, WaIT TIME AND PROCEED SIGNALS ON 
Post, PENNBYLVANIA RAILROAD. 


times, be placed further down on the post 
or on a separate low post, but it will be 
so far away from the two main signals 
and of so much smaller size and less 
powerful light, that it will in no way 
interfere with the two-arm and light 
principle. 

(2) Day indications are given by 
three positions of the arm in the upper 
right-hand quadrant, and at night each 
position is indicated by a different colored 
light. 

(3) Class A—“Stop and stay” sig- 
nals which authorize or restrict train 
movements, and at which a train, if it 
is stopped, must stay until the signal is 
changed allowing it to proceed. This 
class includes interlocking, train order, 
controlled manual, manual controlled 
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and telegraph block signals. They may be 
distinguished by the fact that the lights 
are vertically over one another and the 
arms appear the same length. 

Class B—“Stop, wait time and proceed” 
signals which authorize or restrict train 
movements and past which a train, if it 
is stopped, may proceed after waiting 
time, even though the signal has not 
changed and still indicates stop. 

This class includes ‘automatic signals 
(and incidentally distant signals when 
the latter are used as independent indica- 
tions). They may be distinguished by the 
fact that the lower arm and light are not 
distinctly under the upper arm and light, 
but located toward the left, so that the 
lower arm appears about two feet shorter 
than the upper one and the lower light 
shows on the left-hand side of the post, 
while the upper one shows on the right- 
hand side. This staggered relation of the 
two signals is very noticeable both in day- 
time and at night. 

Class C—Signals which give informa- 
tion only and do not authorize or restrict 
train movements: switch indicators, both 
home and distant ; flag station, water tank 
and stop and slow signals, indicated by 
horizontal lights and sptcial designs for 
day indicators. These signals are all low 
and do not interfere with the two-signal 
principle used on the high poles. 

(4) Signals designate the speed of the 
trains rather than the routes, at points 
where interlocking systems are used. 

The top arm governs the high’ speed 
track, provided no crossover movement is 
included in the route. It indicates pro- 
ceed at highest speed permissible, modi- 
fied, of course, by curves or any arbitrary 
order placed upon the speed. 

The second arm governs medium speed 
movements, and refers to a divergence 
from the high-speed routes, such as an 
easy crossover upon which a speed of farty 
or fifty miles an hour is proper. 

The third arm governs low speed move- 
ments; over short crossovers, against 
traffic, into sidings, ete. This arm is 
shorter than the other two, has a short 
range light and is placed much lower 
down the post than the two main signals. 

The two interlocking plants of this in- 
stallation are mechanical, but all signals 
are electropneumatic. Compressed air at 
ninety pounds per square inch and elec- 
tricity at 500 volts are furnished from a 
centrally located plant. The air is trans- 
mitted through a two and one-half-inch 
main and the electricity, by a No. 6 
B. & S. gauge copper wire. Electricity for 


operating the track circuits and signals 


is taken from storage batteries located at 
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various signals. The batteries are charged 
in series from the 500-volt supply, eight 
hours at a time, four nights a week. The 
batteries are type 5-E “Chloride” accumu- 
lators, each signal pole being supplied 
with two cells. One cell is used to operate 
the sixteen-ohm signal cylinder magnets 
and also to feed the track circuit in the 
rear through a one-ohm resistance in con- 
nection with the rails. The other cell is 
in circuit ready for charging. The sys- 
tem of circuits is known as the “polarized 
wireless,” the only wires used being those 
for the charging line, approach indicators, 
locks for interlockings and indication 
locks of the signals. 
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through two No. 6 B. & S. wires when 
switches are open. All boot-leg wires are 
No. 6 B. & S. plugged through web of 
rail with channel pins and running direct 
to battery, relay or pole changer without 
splices. 

The installation has been in service 
about two months and its operation has 
been highly satisfactory. During the 
rush hours in the morning there are ten 
trains east in two hours and eight minutes, 
or a train every thirteen minutes, while 
two freights are working their way west 
with work to do on the eastbound track 
at various stations. In the evening, 
when the commuter travel is westbound, 


Stop, WAIT TIME AND PROCEED SIGNALS ON BRIDGE Posts, 


The high signals are iron, inside con- 
nected, and provided at their bases with a 
suitable box for holding the storage bat- 
teries, cut-out switches, etc. 

The signal cylinders are tandem and 
the arms are pulled “clear” by a three- 
sixteenths-inch rod instead of being 
pushed “clear” by a three-quarters-inch 
pipe or a one-inch rod. This new con- 
struction saves considerable power. The 
relays are five-ohm universal, neutral 
polar and the pole changers are pneumatic. 
If has developed that an ordinary me- 
chanical pole changer would probably be 
as well suited to the work. 

All switches are equipped with rotary 
circuit controllers which shunt the track 
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there are nine trains in less than two 
hours, or a train every thirteen minutes, 
with generally one freight west and two 
east with work to do. Under these condi- 
tions the operation of signals is very fre- 
quent and the requirements for their 
proper operation to prevent delay and in- 
sure safety are very exacting. There are 
forty signals in service, equal to eighty 
home and distant. During December 
there were three failures in operation— 
one due to broken wire, one due to weak 
battery and one cause unknown. The 
percentage of failures on the home and 
distant basis is, therefore, .038 per cent. 

It is probable that if the system goes 
into general use the colors of lights will be 


Vol. 50—No. 12 


changed as recommended by the commit- 
tee. 

The indication “clear” will be given 
by green instead of white, and the indi- 
cation “caution” will be given by yellow 
instead of green. This change will do 
away with the use of a white light and is 
an important improvement, for the break- 
age of a red or green lens can now be 
made to give the indication “clear,” while 
if the new arrangement of colors is 
adopted a broken lens gives a white light, 
which does not signify anything except 
that the signal is improperly displayed. 

— 0 


A Committee to Prepare 
Standard Specifications for 
Incandescent Lamps. 


The Association of United States Gov- 
ernment Electrical Engineers and a num- 
ber of representatives of the leading in- 
candescent lamp manufacturers of the 
United States held an unofficial meeting 
on February 25, 26 and 27, at Washing- 
ton, D. C. A set of standard specifica- 
tions covering incandescent lamps used by 
the United States government was dis- 
cussed, the specifications as prepared be- 
ing practically adopted, with the excep- 
tion of a few minor points. These will- 
be given further consideration by a com- , 
mittee, the make-up of which is about as 
follows: Dr. E. P. Hyde, Bureau of 
Standards; B. F. Fisher, electrical en- 
gineer, quartermaster’s office; J. E. Wood- 
well, electrical engineer, treasury depart- 
ment; W. Y. Avery, bureau of equipment, 
navy department; P. L. Dougherty, elec- 
trical engineer, treasury department; W. 
C. Allen, electrical engineer, District of 
Columbia; S. E. Doane, National Elec- 
tric Lamp Association; Jonathan Camp, 
Franklin Electric Manufacturing Com- 
pany; F. W. Willcox, General Electric 
Company; Walter Cary, Sawyer-Man 
Electric Company; Edward Campbell, 
Germania Electric Lamp Company; R. 
W. Morgan, Anchor Lamp Company, and 
Preston S. Millar, Electrical Testing 
Laboratories, New York city. 
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Copper, including under this term the 
ore which is brought in for smelting and 
the pig copper which is brought in for 
refining, amounted in the seven months 
which ended with January, 1907, to 
$23,500,000, against $17,750,000 in the 
corresponding months of last year. 
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Electric Locomotives for Heavy Service. 


Some Interesting Features of Recent American-Built Machines. 


HE accompanying illustrations will 
give some idea of the new electric 
locomotive recently built by the 

General Electric Company and the Ameri- 
can Locomotive Company for heavy 
switching and freight service. 

Fig. 1 shows the locomotive built for 
the Kansas City & Westport Belt Railway. 

The locomotive is rated as a 404-E-100- 
four-GE-55-H, according to the system of 
nomenclature recently adopted by the man- 
ufacturers for rating electric locomotives. 
This system of rating is a development of 
the Whyte system widely adopted for rat- 
ing of steam locomotives, and expresses in 
concise form that the locomotive is a 
swivel truck type of electric locomotive, 
weighing 80,000 pounds and equipped 
with four-GE-55-H motors. 

The GE-55-H is a slow speed motor de- 
veloped particularly for the heavy require- 
ments of locomotive service. At the slip- 
ping point of the wheels of the locomotive 
the motors will develop a total tractive 
effort of 25,000 pounds, and at their one- 
hour rating will develop a tractive effort 
of 16,800 pounds, or will be capable of 
hauling a 275-ton trailing load on a two 
per cent grade at a speed of approximately 
eight miles per hour. With the same load 
upon a straight and level track it will 
attain a maximum speed of approximately 
twelve miles per hour. ` 

The motors are carried upon a truck 
of the well-known equalized type with 
equalizers, spiral truck springs and 
double-elliptic bolster springs, but the con- 
struction of the truck throughout is par- 
ticularly heavy and has been designed 
with a view to the heavy service which 
will be required of it in locomotive switch- 
ing work. The wheels of the truck are 
thirty-six inches in diameter with fused 
steel tires, the wheel base being six feet 
six inches and journals five and one-half 
inches by ten inches. 

The platform is built up of a framing 
consisting of four ten-inch channels run- 
ning the length of the locomotive and 
riveted to end frames and bolster. The 
end frames are iron castings with lugs 
for riveting to the centre and side sills 
and to the draw-bar castings. Over the 
centre pins these sills are trussed together 
with heavy braces stiffened by castings 
and forming a built-up body bolster. The 
floor consists of solid sheets of three- 
eighths-inch plate riveted to the longi- 


tudinal sills and serving as a stiffening 
member for the frame. 
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ried from the end frames by heavy braces 
extending from the inside and outside of 


Fra. 1.—EvLectric Locomotive BUILT FOR THE Kansas City & WEsTPORT Bert RAILWAY. 


At each end of the locomotive there is 
a broad switchman’s step about twelve 


the end frame casting and riveted to- 
gether in such a manner as to form a step 


Fig. 2.—View IN CAB or Kansas City & WeEsteort BELT RaiLway ELECTRIC LOCOMOTIVE. 


inches in width and extending the whole 
width of the locomotive. This step is car- 


sufficiently rigid to carry any weight 
which may be ordinarily imposed upon it. 
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This switchman’s step is a great improve- 
ment over the pilot very often used upon 
small locomotives of this type, in that it 
offers a greater security and convenience 
for the switchman or brakeman in un- 
coupling cars, and leaves the locomotive 
truck more accessible for inspection and 
repairs. The uncoupling rod serves as a 
convenient hand-rail for the switchman 
upon this step. l 

The locomotive is equipped with 
Master Car Builders’ vertical plane 
couplers with yoke, springs and follower 
plates carried in a draw-bar casting 
riveted to the end frames. 

The cab is the well-known “A” type 
with main operating cab and sloping end 
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The master controller for the electric 
control is located at the engineer’s left 


hand, while contactors, and rheostats are ` 


placed in the end cabs. Air for opera- 
tion of brakes, whistle and sanders is fur- 
nished by a CP-23 compresser situated 
in the middle of the cab. The locomo- 
tive is equipped with combined straight 
and automatic air; the straight air being 
used for operation of the locomotive alone, 
and the automatic air being used when 
the locomotive is operated in connection 
with a train equipped for automatic air. 
The sand box is located in the end cabs, 
the cover for the sand box being shown 
in Fig. 2. Sand is discharged by pneu- 
matic sanders through nozzles carried on 
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cans and a complete set of signal flags, 
red, white and green. 

Fig. 3 shows one of two locomotives 
recently built by the same companies for 
the Illinois Traction Syndicate. This 
locomotive is also a swivel truck switching 
type weighing forty tons on drivers, and 
equipped with four-GE-55-H motors. 

The cab is the well-known switching 
locomotive cab of the general type de- 
veloped some years ago by the General 
Electric Company, having a main operat- 
ing cab, and sloping end cabs; the operat- 
ing cab having a floor space of eight feet 
by nine feet six inches, stands in the 
centre of the locomotive and contains an 
air-compressor, together with engineer’s 


Fic. 8.—ONE oF THE Two ELECTRIC LOCOMOTIVES BUILT FOR THE ILLINOIS TRACION SYNDICATE. 


cabs, an arrangement of which the ad- 
vantages are generally appreciated. In 
addition it will be noted from the illus- 
trations that there are ample windows on 
every side of the operating cab. Four 
windows are placed in the front and rear 
ends of the cab, and particularly wide 
double windows on the sides, giving the 
engineer a practically unobstructed view 
in every direction from his operating posi- 
tion. 

The operating equipment of the locomo- 
tive consists of electric control, brakes, 
and sanders, the operating levers for 
which are placed conveniently near the 
enginecr’s seat at the operating windows. 


trucks in front of the driving wheels. 
These nozzles are also apparent in the il- 
lustrations. 

The locomotive is complete in all minor 
details necessary for operation. All wir- 
ing is in conduit. Lamps for illumina- 
tion of the cab, together with portable 
lamp and handle on extension cord, are 
furnished in convenient locations. Small 
two candle-power gauge lamps are fur- 


~- nished in front of the air-gauges, with 


shields for protecting the engineer’s eyes. 
Signal and marker brackets are placed in 
the end frames. A tool chest is furnished 
with necessary wrenches, hammers, cold 
chisels, automatic tools, crowbar, oil 


seat at the operating windows, control 


mechanism, master controllers, brake 
valves and sander apparatus. 

The end cabs are of the most recent 
type, covering a floor space of nine feet 
six inches by five feet six inches each and 
leaving a twenty-four-inch side platform 
on either side running from the operat- 
ing cab to the end of the locomotive. 
The doors from the operating cab open at 
diagonally opposite corners on this side 
platform, thereby giving easy access from 
the locomotive cab to the end of the lo- 
comotive for coupling purposes; while on 
the operating side it gives the engineer an 
unobstructed view of the track in front 
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of him, or of the train which he may be 
handling, to the rear, and of the brake- 
man or switchman at the couplers. 

The cab framing is built of two-inch 
by two-inch and three-inch by three- 
inch angles, with sides and roof of No. 
8, or one-eighth inch sheet steel. The end 
cabs are bolted to the floor and main 
cabs through gaskets, or shielding angles, 
to protect against rain wash. 

The platform is built up of a framing 
consisting of four to ten-inch channels 


running the length of the locomotive and — 


riveted to the end frames and bolster. 
The end frames are iron castings with 
push pole sockets cast near the outer ends, 
and with lugs for riveting to centre and 
side sills and the draw-bar castings. Over 
the centre pins the sills are trussed to- 
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easy access to the side platforms of the 
locomotive at each end. 

The truck is of the Master Car Builders’ 
equalized type with plate bolster. The 
wheel base is six feet six inches, the wheels 
thirty-six inches diameter with fused steel 
tires and the journals are five and one-half 
inches by ten inches, the construction be- 
ing particularly heavy in order to meet 
the demands of locomotive service. The 
weight of the truck is carried upon equal- 
izers, each of which is made of two five 
and one-half-inch by one and one-half- 
inch bars held apart by suitable distance 
pieces and carrying the truck frame on 
spiral springs. The top frame is 
a two-inch by three and one-half-inch 
rolled bar, and end frames of the 
same section are bolted to it. The 
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Fie. 4.—Cas END OF THE ILLINO TRACTION SYNDICATE ELECTRIC LocomorTiIvE. 


gether with heavy braces stiffened by cast- 
ings. The floor consists of solid sheets of 
three-eighths-inch plate riveted to the 
longitudinal sills. The Master Car Build- 
ers’ vertical plane coupler is carried in a 
draw-bar casting bolted to the end frame 
and centre sills. 

On each end of the platform is carried 
a heavy pilot built of one-inch round 
bars riveted to a one-half-inch bottom 
plate below and the four by four angle 
above. This angle in turn is bolted to 
the end frame of the locomotive with 
space blocks which permit adjustment 
in height of the pilot and the whole is 
braced with two centre braces and two 
side braces extending from the pilot bot- 
tom plate to the centre and side sills of 


the platform. The pilot steps on the 


pilot and stirrups on the end frames give 


truck transoms are built up of thir- 
teen-inch channels riveted to one-half- 
inch by eighteen-inch gusset plates bolted 
to the truck frame. The plate bolster car- 
rying the centre pin and side bearings is 
built up on nine-inch channels and plates 
riveted together. The whole truck con- 
struction, as remarked above, is peculiarly 
heavy and is designed particularly for the 
type of service to which it will be sub- 
jected. 

The motor equipment consists of four 
GE-55-H motors, a type designed es- 
pecially for the slow speeds and heavy 
tractive effort required in locomotive serv- 
ive. At the rated load of the motors the 
locomotive will give a tractive effort at the 
rail head of 16,800 pounds, and at the 
slipping point of the wheels will develop 
20,000 pounds tractive effort with a load 
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on the motors slightly in excess of their 
rated load. 

Fig. 4 is a view of the interior of the 
locomotive cab showing the apparatus at 
one of the engineer’s operating positions, 
and a view of the interior of the end cab. 
In front of the engineer’s seat stands a 
master controller operating the contactors 
used for type M _ single-unit control. 
Brake apparatus for both straight and 
automatic air, and pneumatic sanding 
valves are also within easy reach. In 
the end cab are contained the contactors 
and rheostats of the control system. The 
air reservoir and pneumatic sanders ar- 
ranged for sifting sand through nozzles 
are carried upon the trucks directly in 
front of the forward wheels of the locomo- 
tive. In the centre of the main operating 
cab stands a CP-23 air-compressor oper- 
ated from the 500-volt circuit, having a 
piston displacement of fifty cubic feet per 
minute. 

Some of the particular dimensions of 
the locomotive are: length over all, 31 
feet 1 inch; height over cab, 11 feet 9 
inches; width over all, 9 feet 6 inches; 
rigid wheel base, 6 feet 6 inches; weight 
of electrical equipment, 27,500 pounds; 
weight without electrical equipment, 52,- 
500 pounds. 

— 0 
The Michigan Independent 
Telephone Association. 

The tenth annual convention of the 
Michigan Independent Telephone Associa- 
tion was held at Coldwater, Mich., on 
March 8 and 9. Incomplete reports of 
the companies of the state indicate 100,- 
000 independent telephones in service in 
Michigan. 

Among the speakers were J. B. Hoge, 
Cleveland, Ohio, president of the Inter- 
national Independent Telephone Associa- 
tion, and Frank L. Beam, Mount Vernon, 
Ohio, president of the Ohio Independent 
Telephone Association. 

The following officers were elected: 
president, E. B. Fisher, Grand Rapids; 
secretary, W. S. Vivian, Grand Rapids; 
treasurer, A. C. Himebough, Burr Oak. 

Five delegates at large to the interna- 
tional telephone convention, which will be 
held in June, were elected as follows: 
J. B. Ware, Grand Rapids; W. B. Wood- 
bury, Detroit; A. C. Himebough, Burr 
Oak; W. J. Melchers, Alma; C. E. Tarte, 
Grand Rapids. 

A legislative committee was appointed, 
consisting of W. B. Woodbury, R. B. Mc- 
Pherson, R. D. Graham, Thomas Brom- 
ley and W. J. Melchers. 
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A FEW COMMENTS ABOUT ELECTRIC 
LOCOMOTIVES AND SOME 
OTHER THINGS.’ 


BY FRANK J. SPRAGUE. 


A recent grave disaster has been made 
the pretext for various comments and 
strictures, a few pertinent, the majority 
senseless and many knowingly untrue, 
concerning electric traction in general and 
more specifically the system and locomo- 
tives adopted on a great trunk line divi- 
sion. 

What are the facts? 

Under date of May 5, 1903, the New 
York Central Electric Traction Commis- 
sion, of which Vice-President W. J. Wil- 
gus was chairman, and of which I had the 
honor to be a member, issued preliminary 
specifications for electric locomotives to 
ten domestic and foreign manufacturers. 

These specifications were accompanied 
by such facts, run sheets and other data 
as would permit bidders to intelligently 
formulate their own conclusions. While 
specific as to certain requirements, ample 
latitude for the exercise of individual 
judgment was given all manufacturers, as 
is indicated by the following brief ex- 
tracts: 

“While certain essentials will necessa- 
rily govern the final selection of motors, it 
is the intention that all reasonable latitude 
will be extended to the manufacturers for 
elaborating any special plans which may 
be worthy of incorporation in the general 
plan. It is expected that the bidder will 
confer and work in conjunction with de- 
signers and manufacturers of steam loco- 
motives of recognized standing, in design- 
ing the mechanical portion of the loco- 
motive. 

“Should any bidder deem any require- 
ment prohibitive in the free exercise of his 
best skill in the production of locomotives 
to fulfill the desired conditions, the Elec- 
tric Traction Commission will appreciate 
any suggestions he may care to submit. 

“Both alternating and direct-current 
motors will be considered, but in this 
connection it should be borne in mind 
that since all suburban service will be per- 
formed by trains having distributed 
motors, multiple-unit control will be used 
for all equipment.” 

The locomotives were to handle a trail- 
ing load of 400 tons at schedule speeds, 
and to operate under the generally exist- 
ing steam railroad track conditions, in- 
cluding curves with a minimum radius of 
230 feet. A maximum speed of seventy- 
five miles was required,—of course on 
straight, sound track and with light loads. 


1 Abstract of an address delivered to the Railroad 
Club, New York City. March 15. 
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Five months were allowed bidders, and 
proposals covering a large variety of loco- 
motives were received from one foreign 
and two American companies, the General 
Electric and the Westinghouse. The 
former included one bid for single-phase 
alternating-current motors of the repul- 
sion type, which was very properly not 
seriously considered, but really recom- 
mended a new direct-current gearless type. 
The latter submitted no bid for alternat- 
ing-current motors, a description only of 
gearless locomotives, and also recom- 
mended direct-current locomotives, but of 
a geared type. 

The existing technical development, the 
high duty required and many specific local 
conditions, many of which were arbitrary, 
and all of which are still practically un- 
changed, finally determined the adoption, 
by unanimous vote, of direct-current appa- 
ratus, a decision generally endorsed by the 
technical press, and the selection of loco- 
motives narrowed itself down to the 2-8-2 
gearless motor type now in use on the 
New York Central, and an 0-8-0 type 
equipped with geared motors. | 

In view of certain recent comments, 
some detail comparison of these two loco- 
motives is interesting. The locomotive 
adopted has a rigid wheel base of thirteen 
feet, with four pairs of drivers on which is 
carried about seventy per cent of the 
total weight and at each end there are 
pivoted, spring-centered, two-wheel guid- 
ing pony trucks which extend the flexible 
wheel base to twenty-seven feet. The 
drivers are forty-four inches in diameter, 
and the armatures are carried upon the 
axles, the weight of each axle unit not 
carried by springs being 12,745 pounds. 
There are no gears, and no armature or 
field bearings, but the bipolar field mag- 
nets are carried by, and form an integral 
part of the locomotive framing, the mag- 
netic circuit being completed through the 
upper part of the side frame and a special 
bar carried above the motors, and hence 


are spring supported. The axles have a` 


limited lateral movement, and the field 
magnets move independently of them. 
The centre of gravity is about forty-four 
inches above the rail, higher in fact than 
any electric locomotive of like diameter 
of drivers in this country. The resistance 
of the spring and friction plates against 
deflection from the central position is such 
that when the guiding trucks are deflected 
on a curve they very largely, with proper 
super-elevation and easing of gauge, re- 
lieve the outer rai] from lateral main 
driver pressure under normal conditions 
of service. 
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The other locomotive was of a type 
similar in many respects to the half unit 
common to single-phase alternating cur- 
rent geared motor propositions, except 
that there were four instead of three pairs 
of drivers. The rigid wheel base was fif- 
teen feet, six inches, centre to centre, and 
the drivers fifty-four inches in diameter, 
somewhat increasing the lateral friction 
stress across the tops of the rails when on 
curves. The geared motors were inde- 
pendent of the locomotive frame, and car- 
ried entirely upon the axles, the two pairs 
being oppositely extended, making the 
centre distance between the outer pairs 
twenty feet and four inches, that is, near- 
ly four feet longer than the rigid wheel 
base. The entire weight of the motors 
was not only supported by the axles, but 
there was undue pressure in their centres, 
and a large proportion was carried as dead 
weight. The armature revolutions for the 
same train speed were about forty-five 
per cent higher, and hence the gyroscopic 
effect much greater. There being no pony 
trucks whatever to help guide this loco- 
motive around the curve, its tendency to 
go off on a tangent was particularly ob- 
vious, and the strain on any possible con- 
dition of track much more serious. 

So much for the preliminaries. 

In an enterprise of such magnitude as 
that undertaken on the New York Central 
road, the members of the traction com- 
mission, whether officers of the road or 
outside engineers, did not believe them- 
selves justified in proceeding with the 
final equipment except step by step, exer- ` 
cising supreme caution, and testing every 
possible development. Therefore, the ma- 
chine as designed by the General Electric 
and the American Locomotive companies 
having been selected, and its service re- 
quirements somewhat increased, in the 
latter part of November, 1903, a contract 
was entered into for the completion and 
test of one locomotive under rigid condi- 
tions, and for the completion of thirty ma- 
chines, provided a test, to be made on a 
special experimental track some six miles 
long near Hoffman, N. Y., proved satis- 
factory. Nearly a year was given to de- 
velop this locomotive; the first machine 
was tested October 27, 1904, and a formal 
run was made on the 12th of November. 
This first despite passing 
through a fire which necessitated partial 
rebuilding, and although subject to some 
of the early diseases incident to all new 
apparatus, has actually acquitted itself in 
a manner unsurpassed by any like appa- 
ratus ever built. During a period of two 
vears, on an inferior track laid with only 


locomotive, 
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elghtv-pound rails in gravel ballast, it has 
been run a total of 67,000 miles, under all 
sorts of conditions and loads, with oper- 
ators of varied experience, and at speeds 
as high as eighty-three miles an hour on 
curves, and has never vet left the track. 
Moreover, these trials were public, and the 
detail description of the locomotive was 
published in technical journals the world 
over. It has remained for the present to 
utter post-mortem criticisms. 

After four years of preparation, electric 
service was finally installed on a portion 
of the so-called electric zone, the delay on 
the balance being largely due to suburban 
conditions over which neither the railroad 
company nor the traction commission had 
any control. The service was first initi- 
ated with the suburban multiple-unit steel 
motor-car trains, and soon afterward elec- 
tric locomotives were used, first for switch- 
ing in the vards, and then for handling 
regular trains hauled by steam beyond the 
territory of electric operation. 

On February 16 a most lamentable dis- 
aster startled the community—the wreck 
of an electric train ten miles from the 
Central station, on a three-degree curve 
under a highway crossing known as the 
Woodlawn bridge, with the result that 
over a score of lives were lost. 

The accident was caused by a derail- 
ment in which four passenger cars were 
hurled from the track, ripping up both the 
traffic rails and the protected third rail, 
landing finally on their sides on the ad- 
jacent tracks, and crushing the unfortu- 
nate victims who had been thrown through 
the windows between the sides of the cars 
` and the ties. 

A White Plains express, which ordina- 
rily would be made up of five cars weigh- 
ing with the full complement of passen- 
gers about 160 tons, and a single electric 
locomotive weighing about ninety-four 
tons, which on this particular schedule is 
intended to handle a total train load of 350 
tons, was sent out with a second locomo- 
tive. Because of some missing collecting 
shoes, the bus-lines of these locomotives 
were coupled up, and in addition, but 
not necessarily, both locomotives were 
operated. The train left Mott Haven, 
four miles from the scene of the dis- 
aster, from six to seven minutes late, 
running first on a down grade and then on 
an up one, passed through two curves and 
ran by one of the substations, still on an 
ascending grade. According to the testi- 
mony of the motorman, who was accom- 
pamied by an inspector and the assistant 
division superintendent, current was cut 
off from the full multiple portion of the 
controller about 2,000 feet from the 


ELECTRICAL REVIEW 


bridge, the train coasting on an up-grade 
of from thirty-six to twenty-five feet to 
the mile. It safely entered the spiral ap- 
proach of the curve, at about which time 
the controller was thrown into the series- 
multiple position, and just under the 
bridge, when full in the circle of the 
curve, and at the apex of the grade, where 
the original calculated schedule called for 
a speed of fifty-one miles, only six miles 
greater than the “equilibrium speed,” 
there occurred the beginning of the acci- 
dent, whose local effects were indicated by 
a broken rail, sheared tie spikes, and tie 
cutting by derailed wheels, and then the 
throwing of four cars completely over on 
their sides on to the adjoining tracks. 

The two locomotives and the leading 
car, although running on a down grade, 
were stopped 1,500 feet from the bridge 
on the tangent, the distance between the 
rear of the smoking car and the over- 
turned ones being about 600 feet. The 
wheels of the leading locomotive were all 
on the track except those of the rear pony, 
from which a tire-retaining ring, subse- 
quently found whole, was missing, the 
bolts holding it in place having been 
sheared off. The leading pony of the 
second locomotive and all the drivers were 
off the track, but closely hugging the rails. 

This serious disaster on the first great 
trunk line electric railway installation in- 
stantly became the subject of grave ex- 
aggeration, and many reprehensible and 
as yet unexplained individual criticisms. 
The changes were rung on the toothsome 
morsels of the penny-a-liner, the “deadly 
third rail,” the “holocaust” of fire and 
the “electrocution” of helpless passengers. 

Well, there was power enough con- 
centrated at the head of this ill-fated 
train to account for almost anything if 
not intelligently handled, and yet the 
same wreck might have occurred, what- 
ever the power used. 

Of course the “deadly third rail,” or the 
use of the direct instead of the alternat- 
ing-current had nothing whatever to do 
with this disaster. There were no elec- 
trocutions, and what fire there was, what- 
ever the cause, occurred directly over the 
broken connection of a Pintsch gas tank, 
and was quickly put out. There is not 
the remotest evidence that the third rail 
caused even this slight fire, but there is 
plenty of evidence that this particular 
third rail was instantly automatically cut 
out of service, and that it was impossible 
to restore 1t until the wreck was cleared. 

Any system of conductors can be tem- 
porarily put out of service. A third rail, 
whether of the top or under-contact type, 
will be knocked down, short-circuited and 
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put out of action; the top contact rail can 
be most quickly restored, but by using 
double-acting shoes the other can likewise 
very quickly be put into service, and the 
work completed later. The manner in 
which the cars on another New York Cen- 
tral wreck were thrown, the demolition of 
a switch tower at Tivoli, the destruction 
of a foot bridge by rearing equipment on 
the New Haven road, as well as scores of 
other accidents, all show equally that it 
is quite within regrettable possibilities that 
steel columns supporting the overhead 
bridges which carry the messenger cables 
and trolley of the alternating-current 
equipment can be demolished, with a re- 
sulting dropping of a bridge across all 
tracks, the tearing down of overhead work, 
and whatever incidental disasters some 
particular combination of circumstances 
may bring on. 

Of course, there was a cause for this ac- 
cident, and hasty first conclusions speci- 
fied high speed, or defective track con- 
struction. 

A light train with an excess power 
equipment, running at night and with the 
smoothness of operation characterizing the 
movement of these locomotives, with full 
potential near a substation, and behind 
time, could have, unconsciously if you 
please, been run at a speed which would 
have put an undue strain even on a per- 
fectly true and well-banked curve in 
sound condition, and one which might 
prove disastrous in case of any temporary 
track trouble. But this has not been 
proven. As to the track, it was of the 
normal standard, but there might easily 
have been some temporary defect, com- 
mon, even with the strictest supervision, 
in times of thawing and freezing. 

Or there may have been a local cause 
initiated by the passage of a previous 
train, or perhaps the breaking of some 
part which acted as a wedge between a 
truck wheel and a rail. The alarming fre- 
quency of these latter causes is sufficiently 
indicated by the general accidents to 
which I have referred, and specifically by 
the published statement that on a three- 
mile section of a standard trunk line, the 
track walkers discovered in time to pre- 
vent an accident not less than twenty 
broken rails in the month of February 
alone. 

In common with all engineers, I can 
only hope.that the real cause of the acci- 
dent will be found, but in that confusion 
which so often follows a great disaster, 
when on a congested trunk line the serv- 
ive 18 restored as quickly as possible, the 
necessary evidence may be missing if there 
was a specific local cause. If, on the other 
hand, the accident was because of a lack 
of care in maintenance of track, or errors 
of judgment in the scheduling, and mak- 
ing up and operation of trains, then that 
is a matter to be determined by the proper 
sifting of the testimony of all concerned, 
and such facts as may/be gleaned from-the 
attendant circumstances. 
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Electrical Notes from Great Britain. 


Laboratory has already formed the 

subject of considerable inquiry, 
discussion and criticism. The govern- 
ment has appointed a special committee 
to inquire into the work performed there, 
with special reference to the character of 
the tests undertaken at Bushy and the 
lines on which further development of the 
work there should be conducted. 


f: work of the National Physical 


The reports of our great railway com- 
panies are watched with a certain amount 
of interest every half year by electrical 
men who want to know the latest attitude 
of the railway official toward electric trac- 
tion, and also want to glean whatever in- 
formation, however scanty it may be, is 
vouchsafed by those companies who are 
able to speak of the results of electrical 
working on sections of their systems. The 
North Eastern chairman reports that on 
the Newcastle-Tynemouth direct-current 
lines there were carried 4,195,339 passen- 
gers, as compared to only 3,548,206 in the 
corresponding half of the previous year. 
The receipts from fares showed a corre- 
sponding increase, while the working ex- 
penses had decreased. But, he added, so 
far their experience of electric working 
was so short that it was impossible for the 
most scientific person to accurately calcu- 
late the depreciation chargeable, though 
it was hoped that they would be able to 
dorso in a year or two. 

The London, Brighton & South Coast 
is losing its suburban traffic in London 
so heavily that it is patting itself on the 
back for having undertaken the electrifi- 
cation of its South London lines between 
London Bridge and Victoria. It has, like 
most other large railways, lost much of 
its short-distance traffic, owing to the 
competition of municipal electric tram- 
ways, but its hope is that when the elec- 
trification. is completed (experimental 
running, it is said, may be commenced 
early next year), this traffic will be 
brought back again. Judging from what 
has happened in the Tyneside district, 
that may be expected. 

The Central London tube is suffering 
from the effects of motor-omnibus com- 
petition. Those twenty-six heavy electric 
locomotives with which the line started, 
but which were, a little time after, super- 
seded by reason of the vibration and per- 
manent way troubles, have now been 


(By Our British Correspondent.) 


brought under the hammer. Two were 
sold by way of experiment just to see 
what they would fetch, but the result was 
a resolution to dismantle the engines and 
sell the material. Happily the high 
prices of metals have some compensations, 
and the advances that have taken place in 
copper, brass and steel since the engines 
were built will help a trifle to reduce the 
cost of the sacrifice. . It is not altogether 
out of the question that the “T'wopenny 
Tube” may change its system of fares 
from a uniform to a differential basis. 
But it will always retains its name—the 
“Twopenny Tube.” 

One railway chairman (at the London, 
Tilbury and Southend meeting) made 
some remarkable observations which seem 
to lack confirmation. One of these was: 
“At the present time all the companies 
that had adopted electric traction were 
very much disappointed, suffering, as they 
were, considerably from the results 
achieved as compared with the estimates 

by those who were supposed to 
know.” He went on to refer to the fact 
that the rolling stock of some of the Lon- 
don lines was cutting the rails to a serious 
extent, especially at points and crossings. 
He said that the district had laid down 
some hardened steel rails to meet the dif- 
ficulty. At the metropolitan meeting Sir 
Charles McLaren, in referring to the in- 
creased cost of maintenance of that line, 
remarked that the life of the steel rail on 
the electric system was very much less 
than it was under steam. The wheels 
actually pared the rails away, and many 
portions of track had had to be relaid 
with rails of extraordinary hardness. The 
electrification, he said, had cost more than 
they anticipated, and if they had not elec- 
trified when they did they would have 
been in a far worse position to-day. They 
were running no fewer than 1,006 electric 
trains on their system every day, and they 
had proved that they could run electric 
trains on a very large scale with complete 
success. 

The Lancashire & Yorkshire, which 
operates the direct-current electric lines 
between Liverpool, Southport and Cros- 
sens, is able to report that it is getting 
back a considerable amount of the traffic 
which had been attracted away by tram- 
way competition, especially in the districts 
where the electric service of trains obtains 


and where rail motors have been intro- 
duced. 

That very unfortunate electric line— 
the Liverpool Overhead Railway—finds 
little to be happy about. Built at a time 
when municipal electric tramway systems 
were hardly thought about, and before 
electrification of the Liverpool-Southport 
Railway was even dreamed of, it has to 
suffer year by year from the competition 
of these two rivals, and all its efforts to 
earn sufficient profit to pay a dividend on 
its ordinary stock are nowadays quite un- 
availing. It seems a hard, but not alto- 
gether unusual, thing that the two pio- 
neering electric railway systems of the 
United Kingdom (the Liverpool Over- 
head and the City & South London Un- 
derground) should have had to struggle 
on for so lengthy a period with so paltry 
a return on the capital invested. 


At the meeting of the British Alumin- 
ium Company, held in February, big de- 
velopment schemes were unfolded for 
meeting the rapidly increasing demand 
for aluminum. This company, which has 
the rights for the United Kingdom, is, as 
we have recently shown, already engaged 
upon constructional works for the utiliza- 
tion of the Loch Leven water power for 
the purpose of manufacture. But since 
this scheme was put in hand the demand 
for the metal has been increasing by leaps 
and bounds. Indeed, there is more or 
less of a “famine” of aluminum. It has 
been found desirable to develop almost at 
once a small amount of power (3,000 
horse-power) at Loch Leven without in- 
terfering with the main scheme. It is ex- 
pected that this 3,000 horse-power will be 
available by the autumn of this year. But 
so bright are the hopes for the future that 
steps have been taken to extend operations 
even far beyond what is contemplated at 
Loch Leven. The British suppliers have 
secured a big water power at Stangfjord, 
in Norway, which is already developed, 
and which it is expected will be serving 
in aluminum production in about three 
months’ time. They have also purchased 
water power concessions at Orsiéres, in 
Switzerland. With all of these different 
works the British Aluminium Company 
will have a total of 70,000 electrical 
horse-power. 


Under an agreement made in 1901 the 
Marconi International Marine, Cemmuni- 
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cation Company gave to Lloyds the right 
to use the Marconi system for maritime 
signaling, the Marconi company providing 
and installing apparatus for working the 
svstem at such signal stations as Lloyds 
might require and pay for. Under later 
arrangements the Marconi company, so 
Lloyds alleged, were bound to install the 
Marconi system at Lloyds’ signal station 
at the North Foreland. This they actually 
did, but they removed it (in April, 1906) 
from that station and set it up at a new 
station not far away, thus, as Lloyds al- 
leged, making it impossible for the Mar- 
coni company to perform their obliga- 
tions. Lloyds contended that there could 
not be two stations at the spot and ar- 
gued they were entitled to retain the one 
which was already established when the 
agreement was made. The matter has 
now been fought out in considerable de- 


tail in the London Chancery Court, and 


Justice Kekewich has declared that Mar- 
coni’s are bound to provide at Lloyds’ 
signal station at the North Foreland ap- 
paratus for operating the Marconi system 
there. 


It is desired to have electric cars run- 
ning between Leeds and Bradford. Both 
cities have extensive electric trolley sys- 
tems in operation, but there is a difference 
in the gauge of track in the two places. 
To overcome the difficulty C. J. Spencer, 
the Bradford City tramway manager, and 
his assistant, Mr. Dawson, have intro- 
duced a new truck, with which experi- 
ments have recently been successfully con- 
ducted, for enabling cars to travel over 
different gauges. The wheels on the new 
truck are mounted on sliding sleeves, and 
bv unlocking the gear the wheels are able 
at the junctions of the Leeds and Brad- 
ford systems to accommodate themselves 
to the change of gauge. 


According to official statistics which 
have just been issued, the tramways of 
the United Kingdom for the vear 1905-6 
measured 2,240 route miles. The number 
of electric cars all told was 9,276, and of 
non-electric 1,614. Some 316 millions of 
Board of Trade units were consumed in 
operating the electric cars, and there were 
also 9,786 horses still employed in tram- 
wav work of some kind or other. The 
working expenditure was 64.23 per cent of 
the gross receipts, and the passengers car- 
ried per car-mile were 9.16. 

ALBERT FT. Brinar. 

London, March 9. 
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The Cost of Steam and Elec- 
tric Locomotive Operation. 


The final arguments for the electrifica- 
tion of a steam railroad are reduction of 
operating costs and increase of earning ca- 
pacity for present tracks. The former of 
these arguments has been discussed by 
G. B. Werner. There are other incidental 
advantages accruing from the use of elec- 
tricity as motive power which are of con- 
siderable importance, although difficult to 
evaluate in dollars and cents. These in- 
clude small wear and tear on tracks, elimi- 
nation of smoke, cinders and gases, 
greater facility of train movement, result- 
ing in an increased earning capacity of 
the line. The figures for the cost of steam 
locomotive operation were compiled from 
the annual report of a railroad which was 
contemplating electrifying a particular 
division. The division in question was a 
part of the main line, double-tracked, 
and seventy-eight miles in length. The 
traffic consists largely of freight trains 
of from 600 to 1,400 tons, the schedules 
for these varying from 8.7 to 9.6 miles 
per hour. The passenger trains average 
250 tons, and make a schedule of about 
twenty-seven miles an hour. The ton- 
miles a year were over 1,500,000,000, and 
the average train weight was 700 tons. 
The last annual report shows that the cost 
of locomotive operation was 26.2 cents per 
locomotive-mile. This figure does not in- 
clude fixed charges, maintenance and de- 
preciation, roundhouse expenses, mainte- 
nance of shops and maintenance of fuel 
and water stations. The train schedule 
shows that forty-three locomotives are 
required for moving trains, twenty 
per cent are undergoing repairs or other- 
wise. out of service and eleven per 
cent are required for switching service. 
A total of sixty locomotives is required 
for all services. Adding to the cost 
per locomotive-mile, for interest, insur- 
ance and depreciation of locomotives, for 
shop and roundhouse costs, the cost of 
steam locomotive operation per locomo- 
tive-mile was found to be 32.13 cents. 
The project for handling the service by 
means of electric locomotives contem- 
plated an entire electrical equipment, com- 
prising a power-house with an output of 
10,500 kilowatts, a double transmission 
line operating at 33,000 volts, eightcen 
substations with an aggregate rating of 
12,250 kilowatts, overhead working con- 
ductors with a normal pressure of 3,000 
volts, six sixty-six-ton passenger Jocomo- 
tives, and twenty-two ninety-ton freight 
locomotives. The annual cost of opera- 
tion was divided into three parts—cost of 
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generation, cost of distribution and cost 
of locomotive operation. The figures for 
these different items include interest 
charges, insurance risks, taxes, deprecia- 
tion, labor, maintenance, repairs, ete. The 
cost of generation includes also interest 
on buildings and sites. The cost of dis- 
tribution allows for depreciation of trol- 
ley line 3.39 per cent. Operating ex- 
penses include attendance and inspection. 
It was found that the total cost is 39.57 
cents per thousand-ton miles, or 27.69 
cents per revenue train-mile, correspond- 
ing to the 32.13 cents per steam-locomo- 
tive-mile. A detailed statement shows the 
following: repairs to locomotives amount 
to 8.32 for steam and 1.67 cents for elec- 
tricity; the wages for the steam locomo- 
tive, including those of the roundhouse 
men, are 10.37 cents, and for the electric 
5.38; the cost of fuel, water and care of 
supply stations is 10.62 cents for steam, 
and the cost of the power delivered to the 
electric locomotive is 17.62 cents. In- 
terest on the steam locomotives is 1.41, 
on the electric 9.76 cents. The deprecia- 
tion of the steam locomotive is 2.12, and 
for the electric 1.40. The other items 
show little variation in favor of either 
system. The conclusion reached is that 
the revenue train-mile cost is about fifteen | 
per cent greater than the locomotive-mile 
cost, and that the net saving with elec- 
tricity as motive power, due to reduced 
operating costs, would be 7.91 cents per 
revenue train-mile, or 21.5 per cent. This 
amount is equivalent to an additional 
dividend of seven per cent over and above 
the four per cent interest charged on the 
capital invested. The gain due to in- 
creased earnings can not be predicted from 
present information. For this reason no 
allowance has been made for it.—Ab- 
stracted from the Engineering Magazine 
(New York), March. 

—_—__<@—____ 
Electrical Undertakings in 
Japan. 

The Japanese Empire is a good field 
for manufacturers of electrical devices. 
According to the list of Japanese enter- 
prises formally organized and projected 
since July, 1905, furnished by Consul- 
General H. B. Miller, of Yokohama, the 
new capital of companies building electric 
railways amounts to $55,825,000, and the 
investment in other electrical enterprises 
is $49,711,500, of which $27,375,000 is 
employed in developing Japanese water 


powers. Only $14,825,000 has gone into 
steam railways. In all $248,896,500 fresh 
capital has been contributed to Japan’s 
industrial expansion since the Treaty of 
Portsmouth. 
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Compensating Windings for 
Dynamos. 

A method of winding compensating 
coils for dynamos, which is thought to 
have some advantages, has been devised 
by C. A. Parsons and J. H. Armstrong, 
of England. It is sought to overcome the 
difficulty of bending large conductors, 
placing them in slots cut in the face of the 
field poles without injuring the insula- 
tion. This is accomplished by building 
the conductor up of a large number of 
copper links bolted together, each link 
being of suitable length. These links are 
then insulated and placed in slots in the 
pole face, the arrangement being such 
that every armature conductor in every 
position is paralleled by one of these com- 
pensating conductors, the latter being ar- 
ranged so that the centre of each com- 
pensating coil comes midway between two 
adjacent poles. The coils are connected 
in series with the armature, and in this 
way set up an opposing magnetomotive 
force which at all times is equal and op- 
posite to that due to the armature.—Ab- 
stracted from the Mechanical Engineer 
(London), March 2. 

€ 
Electrical Equipment of Fishguard 
Harbor, South Wales. 

The Great Western Railway has put 
into service at Fishguard Harbor in South 
Wales, an elaborate system of electric 
cranes for cargo handling. There are nine 
cranes, each capable of lifting thirty 
hundredweight at a radius of thirty-five 
feet, of what is known as the half portable 
type. They have a high gantry carried 
on two rails, one at the ground level and 
one on girders which form part of the 
roof structure of the warehouse. The dif- 
ference in level is eleven feet six inches. 
These cranes are operated by electric mo- 
tors carried in the cab on the gantry, 
which traverse the crane and also hoist 
the loads. The hoisting is done by means 
of a single rope wound on a drum driven 
by a friction coupling. The load is low- 
ered by its own weight, the coupling being 
disconnected from the motor, and it is 
then controlled by a band brake. This 
arrangement allows the load to be stopped 
quickly, it not being necessary to over- 
come the inertia of the motor and gear- 
ing. A tenth crane for handling coal has 


been erected, which is capable of lifting a 
load of twenty-one tons at a radius of 
thirty-five feet nine inches. The coal cars 
are run on to a cradle and lifted by the 
crane and slewed over the vessel. The 
cradle then tips the car and empties the 
load. The crane is slewed by a motor of 
eight horse-power. The dock is also sup- 
plied with a number of electrically driven 
capstans capable of giving a pull of one 
ton at a speed of 200 feet per minute. 
The latter are driven by means of 
twenty-two-horse-power motors through a 
worm gear submerged in oi].—Abstracted 
from Electrical Engineering (London), 
February 28. p 


Standard Cells. 

Further investigation into the con- 
stancy of the Clark and cadmium stand- 
ard cells has been made by K. E. Guthe 
and C. L. von Ende. A number of cells 
of each type were made up, some of these 
being transported from Washington, D. C., 
to Iowa City, Iowa. These cells were 
carefully protected during the trip from 


mechanical disturbances, and it has not- 


been found that they in any way suffered. 
The results of this study have shown that 
by following the rules which have gradu- 
ally been evolved for constructing Clark 
cells that there is no difficulty in prepar- 
ing new cells which do not differ from 
those prepared by others, provided, of 
course, the work be done carefully. The 
same has not been found true of the cad- 
mium cells, as these all show an initial 
decrease in potential. It was found that 
mercurous sulphate might be prepared by 
different observers from different sources, 
and yet give results agreeing with those 
of others, within a few hundred-thou- 
sandths of a volt. Mercury distilled in 
ordinary vacuum gives the same results 
as mercury distilled by Hulett’s method. 
Amalgam may be prepared in the usual 
way and give the same results as that 
prepared electrolytically. In constructing 
cadmium cells it was found that the 
cloudy and clear crystals give similar re- 
sults. The Clark cells of electrolytic 
coarse-grained mercurous sulphate have 
shown, immediately after construction, an 
electromotive force of 1.4204 volts at 
twenty-five degrees centigrade, within a 
few hundred-thousandths of a volt, and 
remain constant with course of time. The 
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observers were unable to construct cad- 
mium cells which did not show an identi- 
cal decrease in electromotive force.—Ab- 
stracted from the Physical Review (Lan- 
easter), February. ` 
< 
Modern Electrically Equipped 
Shipbuilding Berths. 

Bricf descriptions are given here of 
several electrically operated methods of 
handling materials for shipbuilding, as 
adapted to the needs of British shipbuild- 
ing yards. One of these is that installed 
at Palmer’s yard, Jarrow, which consists 
of a system of overhead cableways upon 
which electrically operated trolleys run. 
These cableways are themselves supported 
by carriages held by braced supports 125 
feet above the berth, which allows them 
to be traversed across the berth while the 
trolley itself runs longitudinally. Al the 
motions of longitudinal and lateral hoist- 
ing are accomplished by means of electric 
motors. The cable span is 490 feet. John 
Brown & Company’s shipyard at Clyde- 
bank is equipped with vertical derricks 
spaced 100 feet apart, capable of lifting a 
load of five tons to a height of 125 feet 
from the ground. The mast is a braced 
column 130 feet long, six feet square in 
the centre, tapering toward the ends. The 
jib is also of square section. The hoist- 
ing is accomplished by a thirty-five-horse- 
power electric motor, the slewing by one 
of ten horse-power. The Dalmuir dock 
of W. Beardmore is supplied with over- 
head traveling cranes running on a large 
gantry, the two sides of which are at pres- 
ent braced together, but may be roofed in 
for protection from the weather. The 
side braces are also provided with side- 
walking cranes, which travel along them, 
work from any point, and are capable of 
handling loads of five tons at a radius of 
thirty feet. The traveling cranes have a 
span of 108 feet, a total travel of 750 feet 
along the berth, and are capable of lift- 
ing fifteen tons to a height of 140 fect. 
All the power is supplied by means of 
electric motors. The same yard has a 
long electric cantilever crane for handling 
plates in the storage yard. This is carried 
on a gantry and has a total traverse of 
240 feet and a clear lift of twenty-two 


feet above the rail_—Abstracted from the’ 


Electrical Review,(Londen)) March 1. 
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Single-Phase versus Three-Phase 
Power Transmission. 

The justice of claiming a saving of 
twenty-five per cent for three-phase trans- 
mission, as compared with single-phase, 
taking as a basis of comparison equal 
voltage between the conductors, 1s ques- 
tioned here by E. Van Loben Sels. The 
point is made that the limiting factor 
should be the insulation of the wires, as 
it is this which limits the capability of a 
system. In dry weather, leakage across 
dirty insulators will affect the potential 
of a pole with respect to the earth, to some 
extent; but in-wet weather, which is the 
most unfavorable condition, the pole and 
cross-arms become conductors, and their 
potential is therefore maintained at that 
of the earth. Since good operation re- 
quires that the insulators be kept clean, 
it is fair to assume that the variation of 
the pole and cross-arm from zero poten- 
tial may be neglected ; therefore the strain 
on any insulator is the maximum differ- 
ence of potential between any one wire 
and the neutral. It follows from this 
that the voltage on a single-phase system 
can be raised fifteen per cent without 
throwing a greater strain on the insu- 
lators than that occurring in a three-phase 
system. Under this condition the total 
current flowing through all conductors of 
` each system would be the same, but the 
wires of the single-phase system would 
have to be placed fifteen and one-half per 
cent further apart, if it were desired to 
keep the same factor of safety on the at- 
mospheric dielectric. This is a minor 
matter compared with the increase in 
length of pole required for a three-phase 
system and the additional insulators and 
pins. - It is therefore evident that the sav- 
ing of twenty-five per cent credited to the 
three-phase system is not affected by any 
inherent superiority of this method of 
transmission, but is only secured by in- 
creasing the strain on the insulators; and 
if the voltage be raised on the single-phase 
system until the strain imposed on the 
insulators is the same in both systems, 
then both systems require the same quan- 
tity of copper. A decision between the 
two systems must therefore be based upon 
other considerations. In the transmis- 
sion of power running high into the thou- 
sands of kilowatts a saving of one-third 
of the insulators, pins and lightning ar- 
resters may not be worth taking into con- 
sideration, as against the advantages of 
the three-phase system for power purposes. 
The polyphase motors are self-starting 
and less likely to get out of step. But for 
the transmission of power in small quan- 
tities, particularly where the load is nearly 
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all for lighting, one-third of the copper 
ean be saved by transmitting single-phase 
current. Moreover, for lighting purposes 
the single-phase system has some advan- 
tages, as it is easier to balance a three- 
wire, single-phase system than the three 
sets of a three-phase, four-wire system. 
Furthermore, for railway purposes the 
single-phase system is desirable on account 
of the new types of motor. This motor 
is also suitable for other classes of work, 
such as driving elevators. On the other 
hand, where heavy machinery must be 
started under full load, the polyphase sys- 
tem is necessary. The final decision in 
favor of either svstem must therefore be 
based upon the local demands.—<Ab- 
stracted from the Journal of Electricity, 
Power and Gas (San Francisco), March 2. 
$ 
A Simple Process of Electroplating. 
Occasionally it is desirable to protect 
metals by plating them with copper or 
other metal, but this can net be done 
conveniently because of the large size of 
vat which would be necessary in order to 
submerge the article to be coated. To 
overcome this difficulty R. Goldschmidt 
has tried the following method, and found 
that it gives excellent results. It con- 
sists simply in cleaning carefully the arti- 
cle which is to be protected, so as to re- 
move all dirt and grease and leave a sur- 
face suitable for plating by the ordinary 
process. The article is then attached to 
the negative pole of the source of current 
and an ordinary paint brush, capable of 
containing a considerable amount of elec- 
trolyte, is attached to the positive pole. 
This brush is then passed over the part 
which is to be plated, carefully, and as 
the current passes through it, a smooth, 
adherent, strong coating of the metal may 
be built up to anv desired thickness. The 
process is easily carried out, and gives 
results of excellent character. The au- 
thor, in his experiments, used a voltage 
of 110, but placed a number of incan- 
descent lamps in series with the brush, so 
as to limit the current to about one-tenth 
of an ampere. He was able to plate suc- 
cessfully in this way silver, gold, copper 
and nickel, and had no difficulty in coat- 
ing different parts of the same object with 
different metals. Nickel was found prefer- 
able for a protective coating, because of 
the low voltage required in the process. 
Details of the solutions emploved are 
given, evanide solutions being used for 
gold and silver, and sulphate solutions 
for copper and nickel.—Translated and 
abstracted from [Industrie Flectrique 
(Paris), February 25, 
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Moving-Picture Exhibits and 
the Department of Elec- 
tricity, Water and Gas in 
New York City. 

The Department of Electricity, Water 
and Gas, New York city, in conjunction 
with the fire department and the National 
Board of Fire Underwriters, has been 
conducting a crusade against the manipu- 
lators of moving-picture machines in New 
York city. About a vear ago the elec- 
trical bureau of the Department of Elec- 
tricity, Water and Gas began a careful 
inspection of these devices and discov- 
ered great indifference to rendering this 
apparatus even a reasonably safe fire haz- 
ard. New York city, in fact, is the pio- 
heer in the movement toward making these 
machines safe. In most instances, when 
this crusade was begun, the celluloid films 
were placed upon an open reel at the top 
of the machine and allowed to fall into a 
flannel bag at the bottom of the machine, 
without any protective devices or shields 
surrounding this highly inflammable ma- 
terial. Under the direction of the ex- 
perts of the electrical bureau the machines 
are now being equipped with sheet metal 
cases encasing the reels both above and 
below the projection apparatus. Where 
the celluloid film leaves the upper case, 
and again where it enters the lower case, 
it passes between brass rollers, which 
would smother any flame which might 
be started outside of the cases. This 
would effectually prevent the greater por- 
tion of the film taking fire and creating 
an extensive conflagration. 

It has been demonstrated that the oper- 
ator sometimes held the film in the beam 
of light from the are lamp, while making 
an adjustment at the are, so long that 
the film took fire. In order to obviate 
this possibility the machines are now fitted 
with an automatic screen, so arranged that 
the beam of light can not fall upon the 
film until the machine has come up to 
speed. In this way, if the operator stops 
the movement of the film, the filter is 
interposed between the arc light beam and 
the celluloid. 

The department has also prescribed 
certain regulations affecting the use of 
resistances, flexible connections and ar- 
rangement of auxiliaries. 

The Department of Electricity, Water 
and Gas, in order to make violations of 
its recommendations as few as possible, 
is now issuing permits good for thirty 
days. The number indicated on these 
certificates must correspond to the num- 
ber of the name plate on each machine. 
This obviates, in a measure, the possibil- 
ity of the operator securing a number of 
certificates upon one good machine by 
moving it from place to place, and operat- 
ing a corresponding number of bad ma- 
chines_in different (sections;of the city. 
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Tactful Trifles. 


Almost as sensitive as is a column of 
_ quicksilver to the weather changes, so is 
the great public sensitive to nearly every 
move and act of the public service cor- 
poration. 

And so the central electric station is 
numbered among the powers capable of 
bringing down esteem or calamity on its 
own head. 

Of course, there are some rather irritat- 
ing measures which the central station 
can hardly avoid, as for instance the ren- 
dering of regular monthly bills, and the 
seemingly unreasonable insistence that 
they be paid. 

On the other hand, there are any num- 
ber of trifling practices which the central 
station might indulge in for its own, as 
well as its patrons’ good. Theres the 
sharp answer on the telephone that rankles 
in the bosom of patrons who have grown 
to half expect discourteous treatment 
whenever they have any wrong to right. 
They hardly expect their claim to be given 
much attention, and so far as securing the 
simplest of information is concerned, they 
looked to be dismissed curtly and, some- 
times, disdainfully. 

It is with halting trepidation that the 
ordinary mere mortal approaches the usual 
central station, sceking a hearing. Likely 
we are not to blame for this feeling. 
Likely we are ready and anxious to right 
anv wrong, or to give ear to our clients’ 
plaints. It is not ourselves, individually, 
but a condition which exists, much to the 
injustice of every fair-minded central 
station. Still, public service corporations 
are universally so regarded by the general 
public. 

Can’t we tutor our office help to esti- 
mate themselves just a little below self- 
esteemed czars and despots, when they 
have occasion to talk with our customers 
through the telephone, or even face to 
face? This is one of the trifles that is 
big. 

There’s the meter man too—a being of 
acknowledged gruffness and, many times, 
short answers. He could be trained to as- 
sume a little more of the human garb and 
manner. Ofttimes, coming, as he does, in 
close connection with our valued cus- 
tomers, he is used as a medium through 
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which customers judge our entire policy. 
There is no reason why he should be the 
very antithesis of our polite and con- 
siderate solicitor who precedes him. His 
mission, surely, is not to destroy the good- 
fellowship feeling between customer and 
central station which the solicitor before 
him has studiously effected. 

Even a dirty, neglected office in the 
central plant, where the public is wont 
to call now and then, has its influence on 
customers. A bedraggled office smacks 
strongly of a bedraggled service all along 
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conjure up things against us and dis- 
courage our further possible prospects 
among their friends and neighbors. 

So much for fostering the good-will of 
the public—not the public as a homo- 
geneous whole, mind you well, but the 
public divided into single individuals. 

Newspaper advertising has its part to 
play, also. While there is little likeli- 
hood of newspaper advertising’ arousing 
real enmity on the part of the public, it is 
too often the case that newspaper advertis- 
ing arouses nothing. 


A suggestion of vies can be accomplished in electric window lighting; a few windows like 
ese make the other merchants ‘sit up and take notice.” 


the line, and impresses people with the 
idea that, after all, electricity is not all 
that it might be. 

Likewise, an ill-kept sign in front of 
some customer’s store does not augur 
much for the central station company’s 
interest in its patrons, or much regard 
for the service it is giving. 

Poles in the wrong place, wires that an- 
noy folks, and other conditions which 
seem trifling to the central station, have 
a remarkable capacity for creating remon- 
strances, ill-will, and unfavorable com- 
ment, to the extent that the hurt one will 


So long as publishers remain unreason- 
able enough to insist upon pay for space, 
why not make that space a paying invest- 
ment? Why not give the people some- 
thing worth while to think over`in our 
advertisements? Folks have a liking for 
facts and figures when related to a propo- 
sition they are willing to consider. 

What sort of child-like people have we 
that we should expect to convert them to 
electricity by bold, sweeping, general 
glorification statements in our advertis- 
ing? 

Let’s get down where fie live and talk 
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sense and plain facts and figures to them, 
so that they may heed and cogitate and 
work out their own salvation. 

Considerate treatment, an evidence that 
we appreciate everybody’s patronage, a 
close watch-out for the trifles, coupled 
with a logical, sensible, understandable 
campaign of advertising, will do much 
toward reclaiming those we are in danger 
of losing, and winning new customers 
who have learned to look upon us as 
pretty good fellows after all. 

Let’s quit knocking the chip off the 
public’s shoulder. Let’s shake hands and 
make up. 


Under this genera! heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
belleve, will prove valuable to managers of 


new-business departments in suggesting 
age which they can profitably bring out 
n thelr occasional meetings with the com- 
pany's representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


Lecture day again, boys. 

To-day I want a little heart-to-heart 
talk with you all on a vital subject. It’s 
enthusiasm. i 

Some old wiseacre once said it took 
the incubator of enthusiasm to hatch out 
the eggs of success. And he’s right, fel- 
lows. 

If I were asked to name one of the 
greatest causes of failure in the salesman- 
ship line, I’d unhesitatingly put a big 
cross alongside of “lack of enthusiasm.” 

There are no two ways about it. With- 
out enthusiasm no man can become a real 
success in his work. It keeps you buoyed 
up to concert pitch. It imparts itself to 
others. It gets their attention and inter- 
est. It helps in hundreds of other little 
ways. And, backed up with the right 
talk, it sells goods. There’s no other busi- 
ness tonic like it. Enthusiasm, plus per- 
sistence, plus faith in yourself, are a 
trinity fortune never turned down yet. 

To bring the subject right home to us, 
take the case of Smith and Morse. Both 
these fellows entered our employ at the 
same time. Smith had just ordinary 
brains and ability, but he entered into his 
work with his whole heart, body and soul. 
Morse came right from one of the leading 
universities, where he had been graduated 
with high honors. Coupled with his col- 
lege training, he had great natural talent, 
but he lacked enthusiasm to make them 
effective. 
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Well, you know the result. Smith is 
now one of our most valued representa- 
tives, while Morse, within six months, was 
looking for a job that didn’t require en- 
thusiasm. 

Enthusiasm, and the lack of it, mean 
the difference between success and failure. 
Yet how little we realize it. 


Remember, it’s the chap who keeps after _ 


a thing with dogged persistence and cour- 
age—whose very enthusiasm and belief in 


his work create like effects in others—who . 


turns stumbling blocks into stepping- 
stones—he’s the one who walks in at the 
end of the season with the biggest string 
of: contracts. 

You’ll never convince a man and clinch 
the order unless you have the proper en- 


thusiasm, and absolute faith in yourself 


and your proposition. 

All of which leads nicely up to the main 
question: Are you enthusiastic enough in 
your work? Are you fully satisfied with 
yourself and results? Couldn’t those re- 


Something entirely new and different in elec- 


tric signs. n't you know of a few firms in 
your town to whom such a sign would appeal ? 


sults be appreciably bettered with a little 
more hustle and enthusiasm on your part? 
Wouldn’t a little extra effort and work 
bring us in a few more contracts for cur- 
rent ? 

What if you are turned down again 
and again? Don’t get discouraged. Bob 
up serenely, determined to work just as 
hard to land prospect No. 20 as you 
worked for the nineteen before him. 

In short, let us all get up on our toes 
and dig—enthusiastically, persistently, 
everlastingly, for more current contracts 
for the company that puts up the where- 
withal for us to live. That’s the true suc- 
cess spirit, boys, and don’t you forget it. 


Dory! 
1A SH 
Ss. 
Under this heading we shall, from week 


to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to - 
those who are Interested directly or in- 
directly in the sale of central station — 
current. 


Remember municipal ownership in 
every case has increased the municipal 
debt. 


Remember that municipal ownership 
has increased the local taxes in nearly 
every case. 


Soliciting is an art—study it. 


Even if you are not a natural conversa- 
tionalist or diplomat, you can cultivate the 
necessary qualities. . 


Remember you are a cog in the wheel 
—don’t disdain the rest of the machinery. 


A wide-awake, enthusiastic manner al- 
ways makes a good impression. 


Cultivate self-confidence and learn to 
use your judgment. 


Learn to do things and to do them 
right. 


Remember there is always something to 
be learned—keep your eyes and ears open. 


Listen to suggestions—you may derive 
benefit from some of them. 


Remember you are out for business, not 
to give a free show or tell funny stories. 


Advertising that pays is a business 
necessity. You are an advertisement for 
your company. Look to it that you are a 
paying one. 


“There is nothing that has bin dis- 
covered yet, that iz so skarse as good hoss 
sense, about twenty-eight hoss power.” 


“Good, hard-pan sense iz the thing that 
will wash well, wear well, iron out without 
crinkling, and take starch without crack- 
ing.” 


“Good, old-fashioned common-sense iz 
one of the hardest_things inthe world to 
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out-wit, it iz az honest az a loaf of good 
domestic bread, always in tune, either hot 
from the oven or eight days old.” 


from week to 
brief 
activities among the central 
as gathered from men who are 


It will be our endeavor. 
week, to present in this department 
notices of 
stations, 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or diferent from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


The Malden Electric Company, of Mal- 
den, Mass., recently moved into its new 
offices on Washington street, and certainly 
has something to be proud of, even in 
the eastern end of Massachusetts, where 
so much that is good and new can be seen. 

The combined offices and display rooms 
occupy over 6,000 square feet of surface 
on the ground floor alone. Then the base- 
ments are made use of for filing cases, 
stock rooms, etc. The premises are di- 
vided into three compartments on the 
ground floor which has a frontage of 
seventy-five feet—one for gas offices, one 
for electric offices, and the other for 


| The manager's private office, Malden (Mass.) Electric Company. 


general display and demonstration rooms. 
In one department the company conducts 
a weekly cooking class, making use of the 
various modern appliances, under the 
supervision of a competent demonstrator. 
A nominal charge is made to the members 
of the class, which secures a much more 
prompt and regular attendance than if 
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conducted without charge. A competent 
solicitors’ service is maintained, and a 
thorough canvass of all territory is con- 
stantly kept up. 

It would be a tedious detail to under- 
take to enumerate the various devices 
which are kept on exhibition in these 
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monthly bulletin which is issued by this 
company, and also in the newspapers, 
which are used quite extensively. 

One of the company’s catch phrases is: 
“You are living in an electrical age—take 
advantage of it.” Another one: “If you 
love your wife, give her electricity, the 


The well-kept and attractively locate: office of the Malden (Mass.) Electric Company. 


beautiful and spacious display rooms, but 
it is enough to say that everything that is 
good and efficient and up-to-date is to be 
found. 

The Grand Rapids Edison Company, of 
Grand Rapids, Mich., has done consider- 
able campaign work along the lines of in- 
teresting Grand Rapids folks in the sub- 
ject of electrical cooking. One of the 


plans is in the nature of an offer to fur- 
nish a complete electrical kitchen equip- 
ment—oven, griddle, broiler, cereal-cooker, 
eight-inch stove, seven-inch frying-pan, 
coffee percolator and special kitchen table, 
with all the necessary switches and plugs, 
for $65. This has been promulgated 
through the medium of the attractive 


smokeless, explosionless, matchless, light 
and fuel.” 

Thomas F. Bechtel, manager, is himself 
a man of ideas and has considerable 
knowledge of the advertising business, 
with the result that many effective indi- 
vidualisms may be discerned in the word- 
ing of the various advertising matter used 
by this company. 


The general offices of the Malden (Mass.)’ Electric Company. 


Another offer brought out in the Grand 
Rapids company’s bulletin, which is, we 
believe, calculated to inspire and stimu- 
late interest, is the following; “It is pos- 
sible to wire a five-room house, or five 
rooms in any size house, complete, with 
fixtures ready for lighting, for $20. Ask 
us for full information,” l 
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Apprenticeship. 

Mr. James Parsons’ paper on “Appren- 
ticeship,” read before the Society of Arts 
on January 30, deserves more than pass- 
ing notice, since it touches upon one of 
the most important factors bearing upon 
industrial economics. The system of ap- 
prenticeship has been with us, in one 
form or another, for many centuries. In 
England it was widespread and important, 
both in the early history of trade and 
from its later connection with the Eng- 
lish poor-law system, under which appren- 
ticeship gave a right of settlement. As far 
back as the twelfth century legislation on 
the subject was passed, and by a statute 
of Elizabeth it was in general required 
that every person exercising a trade should 
have previously served as apprentice to it 
for seven years: One hundred years ago, 
however, the statute was repealed by leg- 
islation, and the term of apprenticeship 
is now determined by the mutual con- 
venience of the contracting parties. Mr. 
Parsons favors a return to one of the older 
forms of apprenticeship, modified, of 
course, to enable the young apprentice to 
attend technical classes. ‘The paper was 
largely an account of the objects and 
work of the apprenticeship and skilled 
employment committee, and it showed how 
the cooperation of employers with district 
committees could render the system of 
apprenticeship more effective and benefi- 
cial. The question is one which has an 
important economical significance, and 
must, in consequence, be approached from 
a strictly economical standpoint—a fact 
which the author of the paper seems at 
times to overlook. We can only deal here 
with the engineering branch of the sub- 
ject, but it must be admitted that the 
craftsmanship and personal skill once de- 
manded of engineers are now almost elin- 
inated by the introduction and increasinz 
application of machinery. Subdivision 
of labor is another element which plays 
a significant part in keeping down hand- 
work, thus lessening the amount of skill 
and dexterity required of an employé, 
while an apprentice has little opportunity 
for obtaining a thorough all-round train- 
ing in even a particular branch of engi- 
neering. An apprentice to electrical en- 
gineering, for example, is-—if the firm to 
whom he is apprenticed are manufactur- 
ers of electrical plant—made to serve his 
apprenticeship either in the machine, the 
fitting, the winding, or other shop, and 
at the end of his term has probably little 
or no knowledge of the work appertaining 
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to any department other than that in 
which he has served. As a rule, compara- 
tively little time is required to instruct an 
apprentice in any particular department 
of work, for the few details there are to 
be learned are soon acquired by a youth of 
ordinary intelligence. In consequence of 
the lack of change or variety in the work, 
or the meagre demand for brain work, 
the apprentice’s mental faculties become 
sterile; he acquires idle and slothful hab- 
its, and finally loses all real interest in 
his work and in his employer's welfare. 
Even the most diligent worker is liable to 
be influenced by the loose atmosphere of 
the workshop which even the most rigor- 
ous management can not wholly correct, 
and which is created by the presence of 
workmen who have not much sympathy 
The long 
hours which apprentices are called upon 


with their employers’ aims. 


to work is also inimical to the best results. 
It is surely impossible to hope that young 
people, however diligent they may be at 
the bench or in the evening technical 
schools, will be in a condition in the eve- 
ning to deal with intricate mathematical 
or scientific subjects having a bearing on 
their training. It is clear, therefore, that 
the old idea of apprenticeship is untena- 
ble in the engineering industries, and that, 
instead of attaching supreme importance 
to binding boys to such industries for a 
stipulated number of years, greater good 
will result if the educational qualifications 
and the habits of boys are rated at their 
true value. Mr. Parsons brought forward 
a scheme for establishing a kind of em- 
ployment bureau between the schools and 
the masters of different trades, and Pro- 
fessor W. E. 


the discussion on the paper, was right in 


Dalby, in contributing to 
commending such a scheme. He referred 
to his own experience, and said that when 
June came round every vear he found that 
one of his chief duties in connection with 
the department over which he presided at 
the Central Technical College, was to deal 
with the appointments that students were 
trying to obtain by fitting the employer to 
the student. That shows the need for 
some central bureau or employment 
agency which would bring the two classes 
together, and Professor Dalby’s sugges- 
tion that an attempt should be made to 
bring the Employers’ Federation of Lon- 
don into coordination with the schools 
and colleges is certainly a step in the 
right direction as far as the problem in 
London is concerned.—The Electrical En- 
gineer (London), February 15. ` 
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A Large Order for Electric 
Cars. 

The Brooklyn Rapid Transit Company, 
Brooklyn, N. Y., has placed what is prob- 
ably the largest single order for new cars 
ever given by any railroad company in the 
country. The contracts call for 100 of 
the newest type of cars for elevated rail- 
way service, and 100 surface cars. The 
contract for the surface cars has been 
awarded to the John Stephenson Com- 
pany, of Elizabeth, N. J. The cars will 
be of the latest type of convertible sum- 
mer and winter cars. They will be 
equipped with air-brakes and storm-proof 
vestibules. The first of the surface cars 
will be ready about the middle of July. 
The cost of each car will be about $6,000. 

The elevated cars will be steel framed, 
and the contract price is $14,000 each. 
Fifty of them will be built by the Jewett 
Car Company, of Newark, Ohio, and fifty 
by the Laconia Car Company, of Laconia, 
N. H. 

The contracts aggregate a total of 
$2,000,000. 

——— S 
The Hudson & Manhattan 
Tunnel. 


The rapid transit commission of New 
York city has filed with the secretary of 
state at Albany a certificate modifying the 
terms of a certificate issued February 2, 
1905, to the New York & New Jersey 
Railroad, known as the Tunnel Company, 
and operating from New York city to 
New Jersey. The Tunnel Company is 
one of the corporations merged into the 
Hudson & Manhattan Railroad Company. 
The certificate, which has been accepted 
by W. G. McAdoo, president of the Iud- 
son & Manhattan Railroad, fixes at $1,000 
the annual rental to be paid the city of 
New York by the railroad company for 
exits from its tunnel to be situated in 
Fourteenth street, near the westerly side 
of Sixth avenue; Twenty-third street, 
near the westerly side of Sixth avenue, 
and two on Twenty-eighth street, near the 
easterly side and near the westerly side 


of Sixth avenue. 
a es 


American Institute of Elec- 
trical Engineers. 


The 217th meeting of the American In- 
stitute of Electrical Engineers will be 
held in the auditorium of the Engineers’ 
Building, 33 West Thirty-ninth street, 
New York city, on Friday evening, March 
29, 1907, at 8 P. M. 

Papers on “Lightning and Lightning 
Protection” will be presented by C. P. 
Steinmetz, E. E. F. Creighton and D. B. 
Rushmore. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A New Decade Testing Set. 

The illustration herewith shows a new 
type of testing set placed on the market 
by Queen & Company, Incorporated, of 
Philadelphia, Pa. It possesses some in- 
teresting features not the least of which is 
its small size, the outside dimensions being 
nine and one-quarter inches long, seven 
inches wide and seven and one-half inches 
deep with a total weight of about eleven 
pounds. This compact shape is due 
primarily to a radical departure from the 
orthodox design of decade testing sets 
which, as will be seen from the illustra- 
tion, consists in arranging the rheostat 
sections in the form of arcs, while the 
bridge sections occupy intermediate posi- 
tions within these arcs, Practically no 
part of the rubber top, therefore, in this 
design is dead space. 

A new type of construction has been 
followed in the contact plugs and switches, 
the latter being straight leaves beveled 
at the outer end and making contact with 
an under surface of each individual contact 
block, the under surface being chosen as 
naturally remaining much cleaner and 
dust free than the usual top style contact. 
This style of brush contact was adopted 
only after a long series of experiments in 
actual practice where its low initial resist- 
ance and constancy over long use were 
thoroughly demonstrated. l 

Each rheostat row carries ten coils o 
the usual denomination and each ratio 
arm four coils, while additional blocks 
areʻhere provided so that one arc can be 
open-circuited, and in other cases the op- 
posite arm short-circuited, the latter be- 
ing frequently desirable in such cases as 
the Murray loop test. 

The resistance coils are wound with 
manganin wire properly shellacked and 
baked and the resistances, therefore, re- 
quire no correction over wide changes in 
temperature. 

The galvanometer is of the D’Arsonval 
type with a long, narrow coil, securing, 
thereby, a high sensibility with dead-beat 
action. 

A specially arranged Ayrton shunt al- 
lows the galvanometer a much wider range 
of application than heretofore, shunting 
values of 0.1 and .01 being provided. 
Keys are in series with both battery and 
galvanometer circuits and can be locked 


down to make permanent contact by 
means of a thumb nut at the back of the 
strap, or both keys may be depressed with 
the same finger when necessary. Binding 
posts and switches are provided so that 
the set can be used in connection with an 
outside galvanometer or outside batteries 
if this is ever desired. 

The battery consists of six special dry 
cells mounted in the base of the set, with 
their terminals extending through the 
side of the case, but the end of the tip 
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A Large Electric Sign. 

One of the largest electric signs in the 
world is to be installed at Detroit by the 
Morgan & Wright Company, in the near 
future, to cost several thousand dollars. 

A thorough study of electric signs was 
made by a special committee of the Mor- 
gan & Wright Company preparatory to 
placing their order for a sign. The com- 
mittee visited several cities in which were 
installed some of the largest and best 
electric signs in this country, and after 
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being below the outer surface. If the in- 
strument were inadvertently placed on its 
side the terminals would not be short- 
circuited. By removing four small screws 
from the base of the case the cell compart- 
ment is opened and the batteries can be 
exchanged without unsoldering or re-wir- 
ing any connections. As this compart- 
ment is entirely separate from the rest of 
the case and securely sealed therefrom 
there is no danger, during the changing of 
the batteries, of dirt getting into the in- 
terior around the galvanometer and resist- 
ance coils. 


carefully making up their minds as to the 
kind of a sign they wanted, they requested 
the various sign companies to each make a 
six-foot letter R in their best method of 
construction, and to install it on the roof 
of their new building facing the Detroit 
river. After the officials had made a care- 
ful and exhaustive examination of the de- 
tails of construction of the different letters, 
they were all illuminated at the same time 
and viewed from different angles and 
points by the committee at night; they 
viewed them from Belle Isle bridge, then 
crossed over to Belle Isle to a distance 
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over a mile from the building, afterward 
taking a boat and viewing the letters from 
different points on the river to find out 
which letter had the greatest angle effect. 
The same kind of a test was made in day- 
light to find the best day effect. 

The specifications stated that the sign 
was to be installed on the two buildings 
facing the Detroit river; to extend from 
the extreme sides of the buildings and 
‘bridge over a span of thirty-six feet, a 
distance altogether of 140 feet. The 
height was to be thirty feet, and the sign 
to be installed on an angle-iron frame of 
sufficient size and strength to support the 
letters and resist the strong wind pressure 
of this location, the letters to be made of 
twenty-two-gauge galvanized iron. 

After much deliberation the committee 
selected a letter of the concave groove 
method of construction with a face of one 
and one-half inches for daylight effect. 
This letter was made by the A. & W. 
Electric Sign Company, of Cleveland, and 
is known as the A. & W. groove letter. 

The A. & W. Electric Sign Company 
was also awarded the contract for installing 
the sign. The sign will be 140 feet long 
and thirty feet high and will extend from 
the roof of one building across a span of 
thirty-six feet to the roof of a second 
building. The name “Morgan & Wright” 
will form the top line in letters ten feet 
high and “Detroit Rubber Works” the 
second line in letters six feet high. The 
face of the letters will be gold leafed for 
day effect and the sides painted green, 
which will make an excellent combination 
for a day sign. 

The sign will require about 1,400 lamps 
and will be installed ready for lighting 
about April 1. 

The A. & W. Electric Sign Company in- 
stalled four large signs recently on the 
four corners of the Pardridge & Blackwell 
Building in Detroit. They consist of four 
“hearts” forty feet high with the letters 
P. & B. twelve feet high inside the hearts. 

eee 


New Motor-Driven Shaper. 

The illustration herewith shows an 
interesting application of a General 
Electric continuous-current motor to a 
high-speed, quick-stroke, twenty-four-inch 
shaper recently manufactured by Gould & 
Eberhardt, of Newark, N. J., for the Na- 
tional Tube Company, Lorain, Ohio. 

As will be seen, the motor is mounted 
on the back of the main column of the 
shaper, thus making it integral with the 
tool, and at the same time keeping it well 
up from the floor, where it will be pro- 
tected from dirt or sweepings. The com- 
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pact cylindrical construction of the motor 
adapts it well to the machine so that a 
symmetrical unit results. Power is trans- 
mitted to the main shaft of the shaper 
thrcugh a Morse silent chain. 

One of the particular features of in- 
terest in this electrically driven tool is 
found in the fact that the motor is not 
stopped and started each time that the 
tool itself is stopped or started. The mo- 
tor may run continuously and by means 
of the long, curved lever shown at the 
right in the view, a clutch is thrown in or 
out, as occasion requires, thus giving per- 
fect contro! of the cutting head without 
the strain or shock involved in starting 
and stopping the motor instantaneously. 

A very desirable feature in connection 
with the clutch is the mechanical brake, 
which enables the cutting head to be 
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brought to rest almost instantly during 
any portion of the stroke. 

The arrangement for governing the 
transverse feed of the table is ingenious 
and effective, as is also the means for sup- 
porting the table on the extended base 
when heavy work is being machined. 

— e0 

Heating and Ventilating a 

Modern Hotel. 

The heating and ventilating equipment 
of the Hotel St. Regis, New York city, is 
of unusual interest on account of the use 
of the indirect steam-heating system for 
all public portions and 550 guests’ rooms 
in a building eighteen stories in height, 
direct radiation having been eliminated 
in all portions except in the servants’ dor- 
mitory upon the eighteenth floor. For 
this indirect heating service a number of 
independent blower systems are used with 
cheesecloth filter intakes, automatic tem- 
perature control on heating stacks and 
humidifiers for automatic regulation of 
the moisture carried in the air. The sys- 
tems are in all cases designed to maintain, 
in connection with the exhaust ventilation 
system, a uniform temperature of seventy 


‘degrees Fahr., in zero weather, all hav- 


ing exhaust vent connections through reg- 
ister openings or fireplace flues. A fea- 
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ture of the installation is the subdivision 
of the heat supply to the guests’ rooms 
upon the upper floors into three nearly 
equal divisions, each of which is supplied 
by a heating fan on a floor underneath 
for upward delivery. 

The blowers are all three-quarter- 
housed steel plate fans, built by the E. F. 
Sturtevant Company, of Boston, Mass., 
with top vertical outlets, delivering to 
overhead lines of duct work, which supply 
the delivery systems on the floors above. 
They are located with short direct con- 
nections to the tempering coil casings and 
all have individual motor drives. The 
motors are all of direct-current type oper- 
ated from the 220-volt power mains of 
the hotel electrical distributing system and 
are equipped with speed-regulating start- 
ing rheostats, allowing three variations of 
speed from two-thirds speed to full speed 
by field control. The motors are all 
mounted on brick piers and drive the fans 
through flexible shaft couplings. 


—— eee 


The “Duntley” Air-Cooled 
Electric Drill for Alter- 
nating Current. 

At the recent electrical show held at the 
Coliseum, Chicago, Ill., a great deal of 
interest was manifested in the “Duntley” 
air-cooled electric drill for alternating cur- 
rent, which was there shown in operation 
for the first time by the Chicago Pneu- 
matic Tool Company, Chicago, Ill. 

A small alternating-current motor, in 
which large starting torque, durability, ef- 
ficiency and light weight are prominent 


THe ‘ DuNTLEY” A1iR-COOLED ELECTRIC DRILL 
FOR ALTERNATING CURRENT. 


characteristics, has been developed es- 
pecially for the “Duntley” electric drill. 
These drills are equipped with single, two 
and three-phase motors. The single-phase 
drill will start under considerable load, 
and weighs no more than a direct-current 
tool of the same capacity. It contains no 
brushes nor any moving contacts whatever, 
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the rotor being bar-wound and operating 
as in an induction motor. 

Two and three-phase drills are made on 
the induction-motor principle, with bar- 
wound rotor, there being no brushes or 
moving contacts in the apparatus. These 
tools are very powerful and will develop 
even more power than the corresponding 
sizes of direct-current drills. 

The absence of comimutator, brushes or 
any moving contacts renders these tools 
especially desirable on account of freedom 
from any tendency to spark or possible 
trouble from flying dust or particles en- 
countered in some classes of work. 

The drills are regularly built and car- 
ried in stock for sixty cycles, one, two and 
three-phase, and 110 and 220 volts. 

The mechanical features of the two and 
three-phase drills are the same as the 
single-motor direct-current drills, which 
have been fully described in previous is- 
sues of the ExvectricaL Review. The 
planetary gear and ventilating fan have 
been retained. 

The Chicago Pneumatic Tool Company 
has also placed on the market portable 
electric grinders and blowers for both al- 
ternating and direct current. 
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“A Notable Order for Measur- 
ing Instruments.” 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your issue of March 16 contained an 
article entitled 
Measuring Instruments,” which, if ac- 
cepted by those interested in the art of 
electrical measurements, conveyed mis- 
leading information regarding the sensi- 
bility that is, and has been, obtained by 
instruments constructed upon the Weston 
principle. | 

It was specifically cited in that issue 
that meters recently constructed by the 
Keystone Electrical Instrument Company, 
which while embodving the “dead-beat” 
and “accuracy” characteristies demanded, 
were so designed as to “give full scale 
deflection on sixty volts with 100,000 
ohms resistance, the resistance to be self- 
contained in the instrument.” 

Attention was directed to the fact that 
this sensibility “meant the construction 
of a commercial instrument with pivoted 
moving coil having a resistance of 1,667 
ohms per volt, and that the makers had 
but one-sixteen-hundred-and-sixty-seventh 
(0.000599) of an ampere at its disposal 
for full scale deflection.” 

You further stated that “it is believed 
these are the most sensitive instruments 
which have been put into commercial use 


“A Notable Order for- 
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in the shape of a calibrated instrument 
with pivoted moving coil.” 

In view of the publicity given to those 
statements in the article, we consider it 
will be of interest to you and your readers 
to ascertain that for at least the past 
fifteen years this company has been fur- 
nishing commercial instruments of the 
portable type guaranteed to an accuracy 
of one-fifth of one per cent, giving full 
scale deflection with 600 volts through a 


self-contained resistance of one megohin | 


(1,000,000 ohms), so that there has been 
no novelty introduced to the art by pro- 
ducing an instrument with a resistance 
of 1,667 ohms per volt. 

It is perhaps still more interesting to 
note that we have during the past five or 
six years furnished numerous customers 
with several hundred of our standard 
round pattern switchboard instruments, 
designed to operate on a potential of forty 
volts through a self-contained resistance 
of 100,000 ohms, which sensibility repre- 
sents a resistance of 2,500 ohms per volt 
and a current required for full-scale de- 
flection amounting to 0.0004 amperes 


` (two-thirds of the amount specified in the 


aforesaid article). 

The particular examples herein men- 
tioned do not, however, indicate the ex- 
treme limitation of the sensibility of in- 
struments of this type when properly 
manufactured, for should the requirements 
of any branch of the electrical industry 
demand it, there is no reason why volt- 
meters comprising all the essential charac- 
teristics should not be furnished with a 
resistance -of 5,000 or more ohms per 
volt, or a current consumption of 0.0002 
amperes for full-scale deflection. 

WESTON ELECTRICAL INSTRUMENT (Co. 
Caxton Brown, Sccretary. 
Waverly Park, Newark, N. J., March 18. 
———_—_ =e __-____-- 
Single-Phase Generator at 

Belleville, Ill, Works 

Economy in Feed-Wire 

Copper. 


Belleville, Ill., having some 20,000 in- 
habitants, possesses a greater number of 
manufacturing industries of various kinds, 
especially foundries, than is usual for a 
town of its population. The Belleville 
Gas and Electric Company, which has 
been supplying both light and power for 
these factories for several years, for a 
long time maintained a 500-volt direct- 
current service which, it was found, re- 
quired considerable expenditures for feed- 
wire copper in order to extend and enlarge 
its service to take care of new factories 
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scattered along the rights of way of 
several railroads passing through Belle- 
ville. 

A means of overcoming this difficulty 
was presented in the alternative of sup- 
plying power from single-phase lighting 
circuits or of installing a polyphase dis- 
tributing system for power purposes. The 
latter plan involved expensive changes, so 
that the use of a single-phase system was 
adopted and an Allis-Chalmers Corliss en- 
gine direct-connected to an Allis-Chalmers 
single-phase generator was the equipment 
selected to solve the difficulty. The gener- 
ator is a 550-kilowatt, 2,300-volt, sixty- 
cycle machine of standard design, and the 
engine is one of the well-known Reynolds- 
Corliss type, thirty inches by forty-eight 
inches. 

While a considerable portion of the 
present output is through a 6500-volt, 
direct-current generator, the 500-volt sys- 
tem is not being extended. All new busi- 
ness is taken on the single-phase alternat- 
ing-current circuits, and sóme business 
has even been changed from 500 volts, 
direct current to single-phase, alternating 
current, because of better voltage regula- 
tion on the alternating-current circuits. 
Out of a connected load of about 900 
horse-power, 500 is in direct-current 


motors. 
——__-@—e___- 


Consolidated Gas, Electric 
Light and Power Com- 
pany, of Baltimore, to Buy 
Power. 

It is announced that the Consolidated 
Gas, Electric Light and Power Company, 
of Baltimore, Md., has made a contract 
with the McCall’s Ferry Power Company 
to furnish electric power to Baltimore, 
Md. The power will be generated thirty- 
eight miles from Baltimore, and will be 
brought to that city by overhead wires. 
The high-tension current will be reduced 
in transforiner stations for distribution 
throughout the city. 

— 0M 


The Sweeten-Crossan Electric 
Company. 

In the issue of the ELECTRICAL REVIEW 
for March 9 the announcement was made 
that “Sweeten, Crossan & Company” had 
closed a contract for the Philadelphia 
agency on Brilliant lamps. 
designation was in error. 


The company 

This should 
“Sweeten-Crossan Electric 
Company.” The company’s headquarters 
are at 816 Arch street, Philadelphia, Pa. 


have been 
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The “Tuerk” Alternating- 
Current Ceiling Fans. 


The Hunter Fan and Motor Company, 
Fulton, N. Y., is meeting the demand for 
the “Tuerk” alternating-current ceiling 
fans with a handsome line of apparatus, 
which, while conforming to the designs 
which have been standard for a number of 
years, has been improved in some of the 


Tuerk Type A—4-BLAaDE CEILING FAN. 


details, so as to more than ever meet mod- 
ern requirements of finish and adapta- 
bility. 

Fig. 1 shows the type A four-blade fan. 
These fans have a sixty-inch sweep and 
operate at 175 revolutions per minute, 
consuming from 105 to 110 watts. The 
motor is of the induction type. Two of 
the blades on this fan can be adjusted at 
will while the fan is in motion, setting 
them to any angle. An electrolier at- 
tachment can be furnished with two, 
three, four, five or six lights, as desired. 


Tuerk Type C—4-BLADE CEILING FAN. 


The electrolier fan can also be furnished 
so wired as to use the lights and fan in- 
dependently of each other. Where the 
electrolier is used, however, the fan ad- 
justment at various angles is not possi- 
ble. 

Fig. 2 shows the type C four-blade fan. 
These fans are made with both two and 
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four blades. The two-blade fans have 
fifty-inch sweep, and the four-blade fans 
fifty-two-inch sweep. The fans operate at 
225 revolutions per minute. The motor is 
of the induction type. The type C fan 
can be made into an electrolier fan with 
two or four lights by adding electrolier 
stems, sockets and shades. 

In addition to these two types the com- 
pany manufactures the type B ceiling fan, 
which is furnished with a ventilated case 
and operated at two speeds—175 and 150 
revolutions per minute. The company 
also manufactures the type D alternating- 
current deflector ceiling fan. This fan 
has five speeds, ranging from 500 to 1,050 
revolutions per minute. The four steel 
blades run inside of a deflecting case, and 
are therefore adapted principally for 
banks, dining cars, billiard tables and res- 
taurants, where one fan is used over each 
table. This type of fan may also be fur- 
nished with an electrolier attachment. 

The type E fan is made with two or 
four blades, with sixty-inch sweep. It 
has two speeds—175 and 140 revolutions 
per minute. The “Tuerk” alternating- 
current column fan is furnished with two 
and four blades, with sixty-inch sweep. 
This is also furnished with a two-speed 
switch, and may be fitted with an electro- 
lier attachment if desired. 


—_—__<@——_____ 


Inspection Trip to Fort 
Wayne, Ind. 

E. K. Gillette, Cincinnati manager of 
the Babcock & Wilcox Boiler Company, 
in conjunction with J. A. Brett, Cincin- 
nati manager of the Westinghouse Elec- 
tric and Manufacturing Company, and 
Arthur Brown, Cincinnati manager of the 
Westinghouse Machine Company, con- 
ceived the idea of visiting the Fort Wayne 
& Wabash Valley Traction Company’s 
power plant as a compliment to Thomas 
Elliott, consulting engineer, of Cincin- 
nati, who designed the plant. 

The party left Cincinnati Saturday 
evening, March 9, at 8 o’clock, in a pri- 
vate train consisting of three Pullmans 
and baggage, and arrived in Fort Wayne 
at an early hour Sunday morning. The 
Westinghouse Electric and Manufacturing 
Company was represented by J. A. Brett, 
G. H. Gibbs, W. G. Leary and C. R. Gilli- 
land. The Babcock & Wilcox Boiler Com- 
pany was represented by Edward K. Gil- 
lette, F. C. Bitgood and Wm. A. Neisel. 
The Westinghouse Machine Company was 
represented by Arthur A. Brown, of Cin- 
cipnati. The Westinghouse Companies’ 
Publishing Department, of Pittsburg, was 
represented by Norman G. Meade. Among 
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the invited guests were Thomas Elliott, 
consulting engineer of the Cincinnati 
Traction Company; J. B. Bevear, man- 
ager of the Cincinnati office of the General 
Electric Company; Frank Strieby, rail- 
way department, General Electric Com- 
pany; Herbert McNulta, chief engineer 
of the Cincinnati Traction Company; 
James H. McCabe, manager of the Cin- 
cinnati office of the Murphy Iron Works; . 
Thomas J. Cookson, of the Cookson Steam 
Specialty Company; Edward McClintock, 
chief engineer of the Union Gas and Elec- 
tric Company, Cincinnati; C. T. Hughes, 
manager of the Cincinnati office of the 
Ideal Engine Company; E. H. Lestetter, 
manager of the Detroit Stoker and Foun- 
dry Company ; John Neil, of the John W. 
McGowan Company; Arthur P. Taylor, 
of the Charles Taylors Sons Company; 
Louis Arnold, of the George Weiderman 
Brewing Company, Cincinnati; A. B. 
Jacobs, of Jacobs & Arnold, Cincinnati: 
M. S. Folger, of the Cincinnati Traction 
Company; V. T. Price, manager of the 
Cincinnati office of the Buckeye Engine 
Company; George Knapp, of the Post- 
Glover Electric Company, Cincinnati; 
Ralph P. Willis, of the R. P. Willis Com- 
pany, Springfield, Ohio; George W. 
Cleveland and Wm. P. Hubbell, of the 
Cincinnati Inspection and Report Bureau ; 
W. C. Greene, of the American Engineer- 
ing and Specialty Company; A. C. Beat- 
tie, of the Beattie Electric Company, Cin- 
cinnati; Dan Delaney, of the Dearborn 
Drug and Chemical Company, Chicago; 
L. F. Rainey, of the Cincinnati office of 
the General Electric Company, and 


Charles Kilgour, second vice-president of 
the Toledo Urban & Interurban Railway. 


— e0 
A Correction. 

On page 427 of the Errecrricar Re- 
view for March 9 an unfortunate typo- 
graphical error was made in describing ` 
the ceiling and desk fans made by the 
Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. The statement 
was made that this company’s ceiling and 
column fans are all “direct-current mo- 
tors of the pure induction type.” This 
should have read “direct-connected mo- 
tors of the pure induction type.” 

—__<@——_____ 
New Power Plant for 
Cincinnati. 

The Cincinnati Gas and Electric Com- 
pany, through the lessee, the Union Gas 
and Electric Company, has acquired an 
extensive tract of land in Cincinnati, 
Ohio, on which to build a new power 
plant. The cost will aggregate about 
$1,500,000. 
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DOMESTIC AND EXPORT. 


HUDSON RIVER POWER COMPANY TO ERECT LARGE 
`” POWER PLANT—Representatives of the Hudson River Electric 
Company are closing options obtained on land and water rights 
necessary for the development of a 30,000-horse-power electric plant, 
to be run by power obtained from the Delaware river. It is stated 
that $15,000,000 will be expended upon the enterprise. For several 
months last summer the company had engineers making surveys, 
soundings and borings along the Delaware, from Cold Eddy to Big 
Foul Rift. The plant is to operate the large cement mills, trolley 
lines and manufactories in the section. 


COLORADO ELECTRIC MERGER—Negotiations for consolidat- 
ing the Central Colorado Power Company, capitalized at $22,000,000, 
and the Northern Colorado Power Company, with a capital of $10,- 
000,000, are being carried on by Myron T. Herrick, Thomas F. 
Walsh, Simon Guggenheim and others interested in the Central 
Colorado Power Company. When the negotiations are completed 
the combined company will be capitalized at $50,000,000, and will 
supply electric light and power to almost three-fourths of Colorado. 
The Central Colorado Power Company was organized last November, 
and Mr. Herrick says it immediately will expend $9,000,000 in Colo- 
rado and $40,000,000 more later. 


MEXICAN STREET RAILWAY MERGER—The light and power 
and street railway interests of La Electra, S. A., and the Compania 
Industrial de Guadalajara, the competing concerns of Guadalajara, 
Mexico, will be merged by a combination of Mexico City interests. 
All arrangements have been practically completed. Principally 
concerned in the combination are the Banco Central and the Berme- 
jillo banking circles. The holdings of the Compania Industrial 
will be purchased for a sum in excess of $2,500,000. The Berme- 
jillos now control the stock of La Electra, and the Banco Central 
holds the bonds of that concern. In this way the merger of the 
Guadalajara companies will be effected and a new corporation 
formed. One effect of the merger will be to give Guadalajara elec- 
tric traction at a much earlier date than was expected. It is prob- 
able that electric cars will be in operation in all sections of the city 
within ninety days. The Compania Industrial de Guadalajara is 
composed of French merchants of Guadalajara. La Electra is a 
Spanish concern. 


CHEROKEE POWER COMPANY TO BEGIN WORK ON 
PLANT—Plats showing the location and resultant overflow land of 
the proposed one million-dollar electric power plant of the Cherokee 
Power Company, to be erected on Grand river, twelve miles south- 
west of Afton, I. T., have been filed with the secretary of the in- 
terior at Washington, D. C. The charter for the new company was 
secured on February 23. The proposed new plant will harness the 
waters of Grand, Spring, Neosho and Cowskin rivers, and Shoal, 
Brush, Five-Mile and Lost creeks, and will have a capacity of 15,000 
horse-power. The new company is practically a Joplin enterprise 
and will furnish the Joplin mining district with light and power. 
In addition the towns of Vinita, Afton, Miami and Grove, I. T.; 
the Quapaw mining district, Baxter Springs and Galena, Kans., and 
other towns along a line fifty miles north to the Joplin, Webb City, 
Oronogo and Carl Junction mining districts, will be supplied. Con- 
demnation proceedings to secure right of way over the overflow 
land near the proposed dam are now pending, and work on the 
dam and plant is to be hastened. The officers and directors of the 
new company are: Joseph Schneider, Joplin, president; Charles 
Moore, Joplin, vice-president; Thomas M. Reynolds, Afton, I. T., 
secretary-treasurer; W. G. Sergeant, Joplin, assistant secretary- 
treasurer, and Harry O. Bland, Afton, I. T. 


SYRACUSE (N. Y.) TO HAVE LOWER LIGHTING RATES— 
The Syracuse Lighting Company, Syracuse, N. Y., has abandoned 
its fight against the reduction in gas and electricity rates ordered 
by the state commission of gas and electricity. John J. Cummins, 


president, for the company and for its associate corporation, the 
Syracuse Gas Company, has issued an announcement to the public 
that the commission's order will be fully complied with and that 
all litigation over it is ended. The order was to have been effective 
October 1. Because of the company’s appeal to the appellate divi- 
sion of the Supreme Court, consumers have been obliged to pay the 
old rates. The order of the state fixes ninety-five cents per thou- 
sand cubic feet as the maximum price of gas, nine cents per kilo- 
watt-hour for electricity until October 1, 1907, and eight cents per 
kilowatt-hour thereafter, and $68 per street arc lamp per year. It 
also refixes a standard of service for gas, requires an improved 
system for the inspection of arc lamps and establishes a classified 
schedule of rates for electric current for light, heat and power. 
The reduction in rates for gas and electricity will, it is estimated, 
mean an annual saving for the people of Syracuse of about $120,000. 


BRILL COMPANY ABSORBS CAR-BUILDING CONCERNS— 
The J. G. Brill Company has transferred its business to a new cor- 
poration, chartered under the laws of the commonwealth of Pennsy]- 
vania, known as the J. G. Brill Company, the better to complete and 
deliver its orders throughout the country, and to bring within its 
control a more extensive equipment for the filling of its foreign 
orders. The new company has by specific agreement assumed all 
of the obligations and contracts of the old company, and has at the 
same time become owner of the entire capital stock of the American 
Car Company, the G. C. Kuhlman Car Company and the John Ste- 
phenson Company. The companies are located at vantage points 
in the car manufacturing industry throughout the country—the 
American Car Company, at St. Louis; the G. C. Kuhlman Company, 
at Cleveland, Ohio, and the John Stephenson Company, just out- 
side Elizabeth, N. J. This consolidation means the doubling of the 
J.G. Brill stock, originally capitalized at $5,000,000. The new com- 
pany now has $10,000,000 of equipment at its disposal. There is also 
contemplated the purchase of a large New England concern. Upon 
this plant the new company has an option. The old company will 
maintain its separate existence under the law for the filling of 
contracts entered into under its old status, but with the completion 
of these contracts it will cease to exist. 


GUANAJUATO POWER AND ELECTRIC COMPANY—At a spe- 
cial meeting of the stockholders of the Guanajuato (Mexico) Power 
and Electric Company the proposition to amend the articles of in- 
corporation of the company, so as to increase the capital stock from 
$3,000,000 to $3,500,000 was carried. The new stock issue of $500,- 
000 is to be exchanged for the entire capita] stock of the Michoacan 
Company. The Michoacan Company owns a concession from the 
Mexican federal government covering two water powers on the 
Angulo river, about thirty-five miles east of the present plant of 
the Guanajuato company. The gross earnings of the company for 
the year ending December 31, 1906, were $263,444, against $195,300 
in 1905, and the net profit increased from $60,423 to $105,667, a gain 
of $45,244. With a view to meeting the demand for additional 
electric power in the Guanajuato mining district and in other sec- 
tions, the Guanajuato Power and Electric Company is taking up 
additional water rights along the Duero river in the state of 
Michoacan, and a second hydroelectric plant will be installed. The 


company’s present plant is on the Duero river near Zamora, and 


the equipment was recently duplicated, raising the capacity to 6,000 
horse-power. Power is now transmitted to the city of Guanajuato 
and the Guanajuato mining district, to Leon, Celaya, Irapuato, La 
Barca, Ribera Castellanos and Ocotlan, and new lines are projected 
to San Felipe and the Pozos mining camp, both in the state of 
Guanajuato. Capitalists of Colorado Springs, Col., are largely in- 
terested in the Guanajuato Power and Electric Company. The com- 
pany is responsible for the revival of the mining industry in the 
Guanajuato district, the cheap power making the treatment of low- 
grade ores possible. 
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ELECTRIC LIGHTING. 
GUTHRIE, OKLA.—The electric light plant at Chickasha will 
be improved at an outlay of $14,000. 


MANGUM, OKLA.—At an election held recently the proposition 
to purchase the electric light plant was defeated. 


TECUMSEH, NEB.— At a special election the proposition to issue 
bonds for a new electric lighting plant, in the sum of $12,750, was 
carried. 


COLUMBUS. GA.—An ordinance has been introduced calling for 
a bond election July 11 to vote on issuing $100,000 bonds for a 
municipal lighting plant. 


NORWICH, CT.—The Stafford Springs Electric Light and Gas 
Company is planning to build a large power plant on the Willi- 
mantic river in Willington. 


KENOSHA, WIS.—The city council has decided to submit the 
question of building a municipal light plant to the voters. The pro- 
posed plant is to cost $45,000. 


CLIFTON FORGE, VA.—The city council has rejected the bid 
of W. G. Mathews and associates for the lighting franchise and has 
decided to readvertise the franchise for April 8. 


ALEXANDRIA, VA.—At a regular meeting of the city council 
action was taken for the completion of the transfer of the municipal 
electric light plant to the Alexandria Electric Company. 


GRAND FORKS, N. D.—It is stated that the city council is con- 
sidering the matter of disposing of the municipal electric light 
plant, which has been operating at a loss for some time. 


BAXTER SPRINGS, KAN.—The Spring River Power Company 
is making surveys for a power plant on Spring river, east of the 
Omaha mine. Power will be furnished to the mines in the vicinity 
of Baxter Springs. 


SOUTH KANSAS, KAN.—The city council has entered into a 
contract with the Independence Electric Light Company for ten 
3,000-candle-power arc lights to be placed on the principal corners 
in the business district. 


COLUMBUS, OHIO—The council has fixed a maximum rate to 
be charged for electricity for lighting purposes in Columbus of eight 
cents, with a twelve and one-half per cent discount, or a net rate 
of seven cents per kilowatt hour. 


JERMYN, PA.—The directors of the Household Electric Light, 
Heat and Power Company have elected the following officers: presi- 
dent, John Marrion; vice-president, Samuel Waters; secretary, T. 
L. Depew; treasurer, J. B. Griffiths. 


WOONSOCKET, R. I.—The Woonsocket Gas Company has se- 
cured control of the Woonsocket Electric Machine and Power Com- 
pany. The stockholders of the company voted to accept an offer for 
their stock of $155.15 per share made by the gas company. 


COLUMBUS, IND.—The annual statistical report of the city 
clerk shows that during 1906 the city of Columbus paid only $31.03 
each for its street lamps. The city owns its own waterworks and 
electric light plant, and there are 137 street lamps in the city. 


HARTFORD, CT.—Circulars have been sent out to stockholders 
of the Hartford Electric Light Company notifying them of the pro- 
posed increase in the company’s capital. There will be 3,000 ($300,- 
000) new shares, one new one to each six shares now outstanding, 
raising the capital from $1,800,000 to $2,100,000. 


MADISON, WIS.—A. O. Fox, of this city, has purchased for a 
company here the franchise for commercial lighting of Galena, Ill., 
for twenty-five years, and has secured a contract for the arc light- 
ing of the streets of the city for twenty-five years. This includes 
turning over to Mr. Fox the present municipal plant. 


MEDINA, N. Y¥Y.—The common council has granted a franchise 
to the Niagara Falls Electrical Transmission Company. The fran- 
chise, by its terms, provides that the company shall be in full opera- 
tion at Medina by January 1, 1909, and that it shall supply light 
and power to the village at not to exceed $25 per horse-power. 


INDIANAPOLIS, IND.—To increase the amount of direct current 
for down-town commercial lighting, the Indianapolis Light and Heat 
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Company is about to build a new substation in East Ohio street. 
This substation will have a motor-generator capable of developing 
1,000 kilowatts, besides a large storage battery to reenforce the one 
now located in Bird street. 


ROME, N. Y.—At a meeting of the board of public works Chair- 
man White and Clerk Midlam were appointed a committee, to which 
Mayor Kessinger was added, to visit several near-by cities and ascer- 
tain forms of contracts for street lighting, advertising for bids for 
the same, franchises, etc., so that the local board may advertise for 
bids for the Rome contract at the earliest possible time. 


KAUKAUNA, WIS.—The present contract of the Kaukauna Elec- 
tric Light Company for lighting the streets expires next October 
and the common council is investigating the question of municipal 
and commercial lighting so as to be able to act intelligently when 
the proper time comes. A strong sentiment exists among the alder- 
men in favor of a municipal plant operated in conjunction with the 
waterworks. 


ALBANY, N. Y.—The state commission of gas and electricity 
has entered an order in the complaint of Mayor James G. Cutler 
against the Rochester Railway and Light Company, fixing the price 
of gas and electricity in the city of Rochester at ninety-five cents 
for gas from July 1, 1907, and eight cents per kilowatt-hour for 
electricity from October 1, 1907. These prices are on a par with 
those established by the commission in Syracuse. 


BRISTOL, TENN.—Charters have been applied for by the 
Holston Mining and Manufacturing Company and the Holston 
Water, Electric and Power Company. The incorporators are: M. 
L. Fowler, J. G. Haun, E. S. Fraser, E. P. Kinsel and J. H. McCue. 
These two companies are made up practically of the same stock- 
holders. The purpose is to develop a water power on the Holston 
river at Bluff City, and to generate electricity for lighting and 
power purposes. 


LANCASTER, PA.—The Strasburg Electric Light, Heat and 
Power Company has elected the following directors: W. K. Bender 
and L. J. Bair, of Strasburg; H. S. Hunsecker, of Lime Valley; 
I. Haines Dickinson, Quarryville, and Henry C. Bair, Pittsburg. 
The following officers were elected: president, W. K. Bender; vice- 
president, H. S. Hunsecker; secretary and treasurer, L. J. Bair; 
solicitor, Charles G. Baker. The company will have plants in 
Edisonville and Wheatland Mills, both being operated by water 
power. The plant at Edisonville is already in operation. The com- 
pany is already furnishing light to the boroughs of Strasburg and 
Quarryville, and it is expected will extend its system to Lampeter, 
Willow Street and Paradise. 


SPOKANE, WASH.—The Columbia Power Company has been or- 
ganized by W. T. Clarke, Marvin Chase and F. M. Scheble and its 
capital stock will be $100,000. The object of the company will be to 
furnish light and power to Wenatchee, and the surrounding country. 
According to the present plans of the promoters of the new proposi- 
tion, the plant will be located some fifteen miles above Wenatchee 
river. Engineers who have gone over the ground estimate that 
fully 4,000 horse-power can be generated. To do this it will be 
necessary to construct a canal from a point two miles above the 
intake of the present high line canal to the site of the proposed 
power-house, a sufficient volume of water being secured in this way 
to develop a large amount of power. 


WOONSOCKET, R. I.—An act has been introduced in the senate 
by Senator Francis Fagan, of Burrillville, incorporating the Northern 
Power Company, for the purpose of manufacturing and selling gas 
and electricity for power, heating and lighting purposes and supply- 
ing water for manufacturing, domestic and fire protection purposes 
in the towns of Glocester and Burrillville. The act names as in- 
corporators Senator Fagan, Senator Charles Potter, of Glocester, 
and Charles M. Whittaker. The company is empowered for the pur- 
poses of its business to carry any works constructed by it over and 
under highways, streets and railroads and to enter upon any high- 
way or street to lay pipes, build aqueducts and erect poles and wires 
on, over or beneath the surface. No such work is to be done without 
the consent of the town council of the town, however. The capital 
stock of the company is fixed at $250,000, and it is authorized to 
lease or purchase property rights and franchises in the two towns 
held by other persons or corporations, to an amount not exceeding 
its capital stock. 
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ELECTRIC RAILWAYS. 

DANVILLE, ILL.—The Illinois Traction Company has begun 
the erection of an addition to the local power-house for a 3,000- 
horse-power generator, to furnish power for substations on inter- 
urban lines out of Danville. 


JACKSON, MISS.—Kirkpatrick & Johnson, civil engineers of 
Jackson, have been engaged to prepare the plans and specifications 
of the electric railroad to be built at Yazoo City, and will begin 
work at once. This railway is to be owned by the city, and will be 
the first line of the kind in the state of Mississippi. 


ATLANTIC CITY, N. J.—By the terms of an agreement made 
between the highway committee of the city council and the Central 
_ Passenger Railway Company the city is to receive $100,000 and a 
perpetual income of not less than $500 a year for the privilege of 
laying an extra track on Virginia avenue from Atlantic avenue to 
the city limits. 


ELIZABETHTOWN, KY.—G. J. Lampton, the Louisville electric 
railway promoter, has begun surveying an electric railway route 
between Elizabethtown and West Point. The route is twenty-two 
miles long and parallels the old Louisville and Nashville pike. The 
cost of construction is estimated at between $10,000 and $12,000 
per mile. The road will probably be completed to Bowling Green. 


SPOKANE, WASH.—The Idaho Northern Railroad, which is 
building a railroad from Kingston to Murray and from Kingston 
to Coeur d’Alene, Ida., is planning to continue its line into Spokane. 
It is understood that practically all the right of way. has been 
secured. The right of way from Kingston to Coeur d’Alene by way 
of Fourth of July Cafion and from Kingston to Wallace is also 
completed. 


BURLINGTON, IOWA—tThe representatives of the Keokuk 
Columbus Junction Interurban have organized, the following officers 
being elected: president, J. E. Peterson, of New London; secretary, 
T. A. Craig, of Keokuk; treasurer, R. W. Wills, of Keokuk. A vice- 
president was selected from each of the towns represented. The 
object of the organization is to build an interurban from Keokuk 
to Columbus Junction. 


ATLANTA, GA.—At a meeting of the directors of the Georgia 
Railway and Electric Company plans for the rebuilding of trolley 
lines in Atlanta, the extension of many others, the construction of 
the new line to Hapeville, the addition of new trolley cars, both 
improving the service and shortening the schedules, the erection of 
car barns and a repair shop were submitted, approved and the work 
will be started in the next thirty days. 


NASHVILLE, TENN.—An order has been placed by the Nash- 
ville Railway and Light Company for thirty new double-truck street- 
cars, to cost on an average of $6,500 each, the contract calling for 
$200,000, delivery to be made in August. Besides this order for 
additional equipment, the Nashville Railway and Light Company 
has approved plans for improvements in the system to be completed 
within the year amounting to oyer half a million dollars. 


PITTSBURG, PA.—A syndicate of Pittsburg men has applied 
for a charter to build an electric railway in Washington county, 
to be called the Burgettstown, Florence & Paris Street Railway, con- 
necting at the three places named with the Pittsburg, Carnegie, 
Oakdale, McDonald and Steubenville line, now under construction. 
The incorporators of the new line are Charles W. Dahlinger, John 
W. Thomas, Robert L. Iams, Al Merver and I. W. Bingham. 


BUFFALO, N. Y.—The Cheektowaga Railway Company has been 
granted a franchise by the town of Cheektowaga to erect a trolley 
line from the city line on Clinton street through the town to the 
intersection of the Transit Road and the Lawson Road, and thence 
to the town line of Lancaster. The length of the road will be six 
miles and it will be double tracked. The incorporators of the com- 
pany, which is capitalized at $75,000, are Charles L. Williams, Wil- 
liam H. Kinch and E. L. Ryan. 


COLUMBUS GROVE, OHIO—The Columbus & Lake Michigan 
Railroad, built and projected by the late Benjamin Faurot, is to be 
turned into an electric line, and those in charge give out that work 
to this end will be commenced within the next few weeks. The 
road is now owned by the Schoepf syndicate of electric lines. At 
present the Columbus & Lake Michigan runs from Defiance through 
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Putnam county to Lima, a distance of about seventy-two miles. An 
extension to Bellefontaine from Lima has been commenced. 


FREDERICK, MD.—At a meeting of the stockholders of the 
Washington, Frederick & Gettysburg Railway Company in Frederick 
the directors were authorized to issue such additional stock as is 
necessary to build and equip the road. This stock is in addition to 
the first issue of $500,000, the capital stock of the company. The 
directors were empowered to issue mortgage bonds, not exceeding 
$400,000, to build and equip the road, together with the capital 
stock issue, from Frederick to the Pennsylvania state line. 


TROY, N. Y.—The directors of the Hudson Valley Railway Com- 
pany have received the resignations of the following directors: 
James O’Neil, John T. Christie, Harold K. Downing, J. A. O’Brien, 
of New York, and W. W. Blackmer, of Saratoga Springs. To fill 
the vacancies these were chosen: David Wilcox, president of the 
Delaware & Hudson Company; A. I. Culver, vice-president of the 
Delaware & Hudson Company; Cornelius F. Burns, of Troy, and 
James McElroy, F. B. Dixey, W. J. Mullin and Axel Eckstrom, of 
Albany. 


ALTON, ILL.—The stockholders of the Alton, Jacksonville & 
Peoria Railway Company, at a meeting at the general offices of the 
company in Jerseyville, authorized an increase of the capital stock 
from $300,000 to $800,000. The stockholders also authorized a bond 
issue of $800,000. The road, which will be an electric interurban, 
running from Alton to Jerseyville, Carrollton, Whitehall, Rood- 
house, Jacksonville and Peoria, is now under construction, from 
Alton to Godfrey, at which point the company expects to open up 
the line within a few weeks. The increased capital is for the pur- 
pose of completing the line to Jerseyville. 


OWOSSO, MICH.—E. M. Hopkins, of Detroit, president of the 
proposed electric system from Grand Rapids to Detroit via Ionia, 
Owosso and Pontiac, says that his company is now ready to do 
business. The contract has been let for the construction of the four 
lines, Grand Rapids to Ionia, Grand Rapids to Belding and Green- 
ville, Ionia to Owosso and Owosso to Pontiac. The Van Rensselaer 
Construction Company, of New York, has the contract and has 
already filed its bond of $100,000 for the performance of the work 
within the specified time. The first-mentioned line must be in oper- 
ation within one year from date of beginning, May 11, 1907. The 
two roads next mentioned must be completed within eighteen 
months and the Owosso-Pontiac line within two years from May 11 
next. 


BROOKLYN, N. Y.—President Winter, of the Brooklyn Rapid 
Transit Company, has announced that in the future the various 
lines of railroad controlled by it will be operated under their indi- 
vidual titles instead of under the name of the consolidated system. 
The names of the various companies that will be used are: Brook- 
lyn Heights Railroad Company, Brooklyn Union Elevated Railroad 
Company and the South Brooklyn Railway Company. Under the 
latter name will be operated the lines running through the south 
part of the city and to Coney Island. The Prospect Park & Coney 
Island Railway Company has been leased to the South Brooklyn 
Company, while the leases to the Brooklyn Heights Company of the 
Brooklyn Union Elevated, the Sea Beach Railway and the South 
Brooklyn Company have been terminated. It is thought the re- 
classification has been made to make ineffective any legislation 
that may be passed by the legislature looking to a five-cent fare to 
Coney Island. 


FREDERICK, MD.—The Frederick & Middletown Electric Rail- 
road Company and the Jefferson & Braddock Heights Railroad Com- 
pany have merged into a new corporation, which will hereafter 
operate the entire road under the name of the Frederick Interurban 
Railroad. The capital stock of the new company is $1,000,000 and 
the incorporators named are Emory L. Coblentz, of Middletown; 
Thomas H. Haller and Richard P. Ross, of Frederick; James E. 
Ingram, Jr., and Robert P. Graham, of Baltimore. The character of 
the new corporation authorizes the company to build extensions. 
A director of the company stated that plans along this line were 
under consideration, but had not yet assumed definite shape. The 
Jefferson & Braddock line has recently been completed. It inter- 
sects the Frederick & Middletown road at Braddock Heights. In 
addition to building a new power-house or enlarging the present 
one the new company contemplates extensive improvements in the 
way of new rolling stock and additions. 


March 23, 1907 


PERSONAL MENTION. 


MR. A. B. SAWYER, who has been manager of the electric light 
plant at Bay City, Mich., has resigned his position and will engage 
in business on his own account. 


MR. GEORGE SILLIMAN has been appointed to the superin- 
tendency of the Danville (Ky.) Light, Power and Traction Com- 
pany. Mr. Silliman has been with the company several months. 


MR. MARTIN WITHINGTON, manager of the York State Tele- 
phone Company at Binghamton, N. Y., has been transferred to the 
Pennsylvania district of the company. He is succeeded by John 
McGinnis. 


MR. R. W. HUTCHINSON, JR., whose technical work, ‘“Long- 
Distance Electric Power Transmission,” has just been published by 
the D. Van Nostrand Company, of New York, has an article in the 
March issue of Public Service on “The Question of Municipal Owner- 
ship,” in which publicly owned utilities are heavily scored. Mr. 
Hutchinson is on the staff of the National Brake and Electric Com- 
pany, Milwaukee, Wis. 


W. E. RUNDLE, New York city, inventor of the Rundle graphic 
cable chart, has worked out a standard “cable and manhole” sheet, 
which he is now prepared to furnish licensees. These sheets, twenty- 
two inches by twenty-nine inches in size, each record ten miles of 
cable and are bound in loose-leaf black flexible leather binder. Some 
of the companies adopting his graphic method are the Interborough 
Rapid Transit Company, the Manhattan Elevated Railway Com- 
pany, the New York & Queens County Railway Company, the Niagara 
Falls Power Company, the United Railways and Electric Company, 
of Baltimore; the Consolidated Gas, Electric Light and Power Com- 
pany, of Baltimore, and the London Underground Electric Railways 
' Company. 

DATES AHEAD. 

Underwriters’ National Electric Association. 
Electrical Committee, New York city, March 27-28. 

Ohio Independent Telephone Association. Annual convention, 


Columbus, Ohio, March 28. 
West Virginia Independent Telephone Association. 


W. Va., April. 
Iowa Electrical Association and Iowa Street and Interurban Rail- 


way Association. Annual meeting, Clinton, Iowa, April 18, 19 


and 20. 
Southwestern Gas, Electric and Street Railway Association. San 


Antonio, Texas, April 18-21. 

Oklahoma Electric Light, Railway and Gas Association. 
meeting, Oklahoma City, Okla., April 22-23. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Institute of Eiectrical Engineers. 
Niagara Falls, N. Y., week of June 24. 


ELECTRICAL SECURITIES. 

' What is conceded to be the most remarkable week ever expe- 
rienced in the stock market has passed into history, leaving con- 
siderable mystery as to the reasons for the violent fluctuations in 
prices, and the paradox that under the severest strain which the 
market has known since 1901, there is no record of failures. Fol- 
lowing a six months’ decline all along the line, many of the most 
stable securities lost from five to forty points ina few days’ trading. 
Undoubtedly the present prices are more nearly normal values for 
these securities than have been touched in a year or more. The 
remarkable feature of the near panic was that, notwithstanding 
the tightness of money, the interests involved appeared for the most 
part to be outright owners of stock, so that the losses, whatever 
they were, have been stood by those confessedly most able to stand 
them. Prices have been so high that the outside public has been 
unwilling to invest heavily, particularly in a declining market, so 
that the small investor, or that one who suffers most when stocks 
go off a few points, has been almost entirely eliminated from the 
present experience. Following the terrific decline in prices toward 
the middle of the week, it took very little buying effort to stop 
the downward movement and initiate a period of equilibrium. It 
is doubtful, however, whether there will be any rapid advance from 
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the present quotations, as what money may be available will likely 
be advantageously employed in building up manufacturing oppor- 
tunities, rather than in speculating in stock issues. The heavy 
demand which the manufacturers have experienced for the last two 
years, and particularly during the last eighteen months, has ef- 
fected a marked wear and tear upon machinery, and indicates a 
necessity for rehabilitation of plant, so that the present demand 
may be met and the future requirements may find the producer 
ready to supply the expanded market which the bountiful crops of 
the season just past and the general prosperity of the country in 
general indicate will be continued. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 16. 


New York: Closing. 
Allis-Chalmers common ..sssssssesssoses.o 12 
Allis-Chalmers preferred ..............000% 2814 
Brooklyn Rapid Transit ................05.% 55 
Consolidated Gas: ...e.esesesosecsoseesosss 124 
General Electrice io. vaisee Crib owe Pauses 147% 
Interborough-Metropolitan common ........ 254 
Interborough-Metropolitan preferred ....... 60 
Kings County Electric ...............02 cee 127 
Mackay Companies (Postal Telegraph and 

Cables) common (ex-dividend)......... 6914 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 68 
Manhattan Elevated ................0c000- 136 
Metropolitan Street Railway ............... 100 
New York & New Jersey Telephone ........ 112 
Western: “Union. «$2564 Saath sow sdwe de hee eles 8144 


Westinghouse Manufacturing Company 


The board of directors of the Western Union Telegraph Company 


-has declared a quarterly dividend of 114 per cent upon the capital 


stock, payable at the office of the treasurer on and after April 15 to 
shareholders of record at the close of the transfer books of March 20. 
The report of the company for the quarter ended December 31, 1906, 
is as follows: net revenue, $1,616,791; interest on bonded debt, $332,- 
687; dividends, $1,217,024; previous surplus, October 1, 1906, $16.- 
959.535; total surplus, December 31, 1906, $17,026,616. The estimated 
net revenue for the March quarter is $1,600,000. 


Bosten: Closing. 
American Telephone and Telegraph......... 121% 
Edison Electric Illuminating .............. 214 
Massachusetts Electric ........... cece ceees 64 
New England Telephone ..................- 118 


Western Telephone and Telegraph preferred. 75 


The annual report of the Western Telephone and Telegraph Com- 
pany for the year ended January 31 shows a surplus of $99,670 as 
against $87,426 for the previous year. The total net receipts were 
$1,821,754, and the expenditures $799,670, leaving net of $899,670. 
There was paid in dividends $800,000. 


Philadelphia: Closing. 
Electrical Company of America............ 9% 
Electric Storage Battery common........... 5914 
Electric Storage Battery preferred.......... 5915, 
Philadelphia Electric ........... ccc ee eee 77 
Philadelphia Rapid Transit ............... 17% 
United Gas Improvement .................- 86% 


The directors of the Electric Storage Battery Company have 
declared the regular quarterly dividend of 1% per cent on both 
common and preferred stocks, payable April 1 to stockholders of 
record on March 26. 

Directors of the United Gas Improvement Company have declared 
the regular quarterly dividend of 2 per cent, payable April 15 to 
stock of record March 30. 


Chicago: Closing. 
Chicago Telephone ............0c ccc eneccee 117 
Chicago Edison Light ............... cae ee 133 
Metropolitan Elevated preferred ........... 65 
National Carbon common .............eee0:- 70 
National Carbon preferred ............000. 115 
Union Traction common ..........cccecees — 
Union Traction preferred ......sssesseses — 


The executive committee of the Chicago Telephone Company has 
authorized the usual quarterly dividend of 21% per cent on the 
capital stock, payable March 30. 


- 510 


TELEPHONE AND TELEGRAPH. 
DEXTER, MICH.—Work has been commenced by the Mutual 
Telephone Company on a line from Dexter to Hamburg via Lake- 
wood. 


BROCKTON, MASS.—To improve the switchboard at the local 
exchange of the Southeastern Massachusetts Telephone Company 
the sum of $7,200 has been appropriated by the company. 


COLUMBUS, OH1O—The Cincinnati & Suburban Bell Telephone 
Company has filed with the secretary of state a certificate of the 
increase of its capital stock from $5,000,000 to $8,000,000. 


PITTSBURG, PA.—On or about April 1 the Federal Telephone 
Company will move its general offices to rooms 803 and 804 Murt- 
land Building, corner of Smithfield and Sixth avenue, Pittsburg. 


DALLAS, TEX.—The Southwestern Telegraph and Telephone 
Company has announced that in the near future a new South Dallas 
exchange will be built. The proposed new building will be in keep- 
ing with the other late exchanges. 


FREDONIA, N. Y.—Preparations are being made by the Home 
Telephone Company to extend a branch line from its present Cassa- 
daga extension over the Arkwright road to Arkwright Center. This 
is a thickly settled section, now without telephone facilities. 


AVA, N. Y.—At a meeting of the East Ava Telephone Company 
the directors purchased from the Utica Fire Alarm Telephone Com- 
pany thirty-six telephones and thirty-eight miles of wire. The line 
is to be built as early in the spring as the weather will permit. 


ATLANTA, GA.—At the annual meeting of the stockholders of 
the Southern Bell Telephone Company the retiring board of di- 
rectors was reelected! The newly elected board subsequently or- 
ganized by reelecting the retiring officers. Only routine business 
was transacted. 


SPOKANE, WASH.—The Interstate Telephone Company, operat- 
ing lines from Spokane into the Idaho Panhandle, will extend its 
lines from St. Joe, at the head of navigation, twenty-five miles along 
the proposed route of the Milwaukee railroad, and work will begin 
in a short time. 


SALT LAKE CITY, UTAH.—At the annual meeting of the stock- 
holders of the Rocky Mountain Bell Telephone Company the retiring 
directors were unanimously reelected. The new directorate later 
reelected the former officers. The gross earnings last year were 
stated to be $1,400,000. 


MILWAUKEE, WIS.—The assets of the Standard Telephone and 
Electric Company have been sold, A. L. von Almen purchasing the 
exchange at Sheridan, Wis., for $1,735, and E. C. Hennis, Chicago, 
purchasing the plant in the Johnson Service Company’s building for 
$4,150. No bid was made on the book accounts. 


CHARLESTON, S. C.—At the annual meeting of the Chester 
Telephone Company the old board of directors, consisting of G. B. 
White, S. D. Childs and R. B. Caldwell, was reelected. G. B. White 
was reelected president, secretary and treasurer. The report of the 
president showed that the affairs of the company are in good shape. 


WHEELING, W. VA.—A new independent telephone line is to be 
connected with either the National or Bell lines at Moundsville. 
The line is known as the Home Telephone Company and is the prop- 
erty of farmers in the interior of Marshall county. They are at 
present extending the line to Sherrard and hope eventually to put 
it through to Moundsville. 


PORT TOWNSEND, WASH.—The Independent Telephone Com- 
pany, a corporation composed largely of local interests, has com- 
pleted construction that now permits telephonic communication be- 
tween Port Townsend and all points in Clallam county. The company 
has also completed the construction of a line between Port Town- 
send and Port Ludlow, and work is now under way on constructing 
a line to Seattle. 


SPOKANE, WASH.—Stockholders of the Potlatch Farmers’ Tele- 
phone Company, at Leland, decided at a recent meeting to connect 
with the Potlatch telephone line, of which R. H. Porter, of Julia- 
etta, Idaho, is manager. This action is considered the most im- 
portant move in the history of the company. The line has eighteen 
subscribers, but when the connection is made will have communi- 
cation with more than 150 farmers surrounding Juliaetta, Kendrick 
and Cameron, as well as with all long-distance points. 
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PITTSBURG, PA.—The Federal Telephone Company has discon- 
tinued its service in Charleroi and vicinity. Lack of patronage 
caused this action. The poles and wires have been sold to the West 
Penn Electric Company, a subsidiary company of the West Penn 
Railways Company, which operates trolley lines and electric light 
plants throughout Westmoreland and Fayette counties, and which 
is extending its service into Allegheny county. The lines so sold 
are not to be used for telephone service for two years after 1908. 


SPOKANE, WASH.—A movement is being discussed at Colville, 
Wash., north of Spokane, to consolidate all the independent tele- 
phone lines in Stevens county, establish exchanges at Chewelah, 
Colville, Marcus and at Northport, extend short lines to contiguous 
points along the route of main lines and give an all-night or con- 
tinuous service, and a rental rate to all subscribers to exclude any 
toll through the exchanges. In exchange for the franchise privi- 
leges on the public highways all county business will be handled 
free. 


SPOKANE, WASH.—The council of St. Johns, Ore., south of 
Spokane, has granted a franchise to the Home Telephone Company 
for twenty-five years. The company will pay the city $5,000, at the 
rate of $200 annually, after it installs its plant. The requirements 
are free telephones for the city, underground wires in the business 
section and such other regulations as the city attorney deems neces- 
sary for the protection of the city’s interests. The petition for fran- 
chise by the Pacific States Telephone Company has not been con- 
sidered. 


MILWAUKEE, WIS.—The Wisconsin Telephone Company plans 
improvements in its system throughout the state and in Milwaukee 
during the coming summer, and the completion of the underground 
circuits between Milwaukee and Chicago—the whole to represent an 
outlay of $1,500,000. At the present time there are in operation in 
Wisconsin 85,000 Bell telephones, and this number, it is expected, 
will be increased to more than 100,000 before the close of the year. 
In Milwaukee the present total is 24,000, and this is being increased, 
on an average, 1,000 each month. 


PORTLAND, ME.—Work has been begun preliminary to making 
extensive additions to the central office plant of the New England 
Telephone Company in order to take care of the rapid growth of 
the Portland exchange. The improvements, which have been speci- 
fied to be completed early in the summer, include the addition of 
four large sections to the switchboard. Two of the new sections of 
the board, each with positions for three operators, are to be for local 
lines, and the other two, each with positions for two operators, for 
toll lines. Altogether the cost of these improvements and addi- 
tions will amount to more than $10,000. 


OMAHA, NEB.—At the annual meeting of the Nebraska Tele- 
phone Company it was decided to increase the capital stock of the 
company $2,000,000, giving it a total capitalization of $5,000,000. The 
company spent over $1,000,000 last year in improvements. Business 
has increased over thirty-one per cent. The company has 43,000 sub- 
scribers on its own lines, with 38,000 on leased lines. The following 
directors were elected: F. P. Fish, George C. Barton, George W. Hold- 
rege, H. W. Yates, W. W. Morsman, C. W. Lyman, E. M. Morsman, 
H. Vance Lane and C. E. Yost. The board organized by the election 
of Casper E. Yost, president; H. Vance Lane, vice-president and 
general manager, and E. M. Morsman, secretary and treasurer. 
This year the telephone company expects to connect with the Rocky 
Mountain system by way of Julesburg and Cheyenne. 


DENVER, COL.—At the annual meeting of the Colorado Tele- 
phone Company the following officers were elected: E. B. Field, 
president; E. B. Field, Jr., vice-president and treasurer; H. W. 
Bellard, secretary and auditor; Roderick Reid, assistant secretary, 
and E. M. Burgess, genera] manager. The annual report of Presi- 
dent Field contained the announcement that plans for the coming 
year contemplated the expenditure of $1,500,000 in extensions and 
improvements. In Denver the company has already acquired real 
estate for the establishment of additional exchanges in South Den- 
ver and Montclair. The telephone company is in a most prosperous 
condition, as shown by the report submitted by President Field. 
New construction is going on all over the inter-mountain country, 
and particularly in Colorado. The growth of the business during 
the past year demanded the expenditure of $2,000,000. 


March 23, 1907 


INDUSTRIAL ITEMS. 
THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulletin 
No. 1,050, describes and illustrates alternating-current generators of 
the water-wheel type. 


THE SAMSON CORDAGE WORKS, Boston, Mass., has published 
an attractive catalogue devoted to the Samson solid braided cords. 
Copies of this catalogue will be sent to any one interested upon re- 
quest. 


THE SIMPLEX ELECTRICAL COMPANY, 110 State street, 
Boston, Mass., has published a new edition of the Simplex Manual. 
The company is also distributing a new edition of the Simplex 
wiring computer. 


THE HART & HEGEMAN MANUFACTURING COMPANY, Hart- 
ford, Ct., has published a very complete catalogue descriptive of 
Hart awitches and “H. & H.” push switches. This catalogue will be 
sent to any one interested upon request. 


DOSSERT & COMPANY, INCORPORATED, New York city, has 
published a new catalogue descriptive of the Dossert solderless 
electrical connectors or cable joints for stranded or solid wire. 
This catalogue will be sent to any one interested upon request. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadelphia 
and Chicago, announces that in addition to the territory of Phila- 
delphia and Chicago which it already controls, it has been given the 
territory surrounding Pittsburg for the full line of Sterling insu- 
lating material. A full stock of Sterling insulating varnish, black 
plastic insulator, etc., will hereafter be carried in stock at its new 
Pittsburg warehouse. 

THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has ready for distribution some literature devoted 
to “Electrobestos” arc deflectors. These deflectors are manufac- 
tured under an enormous pressure, giving to the material great 
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density and tensile strength. They are regularly made for most of 
the standard railway controllers, and can be furnished to order for 
any special types of controllers. 


THE F. WESEL MANUFACTURING COMPANY, 70-80 Cran- 
berry street, Brooklyn, N. Y., has decided to dispose of its engine 
room, having recently installed Edison current. The mechanical 
equipment includes engines, generators and a Gould storage battery. 
The plant was installed only a little over a year ago, and the ma- 
chinery offered is as good as new. The outfit is open for inspection, 
and can be seen at any time at the Wesel company’s plant. 5 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of descriptive bulletins. This series includes 
No. 4,485, portable gasolene engine and generator outfits; No. 4,487, 
small plant continuous-current switchboard panels; No. 4,488, Thom- 
son recording wattmeters, type C-6; No. 4,489, crane wiring sup- 
plies; No. 4.490, portable air-compressor set; No. 4,691, controllers 
for power and mining service; No. 4,492, small plant alternating- 
current switchboards for 1,150 and 2,300 volts. The company has 
also ready for distribution an addenda sheet to catalogue and price 
list No. 7,545; price list 5,162 on Thomson recording wattmeters, 
and a new general index to bulletins. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a handsome and comprehensive book entitled “Cru- 
cibles—Their Care and Use.” The author of this work is John A. 
Walker, vice-president, treasurer and general manager of the Joseph 
Dixon Crucible Company. The purpose of the book is to instruct 
users of crucibles as to their proper use and the dangers of abuse 
of crucibles. It tells what graphite is and why crucibles are made 
of this material. The book also gives much information, such as 
the proportions of metal in commonly fused alloys, and tells the 
freezing, fusing and boiling points of various substances. The illus- 
trations supplementing the text are interesting and instructive. 


Record of Electrical Patents. 


Week of March 12. 


846,464. TELEGRAPHIC INSTRUMENT AND THE LIKE. Al- 
berto Gentili, Veneto, Italy. Two contact rollers are attached 
to the tip of the key. 


846,469. CIRCUIT-BREAKER. Rudolf E. Hellmund, New York, 
N. Y. The locking ratchet is opened by a weight. 


846,477. OIL-PROOF ELECTRICAL INSULATING COMPOUND 
AND METHOD OF MAKING SAME. John J. Kessler, Jr., St. 
Louis, Mo. The insulating material is mixed with linseed oil. 


846,479. TELEPHONE. Stanislaw A. Koltonski, Boston, Mass., as- 
signor to Electric Gas Lighting Company, Boston, Mass. A 
hook-switch. 


846,480. PROCESS OF ELECTRIC WELDING. Laurence S. Lach- 
man, New York, N. Y., assignor to Standard Pulley Manufac- 
turing Company. A process for welding thin and thick sheets 
together. á 


846,515. ELECTRICALLY ACTUATED CLOCK. Ruben W. Smed- 
berg, St. Peter, Minn. A ratchet-driven clock. 


846,521. ELECTRIC FURNACE. Le Roy W. Stevens, Syracuse, 
N. Y., assignor to Advance Furnace Company of America, Utica, 
N. Y. A continuous feed furnace. 


846,522. POLARIZED ELECTRIC SIGNAL BELL. Wiliam M. 
Thomas, Chicago, 11l., assignor of one-half to Otto Eisenschim!l, 
Chicago, Ill. The ringer is enclosed in the gong. 


846,533. ELECTRIC CONTROLLER. Ferdinand Volk, Pittsburg, 
Pa., assignor of one-sixth to Casper J. -Pollman, Pittsburg, Pa. 
A device for limiting the motion of the controller to one step 
at a time. 


846,544. ELECTRIC HEATER. Albert H. Bremer, William J. 
Chattin, and August H. Hoenisch, Philadelphia, Pa. An electric- 
ally heated boiler. 


846,557. TELEPHONE TRUNKING SYSTEM. Francis W. Dunbar, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A guard signal is connected to the incoming 
end of the trunk. 


846,566. HIGH-TENSION DIRECT-CURRENT ELECTRIC SYS- 


TEM. John S. Highfield, London, England. A grounded series 
system. 


846,590. HOOK-SWITCH. Charles T. Mason, Sumter, S. C., as- 
signor to the Sumter Telephone Manufacturing Company, Sum- 
ter, S. C. A method of construction. 


, 846,624. 


DEVICE TO DISCLOSE OPENING OF THE SHUNT-CIR- 
CUITS OF ELECTRIC METERS. William L. Saunders, Den- 
ver, Col., assignor of two-thirds to Daniel K. Hickey, Denver, 
Col. A signal controlled by a magnet in the shunt circuit. 


846,625. ELECTRIC SWITCH. Harry Sawyer, Muskegon, Mich. 
A knife-switch. 


846,626. CONTROLLER FOR ELECTRIC MOTORS. Frederic 
Schaefer, Wilkinsburg, Pa. A variable voltage transformer. 


846,628. TELEPHONE-EXCHANGE APPARATUS. Edwin H. 
Smythe, Chicago, Ill., assignor to Western Electric Company, 
Chicago, Ill. A coin collecter. 


846,533.—ELectTRic CONTROLLER. 


846,642. PROCESS OF REDUCING METALLIC SULFIDS. Ed- 
ward L. Anderson, St. Louis, Mo., assignor, by direct and mesne 
assignments, of one-half to himself and Harvey Atchisson, St. 
Louis, Mo., and one-half to John H. Miller and Chalon G. Cloud, 
McLeansboro, Ill. The ore is treated electrolytically. 


846,672. HIGH-PRESSURE ELECTRICAL APPARATUS. Franz J. 
Koch, Dresden, Germany. A transformer for therapeutic 
purposes. 


846,673. ELECTRIC SWITCH. Andrew Koesche, Chicago, Ill., as- 
signor to the Liquid Carbonic Company, Chicago, Ill. A quick- 
break switch. 


846,684. CIGAR LIGHTER. James H. Moore, Portland, Ore., as- 
signor to Moore Electric Cigar Lighter Company, Portland, 
Ore. A step-down transformer for heating the igniting element. 
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846,691. THERMAL CUT-OUT FOR ELECTRIC CIRCUITS. 
Gwynne E. Painter, Baltimore, Md. An enclosed fuse-block. 


846,693. ROTATING MAGNET FOR DYNAMO-ELECTRIC MA- 
CHINES. Charles A. Parsons, George G. Stoney, and Alexander 
H. Law, Newcastle-upon-Tyne, England; said Stoney and Law 


assignors to said Parsons. The field is carried on an elliptically 
shaped shaft. 


846,701. SOCKET. Ray Smith, Elkins, W. Va. A method of con- 
structing a key socket. 


846,703. SYSTEM FOR THE SUPPLY OF CURRENT DEMANDS. 
: Frank W. Springer, Minneapolis, Minn. A primary battery sys- 
tem and means for depolarizing. 


846,764. SWITCH. Wiliam R. Thompson, South Norwalk, Ct., 


assignor of one-half to King W. Mansfield, Norwalk, Ct. A trol- 
ley-wire switch. 


846,779. SIGNALING APPARATUS. Clarence W. Coleman, West- 
field, N. J., assignor to the Hall Signal Company, Maine. An 
electrically controlled, fluid-operated signal. 


846,809. SPARK-IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., and Archibald D. Scott, 
Providence, R. I., assignors to the Autocoil Company. A rotary 
distributor controlling a plurality of spark-gaps. 


846.810. IGNITER SYSTEM. Richard Varley, Englewood, N. J., 
assignor to the Autocoil Company. A plurality of sparks and 
means for closing them successively. 

846,811. IGNITION SYSTEM FOR EXPLOSION ENGINES. Rich- 


ard Varley, Englewood, N. J., assignor to the Autocoil Company. 
Employs a plurality of vibrator induction coils. 


846,827. TELEPHONE-SERVICE APPARATUS. Samuel H. Couch, 
Boston, Mass., assignor to Superior Automatic Telephone Com- 
pany, Boston, Mass. An auxiliary switch for telephone instru- 
ments. 


846,693.— ROTATING MAGNET FOR DyNAMO-ELECTRIC MACHINK. 


846,858. ELECTRIC HEATER. James T. Howell, Seattle, Wash. 
A resistance element threaded through a glass tube, the glass 
tube being placed within a metallic sheathing and bent into a 
desired form under the influence of heat. 


846,889. TELEPHONE SYSTEM. Albert K. Andriano, San Fran- 
cisco, Cal., assignor to Direct-Line General Telephone Com- 
~ pany, San Francisco, Cal. A common return system. 


846,912. CLUSTER SOCKET. John H. Dale, New York, N. Y. 
A cluster for incandescent lamps. 


846,960. CIRCUIT-CLOSING MECHANISM. Thomas W. Small, 
Cleveland, Ohio, assignor, by mesne assignments, to the Acme 
Automatic Street Indicating Company, Cleveland, Ohio. Con- 
tacts are made successively by means of a screw-driven arm. 


846,969. SHUNT FOR ELECTRIC CIRCUITS. Maurice J. Wohl, 
New York, N. Y., assignor to Victor Electric and Manufacturing 
Co. The resistance element is clamped in large metallic 
terminals. 


847.003. ELECTRIC FURNACE. Basilius von Ischewsky, Kiew, 
Russia. A cylindrical, rotatable furnace. 


847,007. ELECTRIC SWITCH. Isidor Kitsee, Philadelphia, Pa. 
A locking switch. 


847,008. CONVERTER. 
and secondary windings are placed on 
a transformer circuit. 


847,044. THERMOSTATIC CIRCUIT-CONTROLLING DEVICE. 
Louis H. Britton, Cleveland, Ohio. Employs a vacuum chamber. 


847,079. ELECTROMAGNETIC TRANSMITTING DEVICE. Max 
Johannet, Paris, France. Motor and generator armatures are 
mounted on the same shaft, the field excitation of the latter be- 
ing adjustable. 


847,087. ELECTRIC SWITCH. Gustav W. Liden, New York, N. Y. 
A switch locked by a ratchet. 


847,088. VARIABLE-SPEED ELECTRIC MOTOR. John C. 
Lincoln, East Cleveland, Ohio, assignor to the Lincoln Company, 
Cleveland, Ohio. Variations ín speed are produced by means of 
a laterally positioned magnetic system beyond the fields. 


Isidor Kitsee, Philadelphia, Pa. Primary 
a third coil, also used as 
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847,105. SIGNAL. William H. Parrish, Jr., Nashville, Tenn. A 
signal system for crossings. 

847,111. STARTING RESISTANCE FOR MOTORS. Henry G. 
Reist, Schenectady, N. Y., assignor to General Electric Company. 
Resistance-bobbins are mounted on the rotor. 

847,153. ALTERNATING-CURRENT MOTOR. Ernst J. Berg, 
Schenectady, N. Y., assignor to General Electric Company. A 
Split-phase induction motor. 


847.163. TROLLEY. Thomas Cope, McKees Rocks, Pa. A ball- 
bearing trolley. 


846,858.— ELECTRIC HEATER. 


847,170. TROLLEY STAND. Harry E. Eastman, Richmond, Va., 
assignor to Louis Goldback and Edward W. Krouse, Richmond, 
Va. An adjustable trolley stand. 


847,172. CONTROLLING MEANS FOR SINGLE-PHASE MOTORS. 
Augustine R. Everest, Lynn, Mass., assignor to General Electric 
Company. A method of phase splitting. 


© 847,188. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. An elec- 
tromagnetically driven escapement wheel. 


847,189. ELECTRIC TELEGRAPHY. Isidor Kitsee, Philadelphia, 
Pa. A relay with two coils, one terminal of each being con- 
nected to the line, a connection to the intermediate point is - 
arranged for shunting either coil. 


847,197. RELAY. Ray 


Dean Electric Company, Elyria, Ohio. 
longitudinally beyond the coil. 


H. Manson, Elyria, Ohio, assignor to the 
The flux-bar extends 


847,088. — V ARIABLE- SPEED ELECTRIC MOTOR. 


Col., assignor 
A selective 


847,283. TELEPHONY. Harold J. Fisher, Hotchkiss, 
of one-half to George H. Duke, Hotchkiss, Col. 
telephone system. 


847,284. COMMUTATOR. John R. 
to General Electric Company. 
members are tapered inversely. 

847,299. CIRCUIT-MAKING AND BREAKING DEVICE. Frederick 
L. Willard, New York, N. Y., assignor of one-half to George 
Weiderman, New York, N. Y. The brake is held in the closed 
position by a magnet. 

847,303. ELECTRICAL CONDUCTOR. 


Mass., assignor to General Electric 
with attached flexible conductor. 


Grindrod, Lynn, Mass., assignor 
Commutator bars and insulating 


Frederick Platt, Lynn, 
Company. A carbon brush 
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THE ELECTROLYSIS PROBLEM. 

An old, familiar, and, at times, somewhat bothersome prob- 
lem is the prevention of electrolytic corrosion of buried metallic 
structures. This problem has been with us since the introduc- 
tion of the electric railway system in cities. Occasionally it has 
given rise to unfortunate disputes. A few years ago a stage was. 
reached when the public took a great deal of interest in this 
question because of the exaggerated reports of the amount of 
destruction going on to city water-supply systems. It seemed 
to be believed that many such systems were in danger of imme- 
diate collapse, and that the entire blame should be laid on the 
electric railways. Fortunately, there has been less of this feel- 
ing of late. l 

It can not be disputed that electrolysis is caused by railway 
systems; but it has become the custom to attribute all corrosive 
effects to such causes. In many cases it is certainly true that 
the corrosion noticed was purely chemical—that is to say, pro- 
duced by local conditions of the soil; or it may have been elec- 
trolytic, and yet not due to a neighboring railroad. When metals 
having different electrical properties are buried in moist earth, 
close together, they are very apt to constitute a sort of primary 
battery, and the more electronegative of the two metals will be 
corroded. This action has been used to prevent the corrosion of 
iron; in fact, it is an old practice to place blocks of zinc in steam 
boilers in order to prevent corrosion of the shell and tubes. 
What chemical action took place was then concentrated on the 
It has been suggested that this scheme might be applied 
with advantage to protect buried metals, but the application 
here would be a little more difficult and less likely to be entirely 
efficacious. 


zinc. 


Two other solutions have been offered, and, indeed, put into 
effect. One is to provide a low-resistance return for the currents, 
so that there will be little or no tendency for them to leave the 
railway system. To provide a return circuit of such resistance 
that there would be no leakage to the ground is impractical, ex- 
cept when the return circuit is insulated from the ground; other- 
wise more or less current is sure to pass into, the earth, and if 
there are metals in the neighborhood, laid so that they offer an 
inducement to the current, some of it will pass into them and 
make its way through them toward the station. 
neighboring structures to the rails is supposed to provide a way 
of getting these currents back to the rails without damage to the 
pipe or cable in which they flow, but for bonding to be effective it 
must be applied wherever there is a tendency for the current to 


Bonding the 


leave the pipe; and, moreover, the very act of bonding, which 
reduces the resistance between the pipe and the rail, and hence 
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of the path through the pipe, tends to draw more current into the 


pipe. 
bonds of as low resistance as possible, unless it be intended to 


It is questionable whether it is advisable to make these 


provide them at frequent points. 

Another plan is to maintain the pipes and cables negative 
with respect to the ground. When this is done throughout the 
entire system there can, of course, be no electrolytic action, but 
means. must be provided for drawing the current which flows 
into the pipes out of them. This can be done by connecting the 
pipes to the negative side of the generator; but it will be found 
necessary in such cases to carry negative feeders out to distant 
points of the piping system. l 

The problem may be approached from another direction. In- 
stead of trving to get the current out of the pipe or cable, we 
-may try to keep it from entering—that is, by constructing the 
pipe so that it will offer an unfavorable path to the flow of cur- 
rent, but little will tend to enter it. This plan has been tried in 
various places, not only in pipes, but with cables, and in certain 
of these it appears to have given good results; but here again 
it is not likely that this one plan will be suitable for all situa- 
tions. . 

When the alternating-current railway system was introduced 
it was said that this would stop all electrolytic troubles. There 
can be no doubt that with an alternating-current supply there 
would be much less tendency for such corrosion to take place; 
hut corrosion is possible, and has been shown again and again, 
and for that reason it is not-safe to assume that the effect will 
be negligible in all cases, although it is probable that there are 
but few situations in which it would give rise to any trouble 
at all. ; 

There is one feature which should be borne in mind through- 
out all such studies: no conclusions can be drawn by merely de- 
termining the quantity of current flowing in a pipe or cable. It 


must be known as well whether this current can leave the pipe - 


by means of metallic conductors, or whether it must leak out into 
the earth; and, in the latter case, the probability of this current 
veing concentrated in spots. Moreover, certain of the metals, 
such as cast iron, are not much affected by electrolytic action, 
and such structures are thick and heavy. On the other hand, 
the lead sheathing of buried cables is thin and easily corroded, 
so that a current which would be negligible in a small iron pipe 
might cause serious damage if allowed to flow along a telephone 
cable sheath. 

There is no general solution for such problems. The proper 
way of meeting them is to admit the possibility and to make an 
It 18 


not a difficult problem to make an electrical survey of the terri- 


exhaustive and careful study of each particular situation. 


tory, and this survey should indicate whether special precautions 
are necessary and the proper way to apply them. The general 
idea should be to maintain the current in the rails, not to en- 
courage it to pass into the pipes, but, when this can not be pre- 
vented, to supply a metallic return path which will prevent cor- 
rosion; but when installing this path the first requirement 


should not be cverlooked. It would be better to install a number 
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of rather high-resistance bonds at various points than to place 
one low-resistance connection which is expected to drain a long 
system of piping. As the situation stands to-day, the difficulties 
are fairly well understood, and when the engineers of the foreign 
conductors work in conjunction with those of the railway there 
should be no difficulty in rendering danger from this source en- 
tirely negligible. | 


LIGHT AND RADIATION. 

It is most interesting to note how, occasionaliy; interest in 
practical matters which have been neglected, through some 
quickening action, is aroused, and then turns to the most recent 
developinents in physical science for guidance and aid. The 
subject of illumination, the problems of lighting streets and 
buildings, are eminently practical ones, yet it is only recently 
that they have received more than a passing thought. Of course, 
much has been done to improve the methods of producing and 
distributing the agent by which the light is produced, but the 
matter stonped there, the engineer seeming to think that if he 
spaced his lamps a reasonable distance apart, the only thing he 
need consider was the cost of operating and maintaining then. 
No efforts were inade to distribute the light so as to produce 
the best results, and after a certain amount of work had been 
done on the light producers, further progress was slow. Phys- 
icists had called attention again and again to the wastefulness 
of these lamps; enthusiastic inventors, it is true, had spent time 
It is a fact 
that the lamps as mechanisms have been greatly improved, but 


and money, but no great advance had been made. 


even the most perfect forms we have to-day are not so very 
much better than the lamps of the Ancients. 

Within the last two or three years certain successful efforts 
{o improve our lamps have brought about this awakening, and 
we are now entering into an active period in this development ; 
but, as mentioned above, while, relatively—that is, compared 
with our lamps of ten years ago—we have gone forward, when 


‘compared absolutely—that is, with the advance which theory 


This 
It appeals not only to 


indicates as possible—we have made but little progreas. 
is a subject of great and wide interest. 
the pure scientist, but to the manufacturer and to the operating 
companies. It has been discussed not infrequently of late, but 
new phases are continually arising, new light is being thrown 
by those who are leading in the advance, both along the scien- 
tific and the practical paths, and each new way of looking at the 
problems involved gives a clearer understanding of them and 
leads to a better appreciation, not only of what has been done, 
but what yet remains to be accomplished. 

Such an occasion was the address delivered on the evening 
of March 22 before the Illuminating Engineering Society by 
Professor Otto Lummer, of the University of Breslau, one of 
the most distinguished investigators in the laws of radiant 
energy, as well as in the more practical field of photometry, 
more practical merely because it is a little closer in touch with 
human activity. l 

A report of ihis address is given on another page of this 
issue, but it is worth while emphasizing a few of the more sig- 
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nificant features of it. An investigation into the laws of radia- 
lion is essentially a study of energy and of the ether, and it 
therefore may lead to laws which are of the widest application. 
Physical science is deeply indebted to Dr. Lummer for his work 
in enunciating the laws of radiation. Others had preceded him, 
but to his efforts are largely due the mathematical expressions 
which we to-day believe represent them exactly. In other words, 
as he himself put it, these laws may now be considered laws of 
Nalure, as much ao as Newton’s law of gravitation. 

In his address Dr. Lummer made a distinction which should 
be clearly understood—that is, his classification of light pro- 
ducers according to whether they are luminescent or incan- 
descent. The distinction at present is a broad one. Incan- 
descence is the vibration of an atom as a whole, and produces 
light by a secondary vibration of its electrons. Luminescence 
ig a vibration produced primarily in the electrons themsclves. 
This distinction rests now on the idea of an atom as a body 
associated with electrons, and should this view be changed, the 
distinction, if it be still recognized, may be drawn in another 
way. It, however, leads to a fundamental law. To produce 
what is called cold light, the excitation must be exerted directly 


on the electrons, and not on the atoms. In other words, since 


the vibration of the atom as a whole is determined by its tem- 


perature, luminescence can not be produced as a temperature 
effect. 

Unfortunately, we as yet know almost nothing about lumin- 
escence as defined, and can not point out any path along which 
immediate results may be looked for. 

Another point was the suggestion that a great increase, rela- 
tively speaking, in incandescent sources may be obtained by 
raising the temperature, because the radiation from a body is 
proportional to the twelfth power of the temperature; and the 
practical suggestion was made that a more efficient source of 
light would be obtained by running incandescent lamps at a 
temperature about 100 degrees above that now employed, even 
though the life of the lamp was cut down to one-third. It was 
thought that the newer so-called high-efficiency lamps are dc- 
pendent on such an increase in temperature for their better 
efficiency. 

Another point brought out was that there is a limit to 
The 
eye is most sensitive to the green rays, and if the temperature 


the efficiency to be obtained in incandescent radiators. 


of the body be raised so that the maximum radiation comes from 
A further in- 
crease in temperature will only decrease the efficiency. 


the green, that is the most efficient temperature. 


Dr. Lummer showed, in a most interesting way, how the laws 
of radiation are modifying our ideas of Nature; how they may 
explain astronomical problems—-in fact, since they deal with 
the all-pervading ether, they must influence all natural phenom- 
ena. 


SUBMARINE SIGNALING. 
On another page of this issue an interesting description is 
given of the submarine signaling system which is now coming 
into wide use. The system is one which has been developed 


gradually froin ideas suggested a number of years ago, but it 
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is only comparatively recently that satisfactory apparatus for 
making snch signals and receiving them has been devised. 

The system consists in sounding a bell under water, advan- 
tage being taken of the better conductivity of water for sound. 
This sounding may be done by any convenient means, frequently 
by compressed air, sometimes electrically when compressed air 
is not suitable, at other times by hand. The receiver, on the 
other hand, is essentially an electrical device. It is, in fact, 
nothing more than a special form of microphone attached to 
the skin of the vessel which is to detect the signals. By means 
of two of these microphones and suitable telephone receivers 
the direction from which the sound comes may be determined, 
in much about the same way as a man determines the direction 
in which a sound comes through the air, though the determina- 
tion in the former case is much more accurate, primarily be- 
cause the sound comes directly through the water, and is not 
blown from one side to the other by currents of air, and also 
becanse the arrangement of the apparatus on the ship gives a 
more delicate means. Moreover, the signal depends only upon 
the sounder, the receiver and the medium, which in this case is 
water; and the medium remains practically unchanged, neg- 
The 
system therefore is independent of wind and weather, is equally 


lecting, of course, the slight changes due to temperature. 


useful by day and by night, in good weather and in bad, and in 
addition to these has the valuable characteristic of carrying 
much further than a sound in the air. These advantages are 
of the greatest importance and promise a wider extension of 
this method of signaling. For the present it will cooperate 
with the other systems in use, but it seems likely to become, 
before long, the most important of all. Fortunately, the equip- 
ment required by any vessel wishing to utilize these signals is 


simple and inexpensive. 


A MATERIAL PROPERTY OF THE ETHER. 


To most of us the ether is a hypothetical medium assumed 
as a convenient way for explaining certain physical phenomena. 
Other than this it has for us no significance. True, many, from 
their study of these phenomena, have endeavored to describe 
the ether by giving to it certain properties which seemed neces- 
sary, according to the theory held by the individual; but to 
others these havé seemed merely interesting scientific specula- 
lions. 

A different idea is that given in a recent article by Daniel 
F. Comstock, appearing in Science. This calls attention to the 
ordinary view of the ether—that it is a hypothetical medium— 
and then points out that since the velocity of light is inde- 
pendent of the source, and depends only upon the ether, that 


there is such a thing as absolute motion. Motion must be abso- 
lute, because, by measuring the velocity of light, it can be de- 
termined whether the observer is moving with respect to the 
medium which transmits the light or not. If, then, motion is 
absolute, the ether possesses a positional property. The pos- 
session of such a property is one of the characteristics of mat- 
ter; therefore the ether, to this extent, at least, may be con- 
sidered material. The study of electric science is fundamentally 
a science of the ether, and any view which tends to lend defi- 
niteness to our conception of this medium is helpful, 
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American Institute of Elec- 
trical Engineers. 


On the evening of March 22 a special 
meeting of the American Institute of 
Electrical Engineers was held under the 
auspices of the High-Tension Transmis- 
sion Committee, Ralph D. Mershon, chair- 
man. Two introductions to the discus- 
sion were presented, the first by Paul M. 
Lincoln, entitled §“Motor-Generators 
versus Synchronous Converters, with Spe- 
cial Reference to Operation on Long-Dis- 
tance Transmission Lines.” The other 
was by B. A. Behrend, and was entitled 
“The Practicability of Large Generators 
Wound for 22,000 Volts.” Mr. Lincoln's 
introduction was in part as follows: 

The particular problem considered is 
the following: wanted, direct-current 
power of approximately constant voltage; 
for instance, for railways, 500 to 700 
volts; for an incandescent lighting sys- 
tem, 100 to 275 volts; for an electrolytic 
process, any direct-current voltage. Given 
as a source of power, a long-distance alter- 
nating-current transmission system, which 
may be either twenty-five or sixty cycles, 
may have a varying voltage at point of 
delivery, may have the variation occur 
either on account of the load taken by 
our particular station or independent 
thereof and may have a somewhat variable 
frequency. Problem, what shall be used 
for making the desired transformation ; 
synchronous converters? motor-generator 
sets with synchronous motors? or motor- 
generator sets with induction motors? 

The comparison is made in regard to 
the following points: reliability, voltage 
regulation, corrective effect, efficiency, 
cost, parallel operation, starting. 

As a relative comparison of the relia- 
bility of the methods under consideration 
in railway work, the following is advanced 
as the author’s opinion. The number 
given indicates the relative number of 
hours that the apparatus would be out of 
service within a given time on account of 
defects inherent in the apparatus: 


Hours. 

Twenty-five-cycle synchronous converter. .10 

_ Induction motor-generator............00- 14 
Synchronous motor-generator............. 17 


The term “voltage regulation” here is 
confined to the changes that may take 
place in the direct-current voltage. It 
embraces at least three distinct features: 
automatic change in voltage with change 
in load; ability to adjust the initial volt- 
age; variations in direct-current voltage 
with variations in incoming line voltage 
and frequency. 

In respect to the first, all methods under 
discussion are equal. 
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In respect to the second, the synchro- 
nous converter suffers its greatest handi- 
cap. 

As the third feature, the converter prob- 
ably suffers by comparison with the motor- 
generator. 

By “corrective effect” is meant in gen- 
eral the results that may be obtained in 
respect to the voltage regulation of a trans- 
mission line by means of a change in the 
power-factor of the current taken. From 
the standpoint of corrective effect, the 
synchronous motor-gencrator has decidedly 
the advantage over the straight converter, 
while the induction motor-generator is 
entirely neutral. 

At the end of a transmission line power 
is usually sold by the kilowatt hour, or 
some other function that is proportional 
to it. The amount of the monthly bill 
will be proportional to the meter-reading, 
and the efficiency of the transformation 
therefore enters as a direct function in the 
cost of power. As a reasonable estimate 
of the all-day efficiency under about sev- 
enty-five per cent load, the following is 
submitted for units of 500 kilowatts ca- 
pacity or thereabouts: 


Per Cent. — 
Twenty-five-cycle synchronous converter. .93 
Synchronous motor-generator............. 85 
Induction motor-generator.:...........06: 84 


The following calculation based on the 
above is somewhat surprising. Assume a 
station using a 500-kilowatt unit an aver- 
age of eighteen hours per day at seventy- 
five per cent average load. Assuming 
power to cost one cent per kilowatt-hour, 
the saving in power bill per year of con- 
verter over motor-generator is $2,100. 
Capitalized at six per cent, this represents 
$35,000. In other words, one could afford 
to pay $70 per kilowatt more for convert- 
ers than for motor-generators. 

In regard to cost, the synchronous con- 
verter has an immense advantage. Here 
again, as in efficiency, it is the cost of one 
machine against two; and the cost of the 
converter is not far different from that 
of each machine that goes to make up the 
motor-generator. An approximate idea of 
relative cost is given in the following: 


Per Cent. 
Synchronous converter.......ccecccccecs 60 
Synchronous motor-generator............ 100 
Induction motor-generator...........ce0- 100 


The two points to consider in parallel 
operation are: proper division of direct- 
current load between units; proper opera- 
tion so far as alternating-current ends are 
concerned, such as freedom from “hunt- 
ing,” etc. 

As to division of direct-current load, 
there is no question either on direct-cur- 
rent generator or converters. 

As to operation on the alternating-cur- 
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rent ends, the induction motor-generator 
is the least liable to trouble, since “hunt- 
ing” or “pumping” can not take place on 
that type of machine. The synchronous 
motor and converter are on a par in re- 
gard to hunting. |§ However, with the 
modern construction of synchronous ma- 
chines, including as they do heavy damp- 
ers, there is so little probability of hunt- 
ing that it may be entirely neglected. 
The only places in which hunting is apt to 
occur are in cases where antiquated gen- 
erators are used and where the ohmic line 
drop is very high. Neither of these is 
apt to occur in practice. 

There is not much choice in the start- 
ing qualities of the three methods, but 
what there is would cause them to be ar- 
ranged in the following order: 

1. Induction motor-generator. 

2. Synchronous converter. 

3. Synchronous motor-generator. 

On three of the preceding seven counts 
the converter has a distinct advantage. 

On one more all methods are taken as 
being on a par. 

Qn the remaining three, one of the 
other methods has the advantage. In one 
of these the disadvantage of the converter 
is not marked. The converter’s disadvan- 
tage on the other two largely disappears 
with the addition of a means of voltage 
regulation. . 

This analysis, therefore, would seem to 
indicate that there are but few cases where 
the motor-generator should be used in 
preference to the synchronous converter. 

Following Mr. Lincoln, Mr. Behrend 
presented his introduction to the discus- 
sion on the practicability of large gener- 
ators wound for 22,000 volts. 

With the increased capacity of indi- 
vidual units of alternating-current gener- 
ators it is natural that the potential for 
which these generators are wound should 
be continually increased. It commends 
itself to limit the current capacity of gen- 
erators, as the distribution and conduc- 
tion of large currents from the generators 
to the switchboards is cumbersome and 
expensive. Historically, the increase in 
voltage with the increased capacity of in- 
dividual units and of power plants may 
be briefly summarized. The Niagara gen- 
erators of approximately 3,500 kilowatts 
capacity, put into operation about ten 
years ago, were designed for 2,200 volts. 
The 3,500-kilowatt generators of the Met- 
ropolitan Street Railway Company, of 
New York, were designed for 6,600 volts. 
The 5,000-kilowatt generators installed in 
the stations of the Interborough Rapid 
Transit Company, in New York, were de- 
signed for 11,000 ,volts._ The large gener- 
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ators for the Brooklyn Rapid Transit 
Company, of 7,500 kilowatts, were de- 
signed for 11,000 volts also. 

The question of the importance of 
higher voltage in future plants can not 
be discussed without reference to prime 
movers. The four types. of prime mover 
which are likely to be of great importance 
in the immediate future are: 

1. The hydraulic turbine. 

2. The gas engine. 

3. The reciprocating steam engine. 

4. The steam turbine. 

- 1]. The field of the hydraulic turbine 
for large capacities, by which I mean ca- 
pacities of 7,500 kilowatts or above in 
individual units, is not likely to be of 
great importance at the present. 

2. The gas engine has been successfully 
built for capacities up to 2,000 kilowatts, 
and while it has unquestionably a great 
future for greater capacities, nothing as 
yet has been done to allow the application 
of the gas engine in connection with elec- 
tric generators of 7,500 kilowatts or 
above. 

3. The reciprocating steam engine still 
holds its own for small capacities, but for 
the capacities which we are here consider- 
ing it has been superseded by the steam 
turbine. 

4. The steam turbine in its present con- 
dition is preeminently adapted to large 
individual capacities. I should consider a 
steam turbine of 7,500 kilowatts a com- 
paratively small unit, and I am firmly of 
the conviction that steam turbines of 
10,000 kilowatts or 15,000 kilowatts, and 
even of 25,000 kilowatts, will, before long, 
be developed and put into successful oper- 
ation. | 
STEAM-TURBINE GENERATORS FOR LARGE 


CAPACITY, 7,500 KILOWATTS TO 15,000 
KILOWATTS AND ABOVE. 


The difficulties encountered in winding 
generators for potentials of 20,000 volts 
or 25,000 volts are primarily mechanical 
difficulties. A coil containing a large 
number of small wires does not make a 
very mechanical piece of work. It would, 
therefore, appear to me desirable, for the 
reasons here mentioned and some others, 
that the individual coils should consist of 
as few conductors as possible and that 
these conductors should be of such size as 
to enable the making of mechanically and 
electrically strong coils. Let us take a 
concrete example. A certain 7,500-kilo- 
watt turbo-generator wound for 11,000 
volts and operating at 750 revolutions per 
minute at twenty-five cycles has six con- 
ductors per slot. A 7,500-kilowatt gen- 
erator wound for 22,000 volts, if designed 
along similar lines, would have twelve 


~ one another. 
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conductors per slot. Increasing the ca- 
pacity of the generator from 7,500 kilo- 
watts to 15,000 kilowatts would enable the 
generator to be designed with six con- 
ductors per slot, and the difficulty pro- 
duced by the higher voltage would be that 
of insulating the coils for the higher po- 
tential against ground and against one 
another. 

The insulation of the coils against 
ground is easier to obtain than against 
The question of insulating 
the coils from one another is particularly 
ditficult in turbo-generators on account 
of the crammed conditions of the winding 
space, but at the present state of the art 
it is possible to obtain the necessary in- 
sulation for 22,000 volts, although this 
can be done only with considerable ex- 
pense. As soon as there will be a demand 
for large units wound for 22,000 volts, 
this demand will be met by machines care- 
fully designed for these conditions. 

The question of reliability of service is 
closely allied to that of quick repairs. It 
will be urged that not only is the danger 
of the breakdown of a 22,000-volt gener- 
ator greater than that of a 11,000-volt 
generator, but also the repairs, conse- 
quent upon a breakdown, will be more 
difficult to make on the 22,000-volt gen- 
erator. While this statement is perfectly 
true, a plan can readily be devised so as 
completely to defeat this argument. Ina 
large power-house in which a number of 
units of large capacity of the steam-tur- 
bine type are installed, the only rational 
way to make quick and satisfactory re- 
pairs consists in the carrying of spare 
parts. It will commend itself to the oper- 
ators of power stations to carry a spare 
revolving field for one of these units and 
a complete set of spare armature coils. 
It must be insisted upon that the arma- 
ture coils of these high-potential gener- 
ators can readily be replaced, and, unless 
the machines are designed to permit this, 
it would be necessary even to carry a spare 
stator completely wound, which would be 
almost equivalent to having a spare unit 
in the power-house. 


ECONOMY OBTAINED BY THE USE OF GEN- 
ERATORS WOUND DIRECTLY FOR 
20,000 VOLTS. 


The chief gains obtained by winding 
generators of large capacity directly for 
the high potential required for distribu- 
tion consists in the simplification of the 
power plant and, probably, in a slightly 
reduced first cost. The question of re- 
duced cost should certainly be considered 
a very minor factor, as reliability of serv- 
ice should be the criterion either in favor 
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of, or against, the adoption of generators 

wound directly for high potential. 

GENERATORS, REGARDLESS OF SIZE, FOR 
20,000 VOLTS. 

For the sake of ascertaining the feasi- 
bility of insulating coils for 25,000 volts, 
the writer has had in operation a 150- 
kilowatt generator wound for 25,000 volts, 
sixty cycles, 600 revolutions per minute. 
This generator has been in operation for 
months, operating day and night under 
full load. There is no doubt that there 
may be a limited field for units of small 
capacity wound for potentials above 11,000 
volts, and the object of this paper is to 
call to the attention of the engineering 
profession the feasibility of generators of 
as small capacity as 150 kilowatts, being 
wound for as high a potential as 25,000 
volts. The regulation, the heating and the 
efliciency of this machine are satisfactory. 
Should such machines be used in the 
future it must always be insisted upon 
that the exchange of coils can readily be 
effected. In the 150-kilowatt generator 
referred to in this paper it has so far not 
been necessary to replace any of the coils 
on account of defective insulation. 

SUMMARY. 

Where individual units of very large 
capacity are installed in power plants, a 
potential of 20,000 volts is feasible, and 
it is to be recommended in units of 10,000 
kilowatts capacity and above. 

Where individual units of small capac- 
ity are needed for a potential of 20,000 
volts, the conditions can be met in most 
cases, even down to capacities of 150 kilo- 
watts. 

Supplementing’ his paper, Mr. Behrend 
said that he thought there will be little 
call for units larger than 7,500 kilowatts 
in capacity. He also called attention to 
the fact that repairs on the high-voltage 
generators were more difficult to make. 
He thought, however, that if a generator 
could be wound for 20,000 volts, avoid- 
ing the use of oil-filled transformers for 
transmission, simplification would result. 

The discussion was opened by C. E. 
Skinner, who thought that generators of 
20,000 volts and above would hardly be 
considered at all for transmitting directly 
without the use of transformers, except 
there be a considerable gain in cost. The 
decreased cost of such an installation 
would result from the omission of trans- 
formers, the omission of some apparatus 
on the switchboard, and the requirement 
of smaller space for installation. He 
thought, however, that with the use of the 
lower-voltage units, considerable equip- 
ment expense could be eliminated, as with 
the lower-voltage apparatus expense for 
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spares could be reduced materially. The 
constructional difficulties of high-voltage 
machines were much greater than with 
low-voltage machines and transformers. 
The high-voltage machines are of neces- 
sity more subject to breakdowns and are 
also harder to protect from lightning. 

A. H. Armstrong did not consider the 
use of a high-voltage gencrating appa- 
ratus feasible, and strongly endorsed the 
use of lower voltage with transformers. 
With regard to the use of motor-driven 
generators, as against rotary converters, 
it was a question of expediency and cost. 
For railway work, where close voltage 
regulation is not a requirement, the rotary 
converter is going to stay with us as long 
as direct-current motors are used. Where 
the bulk of current is used for lighting 
purposes it will be necessary to go to the 
motor-generator set. Where there is a 
mixed system of railway and lighting dis- 
tribution it is very probable that the 
motor-generator sets will be used for light- 
ing, and the rotary converter continue in 
use for railway work. 

W. L. Waters said that the question of 
reliability is almost entirely a question of 
the care that the machinery gets. In one 
station there will be all kinds of trouble, 
and in another there will be no trouble 
at all. As regards voltage regulation, the 
motor-generator, he thought, is much 
superior to the rotary converter, because 
in the rotary converter, whenever you 
start to vary one thing you vary another. 
If you vary the power-factor, you vary the 
voltage; but if you introduce into the 
system automatic compounding, you com- 
pound the line, and not the machine. 
This means that the voltage on the line is 
changed, so that if you want to have a 
machine that is flexible, the motor-gencr- 
ator is really the only one to be consid- 
cred, E 

IL G. Stott stated that in the early 
work at Niagara Falls rotary converters 
were used for lighting work, but the 
variation of potential was so great that 
they had to be abandoned and motor- 
generator sets used. A few years later, 
after the governors on the water turbines 
had been greatly improved, and speed 
regulation became more nearly perfect, 
the motor-generator sets did not give as 
good results as the rotary converters. 

With regard to Mr. Behrend’s paper, 
the question of large generators was one 
of insulation, not of the generator alone, 
but of the whole system. It was a ques- 
tion of oil-insulated versus air-cooled 
transformers. He thought that the pro- 
tection afforded generators by transform- 
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ers in a low-voltage system was great. He 
could not recollect having heard of a gen- 
erator being destroyed by lightning where 
transformers were interposed between the 
generator and the line. On the other 
hand, it was common to hear of generators 
being destroyed when connected directly 
to the line. Several years ago he had in- 
vestigated the relative cost of transmit- 
ting power between two power plants of 
about 2,500 kilowatts, by means of rais- 
ing the potential to 25,000 volts, and 
iransmitting it at a lower potential of 
11,000 volts. He found the total cost 
was almost the same in both cases. 

Ralph D. Mershon did not agree with 
Mr. Lincoln as to the relative reliabilities 
of the motor-generator set and synchro- 
nous converter. He had been closely con- 
nected with one installation where power 
is supplied in part by motor-generator 
sets of sixty cycles, and by rotary con- 
verters of thirty cycles. There had been 
very little trouble with either. Contrary 
to Mr. Stott’s experience, he knew of 
several cases where generators with trans- 
formers interposed in series with the line 
had been damaged by lightning discharge:. 

Mr. Stone thought that the rotary con- 
verter had an advantage in the ease with 
which it could be started either from the 
alternating-current end with low-voltage 
taps, or from the direct-current side: He 
had seen rotary converters with capacities 
of 1,500 kilowatts brought up from rest 
on the alternating-current side and thrown 
on the line inside of forty seconds. Of 
course, this means a large rush of current, 
but it can be done in cases of emergency. 
He would reverse the order given by Mr. 
Lincoln as to relative reliabilities, and 
put the synchronous motor ahead of the 
induction motor. From a careful study 
of various installations he had heard of 
more complaints on induction motor sets 
than on synchronous sets. 

Percy H. Thomas emphasized the im- 
portance of insulation for the high-volt- 
age generators. The liability of the high- 
potential apparatus to break down was 
great enough to warrant a very careful 
investigation. The end coils were par- 
ticularly vulnerable, and in case of light- 
ning discharges, where the first coil was 
short-circuited it was often the case that 
the short persisted, jumping across to the 
second, then the third, and so on, some- 


times necessitating the entire rewinding 
of the machine. With regard to the high- 
tension generator, the matter of parallel 
operation also introduced an unwelcome 
feature. With the high-potential unit 
connected directly to the line, all of the 
switching and paralleling operations 
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would have to be carried on at the higher 
voltage. With the lower voltages this 
could be done more conveniently and 
safely. 

Philip Torchio stated that he had had 
occasion to deal with a large water-power 
proposition in which the conditions 
scemed to warrant the use of 22,000-volt 
generators, the total length of the trans- 
mission line being about fifteen miles. 
Manufacturers were asked to make a pre- 
liminary study of machines for 2,250- 
kilowatts, 25,000 volts, three-phase, sixty- 
cycle, 112.5 revolutions. Under these 
specific conditions it was found that the 
costs and efficiencies of the different volt- 
age generators would be approximately as 
follows: Voltage of generator, 2,300; rel- 
ative cost, 100 per cent; relative efficiency, . 
ninety-six per cent. Voltage of alter- 
nator, 15,000; relative cost, 130 per cent; 
relative efficiency, ninety-five and one- 
quarter per cent. Voltage of alternator, 
25,000; relative cost, 155 per cent; rela- 
tive efficiency, ninety-four and one-fifth 
per cent. From this it would appear that, 
as far as cost and efficiency are concerned, 
there would hardly be any difference be- 
tween the low-voltage generator with step- 
up transformer and the 25,000-volt gen- 
erator. On the other hand, if step-up 
transformers are used, great savings can 
be made in the copper and transmission 
linc by raising the voltage higher, say, to 
44,000 volts. 

Charles F. Scott emphasized the im- 
portance of engineers, in a discussion of 
this nature, bringing out both the ad- 
vantages and disadvantages of all types 
of apparatus. It was not possible for 
one type of machine to be a panacea for 
all troubles, and the best interests of all 
could be conserved when all types were 
freely discussed. .The simplest kind of 
apparatus is the direct-current generator, 
on the one hand, and the induction motor 
on the other; but if these are not found 
in practice to give the best results, it will 
be interesting to know just why. 

Mr. Lincoln, in replying to the ques- 
tions brought up in the discussion, wished 
to lay emphasis on the point brought 
out by Mr. Stott, namely, that the 
oil which is used in the oil-cooled 
transformers is of advantage in that, in 
many cases, it is self-healing and ad- 
vanced the desirability of the transformer 
combination over the high-voltage gener- 
ator. Another reason why, for some dis- 
tribution systems, the high-voltage gen- 
erator would not apply was that the cable 
manufacturers are not prepared to fur- 
nish cables insulated for the high voltage. 

In concluding the discussion Mr. Beh- 
rend stated that the use of the word “prac- 
ticabilitvy” in the title of the introduction 
which he had prepared was hardly cor- 
rect; this should have been “feasibility.” 
He wanted it understood that he did not 
take the stand of advocating the high- 
voltage proposition. He had been asked 
to contribute the introduction for the sake 
of raising a discussion, and this was the 
topic which had fallen to his lot. 

The meeting was then adjourned. 
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CONTINUOUS-CURRENT ARMATURE 
WINDING DIAGRAMS. 


BY H. M. HOBART. 


For all except comparatively small de- 
signs, a type of armature winding known 
as a “multiple-circuit winding” is almost 
exclusively employed for continuous-cur- 
rent machines. This winding owes its 
name to the circumstance that there are 
as many conducting paths (circuits) for 
the current to traverse in passing through 
the armature from the negative to the 


positive brushes, as there are poles in the 


machine. Multiple-cireuit windings may 
either be “simplex” or they may be “‘mul- 
tiplex” (i. e., duplex, triplex, ete.). Mul- 
tiple-circuit multiplex windings aie, 
however, so little employed that it is not 
convenient to always state explicitly that 
a certain armature has a multiple-cirewt 
simplex winding. It is, on the contrary, 
customary and practicable, to simply 
state that it has a multiple-circuit wind- 
ing and to realize that if it had a duplex 
or triplex winding, it would be explicitly 
stated that it had a multiple-circuit 
duplex winding or a multiple-circuit 
triplex winding, as the case might be. 
So let us, for a considerable part of this 
article, completely dismiss from our minds 
the knowledge of the existence of any 
type of windings other than multiple- 
circuit simplex windings and let us refer 
to these as “multiple-circuit” windings. 

Let us, furthermore, begin by limiting 
our thoughts to windings with but one 
turn between adjacent commutator seg- 
ments. Such an elementary turn with its 
corresponding commutator segments, is 
illustrated diagrammatically in Fig. 1. 
Suppose that this is a turn of a four- 
pole winding with 96 segments. Then 
there will be 96 turns and hence 2 X 96 
= 192 face conductors. If, as in Fig. 
2, we denote the left-hand conductor by 
1 then the number of the corresponding 
right-hand conductor of this single turn 
will be found by adding 


4 1 = 47 or 49 to 1. 


Hence, as right-hand conductor of this 

turn, we should choose 
1 + 47 = 48, or 1 + 49 = 50. 

Let us choose the latter, and designate 
the right-hand conductor as number 50, 
as shown in Fig. 2. 

Let us make a practice of writing the 
number of each conductor in some such 
relative position as that shown in Fig. 2. 

In Fig. 3 we have thus drawn and num- 
bered conductors 1, 2, 49 and 50. Let 
us furthermore introduce into Figs. 2 
and 3 the additional convention of repre- 
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senting all even-numbered conductors by 
dotted lines. If this is a winding with 
two conductors per slot, and if 1 and 2 
are the top and bottom conductors in one 
slot, then a moment’s reflection will show 
that 49 and 50 are top and bottom con- 
ductors, respectively, of another slot, as 
indicated in Fig. 4. 
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Frcs. 1, 2 AND 3.—CONVENTIONAL ELEMENTS 
’ 


OF WINDING DIAGRAM. 


We thus have the further rule which 
we must always keep distinctly in mind, 
that top conductors are denoted by odd, 
and bottom conductors by even numbers. 
Also the top conductors are represented 
by full lines and the bottom conductors 
by dotted lines. 
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Frias. 4 AND 5.—CONVENTIONAL ELEMENTS OF 
WINDING DIAGRAM, $ 


It might be supposed that as 1 and 50 
constitute the two sides of one turn, 2 
and 51 would constitute the two sides of 
another turn. This is not the case. 
Conductor No. 2 is connected to another 
conductor to the left and not as yet 
shown in the diagrams, while conductor 


Fic. 6.— ELEMENT OF WINDING DIAGRAM. 


No. 51 is connected to a conductor to the 
right and not as yet shown in the dia- 
grams. In fact, the state of affairs so 
far disclosed by our investigation, is that 
illustrated in Fig. 5. 

We thus see that all top conductors 
(i. e., all odd-numbered conductors) are 
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connected over to the right, and all bot- 
tom conductors (t. e., all even-numbered 
conductors) are connected over to the 
left. Just as conductor No. 1 is con- 
nected to conductor No. (1 + 49), i e., 
to conductor No. 50, so conductor No. 
öl is connected to conductor No. (51 + 
49}, t. e., to conductor No. 100. (See 
Fig. 6.) Similarly, conductor No. 49 is 
connected to conductor No. (49 + 49), 
t. e., to conductor No. 98, and conductor 
No. 97 to conductor No. (97 + 49), 
t. e., to conductor No. 146, and conduc- 
tor No. 145 to conductor No. (145 + 
19), 2. e., to conductor No. 194. 

But, it will be asked: “Where is con- 
ductor No. 194? There are only 
192 conductors.” This, of course, 1s 
true, but as there is neither end nor be- 
ginning to a circle, so also, in the case 
of a multiple-circuit armature winding, 
which is arranged on the periphery of a 
circle, we may take conductor No. 194 
as having its equivalent in conductor No. 
(194 — 192), i. e., in conductor No. 2. 
Thus, finally, we have found out that 
which we wanted to know a few para- 
graphs back; namely, the number of the 
conductor to which conductor No. 2 is 
connected. The quantity 49 which we 
add in each case, in the process of con- 
necting up, is called the “winding pitch,” 
or, briefly, the “pitch” and is denoted 
by y. We call the two ends of the arma- 
ture the “front” (or commutator) end, 
and the “back” end. The quantity 49 
is the back-end pitch,” that is to say, 
it is the number to be added to any con- 
ductor in order to find out the conductor 
to which, at the back end, it is connected. 
For the present it should merely be noted 
that at the “front” end, both ends of 
any turn are carried to commutator seg- 
ments. 

It is very convenient to diagrammatic- 
ally represent windings as shown in Fiz. 
6. For the time being, however, the only 
conductors shown and numbered are the 
ten conductors—1, 2, 49, 50, 97, 98, 
145, 146, as also 51 and 100, as these are 
the only ones to which allusion has as 
yet been made. 

In such a diagram it has become con- 
ventional practice to let the inside of the 
diagram represent the commutator end, 
and the outside the back end. The face 
conductors are diagrammatically repre- 
sented by radial lines and the end con- 
nections by other lines, the inclination 
or curvature of which is so chosen aa 
to give a maximum of distinctness to the 
diagram. 

The final practice of diagrammatically 
representing, commutator Ņ segmente in 
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winding diagrams will be shown in a 
subsequent figure. In the case of Fig. 
6, the eight little rectangles toward the 
centre of the figure will be readily recog- 
nized as intended to represent the com- 
mutator segments. 

The only irregular feature of the dia- 


Fia. 7.—ARMATURE WinpIna DIAGRAM. 


gram of Fig. 6 relates to conductors No. 
51 and 100. Just as conductor No. 100 
constitutes the right-hand side of the 
turn of which conductor No. 51 is the 
left-hand member, so also is conductor 
No. 53 connected over the back end to 
conductor No. (53 + 49), 4. e., to con- 
ductor No. 102. 

Thus also we have: conductor No. 1 


connected at the back end to conduc- — 


tor No. 50; conductor No. 3 connected 
at the back end to conductor No. 82; 
conductor No. & connected at the back 
end to conductor No. 64. 

These steps are taken in Figs. 7 and 8, 
and were we to carry this out all the 
way round the circumference we should 
obtain a diagram of which a portion 
is shown in Fig. 8. 

In Fig. 9 we have added the two front 


Fira. 8.—Back-EnpD CONNECTION. 


ends of each turn, carrying them to in- 
dependent commutator segments. But 
this gives us 192 segments, and we have 
stated that our winding, which comprises 
192 conductors, has one turn, 4.€., two 
conductors per commutator segment, and 
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hence only 96 segments. Thus we must 
merge every pair of adjacent segments 
into a single segment, taking care, how- 
ever, to take such pairs as are not the 
neighboring terminals of a single turn, 
for that would simply give us a set of 
96 short-circuited turns. 

With this precaution we shall obtain 
the diagram of Fig. 10, in which the 
radial dotted lines on the commutator 
are the lines which in Fig. 9 divided the 
now merged segments. 

In Fig. 10a these dotted lines are 
suppressed. This is still not quite in 
the conventional form. There is still re- 


quired the further minor modification in- — 


troduced in the complete diagram of Fig. 
11, and consisting in connecting the com- 
mutator segments to the winding by means 
of short radial lines, which have their 
equivalent in practice in the leads from 
the winding to the commutator, although, 
of course, some armatures are actually 
constructed in accordance with the method 
indicated in Fig. 10; that is to say, the 
ends of the turns are carried directly to 
the segments. More often, however, the 
method actually adopted corresponds with 
the diagram of Fig. 11, in which it is 
indicated that additional strips are intro- 
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Fio. 9.—FROoNT-END CONNECTION. 


duced, connecting from the winding to 
the commutator. 

In Fig. 11 we have now drawn the 
complete winding diagram for the arma- 
ture, which would be arrived at by simply 
continuing Fig. 10. To clearly indicate 


the front and back winding pitches, the’ 


turn comprising conductors 1 and 50 haa 
been thickened in. 

We see that the “front-end pitch” is 
equal to ' 

50 — 3 = 47, 

i. e., at the front end, conductor No. 50 
is connected to conductor No. 3. As the 
connection at the front end is carried 
out in the opposite direction, 1. e., 
counterclockwise, we may say that the 
front-end pitch is in this case negative, 
i. e., it is equal to — 47. 

It is customary to denote the winding 
pitch by y, and to distinguish between 
the “back-end” and the “front-end” 
pitches by designating them as 

yy = “back-end pitch” 
and 
Y; = “front-end pitch.” 
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In the winding of Fig. 11 we have 
Yo = +, | 
Ys = 40. 

We may denote the mean pitch as y, 
i. e., 

y == 4 = wt — oa zd = 48. 

Thus y (i.e., the mean pitch), is equal 
to the total number of face conductor: 
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Fig. 10.—ELEMENTS OF ARMATURE WINDING 


DIAGRAM. 


divided by the number of poles. In this 
case 
= a = 48. 
The precise values of the front and 
back pitches are determined by taking 
the one greater by 1 than the value of 


the mean pitch, and the other less by 


Fig, 10A.—ELEMENTS OF ARMATURE WINDING 
DIAGRAM. 
1 than that value; thus in the present 
case we have . 
Yo = y + 1 = 48 + 1 = 49, 
yy = y — 1 = 48 — 1 = 47. 
Let us employ this same number of 
face conductors, i. e., 192, but connect 
them up into a six-pole winding. 


192 
Sg a 32. 
yp = 32 + 1 = 33 and yr = 32 — 
1 = 31. 
This winding diagram is given in 


Fig. 12. 
In carrying out the design of the wind- 
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ing in the drafting ollice and in the 
construction work in the shop, a consider- 
able degree of familiarity with the elec- 
tromagnetic properties of windings is 
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Fic. 11.—ComPLETE WINDING DIAGRAM FOR ARMATURE. 


highly desirable. It is not, however, 
either necessary or desirable to deal with 
the subject on quite the same lines as 
would be suitable in an article intended 
to be employed exclusively by those en- 
trusted with the task of the pre-calcula- 
tion of the electromagnetic design. Such 
individuals can profitably familiarize 
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Fic. 18.—CoMPLETE WINDING DIAGRAM FOR ARMATURE. 


themselves with the aspects of the subject 
on which emphasis is laid in this article; 
they should, however, also master the 
further aspects of the subject as sct forth 
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in treatises dealing more especially with 
electromagnetic design.’ 

It is believed that in view of the above 
explanation, the less frequent allusion to 


the question of current distribution in the 
windings, will be appreciated. Briefly, it 
may be stated that where desirable to in- 
dicate the paths of the current, the di- 


1 Among these treatises the writer naturally prefers 
those in which the nomenclature here employed has 
been adopted. The most extensive treatise is ` Arma- 
ture Windings.“ Parshall and Hobart, New York. D. 
Van Nostrand Company, 1895. 

The subject is much more briefly dealt with in * Elec- 
tric Machine Design,” Parshall and Hobart, London, 
Offices of Engineering, 1906; “Electric Motors,“ H. M. 
Hobart, London, Whittaker 
& Company: 1904, and " Ele- 
mentary nciples of Con- 
tinuous-Current Dynamo De- 
sign,” London, Whittaker & 
Company, 1906. 
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WINDING. 


Dr. Thompson and Professor Arnold have handled the 
subject most ably ; the nomenclature they employ is, 
however, consideratly at variance with that in the other 
treatises and in the present volume. (‘ramp, however, 
in a most intereating littie volume (“ Armature Wind- 
ings of the Closed-Circuit Type,” London, Biggs & Com- 

oy, 1906) has employed substantially the nomencla- 

ure adopted in the present treatise. 
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rection through the winding from nega- 
tive to positive brushes is indicated by 
arrowheads affixed to the radial lines 
representing face conductors. As the cur- 


SS 
i 
2/ 
=s 4% 

= 

Ss 7 
Ws 
Xs 


We 
t 


Mig lte; 
Ñ 
RI 


77 RY 


== Zz 
= = => 
a? Sa Te i 
A ‘SF 
ie SJJ 
A Ye: 

; ws 

f e: 

ae ee 


Fio. 12.— COMPLETE WINDING DIAGRAM FOR ARMATURE. 


rent changes its direction as the conduc- 
tors pass under each successive pole, it 
is only practicable in a single diagram to 
indicate the direction at some particular 
instant. The rule for ascertaining the 
direction of the current for the case of a 
machine when employed as a dynamo,’ is 
as follows: 

When a conductor passes under a north 


‘It is almost superfluous to state that when the ma- 
chine is run as a motor the current will flow in just the 
opposite direction for a given direction of motion of the 
conductor under a pole of given any The electro. 
motive force induced in a conductor by its passage 


Fie. 14.—DEVELOPED WINDING DIAGRAM FOR Srx-CircuttT, Six-PoLE 
SIXTY CONDUCTORS. 


Y,=9. Y,=11. 


through the etic field is the same in both cases, 
but in the case of a dynamo the current flows under the 
influence. and in the direction of, this induced electro- 
motive force, whereas in the case of a motor it flows in 
the direction of, and under the influence of. ao external 
electromotive force which {s greater than the induced 
(and In this-case counter) electromotive force in oppo- 
sition to which it flows 
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pole in a clockwise direction from the 
observer’s standpoint, the electromotive 
force thereby induced in the conductor 
and the current flowing when the circuit 
is closed, will be directed away from the 
observer. 

In this article the arrowheads always 
indicate the direction of the induced elec- 
tromotive force, i. e., the direction of both 
electromotive force and current for the 
case of a dynamo. 

The diagram of Fig. 13 differs from 
that in Fig. 12 only in the addition of the 
brushes as there shown diagrammatically 
inside the circle representing the commu- 
tator surface and of arrowheads showing 
the direction of the current, and of dia- 
grammatic representations of the pole 
faces. These latter are sketched at the 
very outer edge of the diagram in order 
not to confuse the rest of the diagram by 
additional lines. It will be seen that the 
typical turn (represented by heavy lines), 
consisting of conductors 1 and 34, as well 
as five other equally spaced turns (33-66, 
65-98, 97-130, 129-162 and 161-2), are 
not provided with arrowheads. This is 
because, at the instant considered, these 
six turns are passing through the position 
of short-circuit under the six brushes, 
which are shown resting upon the twelve 
commutator segments connected to the 
twelve ends of these six turns. The di- 
rection of motion is clockwise, as shown 
by the large arrow at the centre of the 
diagram. 

Increased familiarity with armature 
windings may be obtained by construct- 
ing so-called “developed” diagrams. A 
recent suggestion for the arrangement of 
“developed” diagrams, is that of E. K. 
Stembridge. In Fig. 14 is shown, ar- 
ranged in accordance with this method, a 
diagram of a six-circuit winding with 60 


conductors. The winding pitches are 
given by the formula 
| 60 
y = ra + 1 
Whence 
yr = 9 
Yo = 11 


In a diagram drawn according to the 
Stembridge method, the two ends of the 
armature are shown exactly the same size 
with the end connections precisely as they 
might appear on the actual armature. 
The evlindrical surface is shown “devel- 
oped” or rolled out flat on the paper, 
between the two end drawings, and the 
conductors are joined to their 
end connections by thin lines, which, of 
course, unlike the other lines, do not repre- 


shown 
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sent any part of the winding on the actual 
armature. The advantages claimed for 
this method of representing windings re- 
late to its simplicity, the readiness with 
which it may be drawn to scale and to the 
fact that the end drawings appear precise- 
ly as the ends of the actual armature. We 
have further added in Fig. 14, the six 
poles of the machine in their correct posi- 
tions relative to ene another, and have 
shaded these in two directions to repre- 
sent respectively the N poles and the S 
poles. As will be seen, this diagram per- 
mits of the poles being drawn in a true 
position with respect to the armature con- 
ductors, and the shaded areas may be re- 
garded as developed surfaces of the pole 
faces. 

The above stated reasons render this 
method of drawing advantageous for those 
whose knowledge of armature windings 
is very elementary, but to one accustomed 
to winding diagrams, the ordinary dia- 
grams as in Figs. 11, 12 and 13 present 
the conditions sufficiently closely, and may 
be more quickly drawn. 

Moreover, the drawing of the connect- 
ing lines between the conductors and ends 
in Fig. 14 is a rather long process, and 
these lines have no counterpart on the 


actual armature. 
(To be continucd.) 


ee 
The List of Questions for the 

1907 Question Box of the 

National Electric Light 

Association. 

Paul Liipke, editor of the Question Box 
for the 1907 convention of the National 
Electric Light Association, has published 
forty-six pages of questions. It is im- 
portant that as many answers as possible 
he sent to Mr. Liipke, at 222 East State 
street, Trenton, N. J., within a short 
time, so that these may be properly classi- 
fied and put in shape for easy reference 
at the convention of the association, which 
will be held at the New Willard Hotel, 
Washington, D. C., June 4, 5, 6 and 7. 

-e0 
Coal-Testing Plant in Denver. 


Dr. J. A. Holmes, of the United States 
Geological Survey, has coneluded negotia- 
tions for the land upon which a govern- 
ment coal-testing plant will be construct- 
ed in Denver, Col. The Chamber of Com- 
merce of that city agrees to furnish the 
land. A completely equipped laboratory, 
with special apparatus for the treatment 
of coal and its by-products, will be built. 
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Data Concerning the Arc 
Furnace. 

The- University of Wisconsin has is- 
sued as bulletin No. 145 of the Engineer- 
ing Series the thesis presented by Oliver 
Patterson Watts for the degree of doctor 
of philosophy. This is entitled “An In- 
vestigation of the Borides and Silicides.” 
In his work Dr. Watts made excellent use 
of an electric are furnace, and records the 
following observations: 

The longest arcs obtained were six and 
one-half to five and eleven-sixteenths 
inches at 104 volts, the former at 800 
amperes. At the usual voltage of eighty 
on the furnace terminals the length of arc 
at 600 amperes varied from two and 
three-eighths to three inches. The re- 
sistance of the arc depends upon its 
length, the current strength and the tem- 
perature of the furnace, and also the quan- 
tity and nature of the vapors within the 
furnace. An increase of current increases 
the cross-section of the arc and a rise in 
temperature decreases the resistance, mak- 
ing it necessary to lengthen the are in 
order to maintain the current constant. 
As a cold charge is fed into a hot fur- 
nace, the current decreases. An increase 
in the amount of vapors of sodium and 
silicon lowers the resistance. 

In an experiment it was attempted to 
maintain the length of are unchanged 
while decreasing the current by means of 
an external resistance. It was found that 
the resistance of the arc increased at the 
same time, and the following conclusion 
is drawn: “The are tends to maintain a 
constant ratio between its own resistance 
and that of the remainder of the circuit, 
or in an arc of fixed length tends to main- 
tain a constant voltage.” 

On several occasions a peculiar phenom- 
enon was noticed: The carbon electrodes 
burned away irregularly, so that they in- 
terlocked. Alternating current was used 
and two separate arcs were formed, each 
half of the current wave passing across 
one part of the gap only. The points of 
the electrodes were coated with smooth, 


lustrous graphite of extremely fine vein. 
When using direct current the electrode 
losses were due to the following causes: 
Volatilization from the crater, which wa: 
confined to the anode; oxidation and dis- 
integration. The first of these is inde- 
pendent of the length of arc, while te 
latter two depend upon it. The total loss 
is diminished by fifty per cent by filling 
the furnace with illuminating gas. This 
diminishes only the oxidation and disin- 
tegration. The losses taking place in 
two-inch electrodes were double those 
with one and one-half-inch electrodes. 
This shows that the smallest possible elec- 
trode should be employed. 
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Submarine Signaling. / 


HE earliest records of experiments 
on the transmission of sound in 
water are those of Colladon and 

Sturm, early in the nineteenth century. 
These experiments, text books relate, were 
conducted solely for determining the speed 
of sound in fresh water. There are no 


records of attempts to utilize sound in ~ 


water for signaling purposes. Later, va- 
rious inventors in England and France 
conducted crude laboratory experiments 
in water-signaling and made various the- 
oretical assertions in certain patent papers 
which are still in existence; but they also 
failed to realize this important invention 
and made no attempt to obtain a prac- 
tical application. 

In 1880 Professor Lucien I. Blake, 
while a student of physics in Berlin, had 
his attention called to the experiments of 
Colladon and he immediately conceived 
the idea that, if a system of signaling in 
water could be worked out on a practical 
and commercial basis, it would perhaps 
solve some of the problems which, because 
of the misleading character of air sig- 
naling, have always given trouble to the 
lighthouse establishments of different 
countries. Knowing that sound-travel in 
a varying medium like the air could never 
be depended upon in fogs, storms, etc., 
he figured that the water, being practically 
homogeneous, would do away with all the 
difficulties experienced in the air, pro- 
vided a sound could be successfully pro- 
duced therein, carried to a sufficient dis- 
tance and there picked up and recorded 
by the necessary instruments. To his 
credit it may be said that his general 
plans, stated in a paper which he read 
before the American Association for the 
Advancement of Science, Columbia Col- 
lege, N. Y., 188%, are practically those 
which have been followed out in the pres- 
ent development of the system, viz.: “A 
sound-producing apparatus was to be at- 
tached to each vessel and to be worked 
under the surface of the water. In times 
of fog or night, a code of signals would 
be produced by it which would be trans- 
mitted in all directions through the water, 
with a velocity four to five times that in 
the air. Each vessel, in addition to the 
sound-producing apparatus, would be pro- 
vided with a sound-receiving apparatus 
which would take up out of the water the 
signals arriving from neighboring vessels. 
For steamships, the, sound-producing ap- 
paratus was designed to be a steam fog- 
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horn or whistle, specially constructed to 
sound under water. Bell buoys were to 
have a second bell added under water, 
while lightships, lighthouses and any head- 


SouND Wave DETECTOR IN TANK ATTACHED 
To SIDE OF SaIP. ; 


lands might also be pr6vided with sub- 
merged bells, which could be rung from 
the shore when necessary. The sound- 
receiving apparatus with which each vessel 
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was to be equipped was to employ some 
form of telephone acting as a transmitter 
under water and connected with a receiver 
within the vessel.” 


Professor Blake's experiments covered a 
period of several years and were conducted 
as opportunity permitted. They brought 
to light many things, among them being 
the fact that a sound produced under 
water would penetrate the sides of a ship 
several miles away and could he picked 
up by receivers inside of the ship and at- 
tached to the ship’s side below the water 
line; that it would traverse the tortuous 
windings of a river for a considerable 
distance; and that climatic conditions, 
currents and tides made no apprecia- 
ble difference upon the sound wave. His 
work attracted the attention of the 
United States Lighthouse Board, and 
facilities of every kind were extended 
to him. In 1894, assisted by A. B. John- 
son, chief clerk of the board, and one who 
was familiar with all the vagaries of air 
signals, Professor Blake made a long scries 
of experiments at the Portsmouth, N. H., 
navy yard. These continued until the 
outbreak of the Spanish War. 

At this time, Arthur J. Mundy, of 
Boston, who was totally unacquainted with 
the experiments performed by Professor 
Blake, and who shared the general fear 
concerning the Spanish war vessels, orig- 
inated the idea that by some means or 
other it ought to be possible to detect 
their approach at night or in a fog by lis- 
tening through the water. He placed his 
plans before Professor Elisha Gray, of 
Chicago, and formed a syndicate which 
took up the work of submarine signaling. 
He was instrumental in bringing about 
the formation of the Gray Telephone 
Company which succeeded the syndicate, 
and was one of the prime movers in the 
organization of the Submarine Signal 
Company, the successor to the Gray Tele- 
phone Company. Many experiments were 
made with sound transmitters and sub- 
merged bells and many discoveries of 
moment were unearthed, and to Mr. 
Mundy belongs the credit of finding 
the key to the reception of sound 
aboard ships. In his laboratory he 
found that if a tumbler filled with a 
solution was placed inside and against an 
empty iron kettle floating in a tank of 
water, sound in the water could readily be 
taken out of the solution in the tumbler 
by means of a microphone immersed there- 
in, although the same microphone placed 
against the side of the kettle collected 
very much less sound. A successful sub- ` 
marine microphone was devised by Mr. 
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Mundy, as the ordinary telephone trans- 
mitter would not work under water. With 
this, submarine sounds were heard at a 
distance of several miles. A long step in 
advance was thus made, as Professor Gray 
had just completed the construction of 
an electrically struck submarine bell. 
In 1902, when success seemed close at 
hand, Professor Gray died, and a few 
months later Mr. Mundy, because. of 
broken health, was forced to give up all 
experiments. 

On his restoration to health, Mr. Mundy 
again took up the work. Numerous 
inventions were made by persons con- 
nected with the company (notably by 
Messrs. J. B. Millet and Edward C. 
Wood) as the result of long and elaborate 


DIAPHRAGM STRIKER—CLOSED. 


experimentation in the actual working 
of the apparatus; so that there is no 
phase of the subject which has not re- 
ceived study. To-day the company has 
a long file of patents covering the future 
development of submarine signaling. 

In the case of the lightship bell, various 
striking devices were tried, viz.: hy- 
draulic, steam and pneumatic. The stand- 
ard form of bell is operated by com- 
pressed air and rings the number of 
the ship upon which it is placed. This is 
suspended from the side of the lightship 
about twenty feet below the surface, and 
compressed air is supplied through a heavy 
rubber tube running from the compressor 
to the bell. The apparatus is automatic, 
and, requiring little attention, has found 
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favor with lightship crews. These bells 
have been heard up to eighteen miles and 
emit a very clear, high-pitched, distin- 
guishable note. They are rung at the 
rate of about forty blows per minute. 

As all dangerous shoals and coasts are 
not indicated by lightships, it has been 


found necessary to submerge a bell by 


means of fastening it to the bottom of a 
buoy suitably anchored, and of utilizing 
the power of the waves for ringing the 
bell. Owing to the tremendous size of the 
waves, it is necessary to build the appara- 
tus of exceeding strength. The principle 
upon which it works is simple, and consists 
in placing a body in stable equilibrium 
twenty feet below the surface, telescopic- 
ally attached to the buoy. The relative 
motion between the former and the latter 
bobbing up and down on the waves is used 
to generate the power for striking. There 
are several types of this apparatus, such 
as a combination air whistle and submarine 
bell buoy, a combination air and sub- 
marine bell buoy, and lastly the most com- 
plete automatic marine-signaling device 
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known, the combination whistle and gas 
buoy which has a submarine bell attached. 

Owing to the necessity, in some exposed 
positions where it is impracticable to place 
a lightship, for a signal to be sounded in 
such form that it will indicate to the 
mariner his position, and owing to the 
inadvisability of making a submarine bell 
buoy ring a code, electrically struck bells 
have been invented. These bells are 
mounted on tripods placed upon the 
bottom of the ocean and connected by 
electric cable to the power station on shore. 
They can be made to strike any code de- 
sired. 

The sound-receiving apparatus consists 
of two tanks filled with liquid and clamped 
against the skin of the ship below the 
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water line, as shown herewith, one on the 
port and one on the starboard side. Two 
specially constructed microphones of the 
granular type are placed in each tank 
with wires leading up to the direction in- 
dicator in the pilot-house. The direction 
indicator is a round metallic case eight 
inches in diameter fastened to the wall of 
the pilot-house or wherever desired. By a 
proper manipulation of the switches one 
may in turn listen in either the port or 
the starboard tank and in either micro- 
phone that is desired. The sound of the 
submarine bell miles away passes through 
the water, through the sides of the ship 
and is picked up by the microphones in 
the tanks and thereby transmitted to the 
receivers shown hanging on the direction 
indicator. 

The method of ascertaining the direc- 
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tion from which submarine sounds are 
coming is as follows: In the diagram 
the vessel which is receiving the sound 
is shown in the centre. The dots in 
the bow represent the port and star- 
board ears, while the submarine bell is 
indicated by the dot in the circumference 
of the circle. Fig. 1 shows the ship head- 
ing north when first observation is taken. 
The fainter sound heard on the port side 
of the ship proves that the bell must be 
somewhere on the starboard side, where 
the sound is relatively louder; therefore 
half the circle is shaded to indicate that 
it does not contain the bell. The ship 
now turns to starboard ninety degrees, 
heading east, and the fainter sound being 
still on the port side,/the shading- is ex- 
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tended, leaving only one-quarter of the 
circle to explore. The ship now turns 
forty-five degrees, heading southeast, and 
the fainter sound is now heard on the 
starboard side, and the shading is again 
extended, thus showing that the bell is 
somewhere between east and southeast. 
Turning the ship back twenty-two and 
one-half degrees, the bell is heard 
equally well on both sides, thus in- 
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collisions at sea, which has „been so fre- 
quent and disastrous in the past. A bell 
is suspended in the fore-peak tank 
of each ship. This is rung by power, 
either hand or otherwise, and the sound 
passing through the sides of the ship 
and through the water is picked up by 
the ears of the approaching vessel. The 
latter, by varying her course so as to bring 
the sound a little louder in the port or 
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dicating that it is dead ahead. As the 
ship sails toward the bell the sound stead- 
ily grows louder, thus confirming previous 
observations. With a little practice it is 
possible to ascertain the location of the 
bell within one-quarter of a point of the 
compass. This is being done constantly, 
and even more accurate locations have 
been found. 


starboard receiver, will thus pass by on: 


the corresponding side of the boat which 
she is approaching. 

The use of the submarine signal in time 
of war will prove invaluable, as by it sub- 
marine boats may communicate with one 
another, or a battleship may direct the 
movements of her deployed submarines. 
The approach of an enemy may be de- 
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schooners. The King of England and 
the Emperor of Germany have their yachts 
equipped to receive submarine signals; 
and the British Admiralty report on the 
system is the most exhaustive as well as 
the most laudatory treatment the subject 
has received. The endurance and experi- 
ence tests of the United States Light- 
house Board were no less satisfactory: 
and as a result the Atlantic coast light- 
ships are now operating the signals. 

An immense field of possible usefulness 
is thus opened up, and where it will end 
and what the future contains for us along 
this line only the years will tell. 

$2 eae 


The Establishment of a 
Historical Museum in the 
Engineering Societies’ 
Building. 

The board of directors of the American 
Institute of Electrical Engineers passed 
the following resolutions at its meeting on 
January 25: 

“Resolved, That the library committee 
is hereby authorized to accept, on behalf 
of the Institute, donations of original ap- 
paratus, models, photographs, manu- 
scripts, printed documents and similar ex- 
hibits suitable for a museum of historical 
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In its practical application, the sub- 
marine signal is a factor of the greatest 
importance. .The fisherman in his dory 
need no longer fear fog, provided he has 
a small hand-operated bell to suspend over 
the side, for the schooner, equipped with 
ears, can hear the signal, locate its direc- 
tion, and is able to pick up its boats with- 
out difficulty. 

Of paramount importance is the fact 
that the use of this invention will prevent 


tected when miles away by hearing the 
sound of the engines. 

Submarine bells are now established in 
United States, British, German, French, 
Canadian, Dutch and Danish waters; and 
vessels of the commercial marine having 
a combined tonnage of over one million 
tons are equipped to receive submarine 
signals. The list includes all the import- 
ant transatlantic steamships, many coast- 
wise lines, as well as yachts, tugs and 


electrical material; also to accept the loan 
of material of the same general character 
which can not be secured by gift. 

“Resolved, That each donation or loan 
accepted under the foregoing resolution 
shall be acknowledged by the chairman 
of the library committee, specifying the 
articles received in sufficient detail to in- 
sure subsequent identification and reciting 
the conditions of gift or loan and accept- 
ance.” 
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SOME THEORETICAL NOTES ON THE 
REDUCTION OF EARTH CURRENTS 
FROM ELECTRIC RAILWAY SYS- 
TEMS BY MEANS OF NEGATIVE 
FEEDERS.’ 


BY GEORGE I. RHODES. 


The subject of earth currents caused 
by electric railway systems is of such im- 
portance that it is believed a few theo- 
retical notes on the relative elticiencies of 
different return feeder systems in reduc- 
ing stray currents will not be without in- 
terest. 

Consider any system, the potential of 
whose running rails may be represented 
by the Curve I, Fig. 2, which is plotted 
with distances from the power-house or 
substation as abscissas, and potentials of 
the rails referred to the negative bus-bar 
as ordinates. Assume for the time being 
that all resistance offered to current flow- 
ing from the tracks to earth is in the con- 
tact between rails and earth. 


Let a = contact resistance per foot be- 
tween rails and earth. 
l = distance from power station. 
v = potential of rails referred to 
negative bus-bar. 
Ta = total leakage current. 


Now if the negative bus-bar is com- 
pletely grounded, and the earth of uni- 
form potential, as would be the case if it 
had zero resistance, 


A 

Al: _ val 
a 
‘Al 

la = 5 J! 
a 


If a is uniform over the entire line, it 
is evident that the leakage current will be 
measured by the area enclosed between 
the potential curve of the track and the 
line of zero potential. If a is not uni- 
form, the area will not be a true measure, 
but it will still be indicative of the 
amount of current flowing from the rails. 

If now the negative bus-bar is insu- 
lated, the earth will have a potential with 
reference to the bus-bar such that the 
current flowing out of the rails shall be 


equal to that flowing into them. Under 


the assumption of uniform contact resist- 
ance between track and ground, this po- 
tential will be such that the areas en- 
closed by the potential curve, above and 
below the line of earth potential, are 
equal. 

The assumption that the earth is of 
uniform potential is obviously far from 
correct, for since its resistance is not zero 
it is raised to a certain extent by the 


1A paper presented at the 2idth meeting of the 
American Institute of Electrical Engineers, New York, 
Mareh J, 1907. 
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presence of, a grounded conductor of 
higher potential. If the curve is plotted 
with reference to the ground in the vicin- 
ity of the rails as zero, the area enclosed 
by the curve will then measure the true 
leakage current with the above limita- 
tions; but if the curve is plotted with 
reference to the earth at that point where 
the rails and ground are at the same po- 
tential, the area enclosed will not meas- 
ure the actual leakage, but rather the 
maximum current that would flow if the 
earth offered no resistance except at the 
surface of contact with the rails. 

On this latter assumption, then, the 
following cases will be considered, both 
with the negative bus-bar thoroughly 
grounded and insulated. The load is con- 
sidered to be uniformly distributed over 
the whole line, which extends in one di- 
rection only from the power station. 

I. No copper in return circuit. 

lI. Copper of uniform section bonded 
to the rails at short intervals. 

III. Copper distributed to give uni- 
form drop, bonded. to the rails at short in- 
tervals, 

IV. A single insulated negative feeder 
connected to rails at middle of the line, 
and at the power station. 

V. A single insulated feeder connect- 
ing the rails to the negative bus-bar only 
at the middle of the line. 

VI. Several insulated feeders. 

VII. Several insulated feeders with 
equal potentials at all feed points. 

The following notation will be used: 


t = current at any point on line. 

I = total current. 

v = potential at any point referred to 
bus-bar as zero. 

/ = distance from power station. 

I, = total length of line. 

r = resistance per foot of return. 

p = 10.30 = resistance per circular 
mil-foot of copper. 

w = 0.00,000,302 pounds = weight 
per circular mil-foot of copper. 

si = equivalent conductivity of track 


rails in circular mils of copper. 

$e = circular mils of return copper at 
power station. 

W = weight of return copper. 

A = area representing leakage current 
with negative bus-bar grounded, 

a = area representing leakage current 
with negative bus-bar insulated. 

I. No return copper. 
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Va firdi= a (1—31) 
The curve represented by this equation 
and shown as I in Fig. 2, is a parabola 
whose axis is parallel to the axis of r and 
whose apex is at the point 
z pIL 
t= L Fs, 
With the bus-bar grounded, the area 
beneath the curve measures the leakage 
current, and is, 


pIL 


as 3 s. 
t 


as obtained by means of the usual formula 
giving the area enclosed by a parabola. 
With the bus-bar insulated, it can he 


‘shown by equating the areas enclosed by 


the curve above and below the neutral 
line that the earth and rail are at the 
same potential at the point 


poke (aaa: 


and the area representing leakage current 


Sa 


l 


aye ia 
IT. Return copper of uniform section. 


i= I (1 =a as before 


P 
s + se 
TONE o per ) 
sts 21, 
The curve representing this equation 
when se = s; is shown as Curve D, Fig. 2. 
It is a parabola as in Case I, but its ordi- 


r= 


nates bear the ratio ty to those of 
4 e 
the first curve. 

The area representing leakage current 
with grounded bus-bar can be shown to 


be 


A LA pII 
SHS 38, 
and with the bus-bar insulated the neutral 
is at 


making 


t= V3 (8, + 4) ; 
The weight of copper is 
W =w Sc L 
IIT. Copper distributed for uniform 
drop. 


s] (! — z] as before 


r == - 


eo 
TERA (1 — ) 
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That is, the conductivity is propor- 


tional to the current. 
pil 
8. + 8. 
It is evident that this equation can 
hold only when J is such that 


v= a straight line. 


then 


laL = 


For values of 1 > I}, the conductivity 
is uniform and equal to that of the rail 
return (see Fig. 1). 

From l = Į, tol = 


i Til l 

ee Came (1 
l 
r=- 
Si 

SES LEE n E iaa CAA 

ot o 
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This curve is that portion of the para- 


Fig. 1.—DISTRIBUTION OF COPPER FOR 
UNrIFoRM Drop. 


bola I, Fig. 2, beyond 7 = L,, dropped 
until it is tangent to the straight line. 


pa ; - See III, Fig. 2. 


The area representing leakage current 
with the bus-bar grounded can be shown 
to be 
aa Bet +658, +25) pl 

2 (s; + 8.) 3 8, 
and with the bus-bar insulated the neu- 
tral point is at 


L 8; 
a as 3 (s; + s.) 


for values of se > 0.815 sı. 
This makes 


L, = 


3, 882+ 68,8, + 2 82) pIL 
E 24 (s; + 8.) Bese” 


The weight of copper used is 
= wo 3. L 
NT 88 n= FG F 
In order to compare properly this case 
with Case II, equal amounts of copper 
must be used making 
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© iii a" 
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IV. iie insulated return feeder 
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from middle of line. Connection to ratis 
at power-house. 

By the use of Kirchoff’s laws it can be 
shown that 
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Fie. 2.— POTENTIAL OF NEUATIVE REFERRED 


TO Bus-BAR. 
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Fic. 8.—POTENTIAL OF NEGATIVE REFERRED 
TO Bus-BAR—CasE VII. 


Both curves are portions of the para- 
bola of Case I (see IV, Fig. 2). 


The area representing leakage current 
can be shown to be 
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27 8, 
A= }1— -5- - 
38, 


32 (8, + 8) 


and with the bus-bar insulated 


L= L }1— = 


Vy 
16 (8,+ s.) 


making 
wetting tek 
3/3. 16 (8, + 8.) 3 8, 
The weight of copper used is 
w 8. L 
W=—9 


Making for proper comparison with 
Cases II and III 
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V. A single insulated return feeder 
from middle of line. No other connection 
to rail. 


It can be shown that from 
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Fie. 4.—PoTENTIAL OF NEGATIVE REFERRED 


To Bus-BAR. 


ee 
P, 
l = pill? 
v= pT Ll 93+ a me 
and from i= 7 tol=L 


These are two symmetrical portions of 
the parbola of Case I intersecting at the 


point l = L 


3 %5 


ai (see V, Fig. 2). 


With the bus-bar grounded the area 
representing leakage current. is 
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and with the bus-bar insulated there are 
two neutral points at 


L L 1 ] 
the PE a ee | ee 
Lezy nde = [I 
by cats o 1 pIL 
making a = y3 3 x, 


The weight of copper is the same as in 
Case IV. 

VI. With several insulated feeders the 
potential curve will take a form similar 
to that of Case V in which the curve be- 
tween any two feeders is a portion of the 
parabola of Case I. If the feeders are 
of uniform size, the general form of the 
potential curve will approach the straight 
line of Case III as numbers of feeders is 
increased indefinitely. With a single 
feeder the area measuring leakage cur- 
rent is larger than for the case with the 
copper distributed for uniform drop, and 
with increasing number of feeders this 
area will approach it as a limit, being 
always larger. 

With feeders graded in size to give 
uniform potential at the feed points the 
curves will be of the forms in Case VII. 

VII. Several insulated feeders with 
equal potentials at feed points. 

In this case the uniformly equal poten- 
tials at the ends of feeders may be se- 
cured by properly adjusting the sizes or 
by means of negative boosters. By ad- 
justment of sizes, the potential of the 
track must necessarily be greater than 
that of the bus-bar, and if there is a solid 
ground at the power station there will be 
a leakage current due to this difference; 
but with the use of boosters the poten- 
tials at the ends of the feeders can be 
maintained at uniform with the negative 
bus-bar, and furthermore, this, with a 
widely fluctuating load such as is the case 
on an electric railway. 

For the best results with a given num- 
ber of feeders it is evident that they must 
be connected to the rails at such points 
as will give equal maxima on the poten- 
tial curves. ae may be accomplished 
in two ways, viz.: 

1. No connection to rails at power sta- 
tion, and distance between feed points 
twice the distance from the power-house 
to the first point, and from the last point 
to the end of the line. (See Fig. 3.) 

2, Connection to rails at power-house 
with the distance between feed points, 
and from the power station to the first 
feed point equal to twice the distance 
from the last point to the end of the line. 
(See Fig. 4.) 

1. With a single feeder and no connec- 
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tion at power-house the feed point for 
equal maxima will be at the centre of the 
line (see Fig. 3), the potential curve 
being made up of the upper portions of 
the parabola of Case I, also shown in 
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_ Fig. 3. 
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Fia 5.—CIRCULAR MILS OF COPPER AT POWER 
STATION. 
With the bus-bar grounded the area 
beneath this curve is 


L a 


I L° 
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3 8, 
With two feeders the feed points will 
be one-fourth and three-fourths of the 


distance from the power-house and the 
area will be 


pIL_ „PIL 
ae 88, 


With p feeders the feed points will be 


ASAXE GX HEX 


at 


Fic. 6.—RELATIVE EiT CURRENT. 


of the distance from the power-house to 
the end of the line, making 


A=2px¥X, x (2 wy* 
pIL di pI Lt 
28, 4p 3s, 


2. With one feeder the point of con- 
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nection to the rails will be at 7 = $ L, 
making 


= L i pIL _ 
cae eter A a a 
1 pits 
9 38s 


With two feeders the points of connec- 
tion will be at 7 = $ L, and L, making 


E L l pIL 
BERRE p o gig 
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With p feeders the feed points will be 
at 


2 4 


2 p 
PS ee oe Boe 
eG ar ea ae eae 
making 
=(2n+1) xX % xX F x 
(Qu tt) 
= 1 pIL_ 
(Re+ 22, 
1 pIL 1 pl 
(et 3a, ttp 3s, 


Thus it is evident that making a con- 
nection to the bus-bar in addition to using 
feeders has the effect in the equation 
_ 1 pIL 
As 2a Ba, 
of increasing the number by one-half a 
feeder. This will explain the points as 
the curve in Fig. 8 of one-half, one and 
one-half, two and one-half feeders, ete. 

If the bus-bar is insulated the equation 
for area representing leakage current is 

1 pI Lt 
RY3 Hn 3s, 

In the case of insulated feeders with 
negative boosters the leakage current from 
rails to ground is entirely independent of 
the amount of copper used, and the size 
of feeders is determined solely by the cost 
of power necessary to run the boosters. 

Having now found equations represent- 
ing the leakage currents for the different 
cases, let us now compare them. Fig. 5 
gives the cross-section of the copper at 
the power station in the several cases, to 
give equal weights of copper, the unit of 
weight being w s; L, or a weight of cop- 
per of length L which gives a conductiv- 
ity equal to that of the rails. 

Fig. 6 gives the relative leakage cur- 
rents for the several cases (in which the 
bus-bar is grounded) plotted to amount 
of copper used. The unit of leakage cur- 
rent is taken as that which occurs on a 
line without negative copper in which the 
bus-bar is grounded. 
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Fig. 7 gives the relative leakage cur- 
rents with the bus-bar insulated. 

Fig. 8 gives the relative leakage cur- 
rents for Case VII with bus-bars insu- 
lated, plotted with the number of feeders 
as abscissas, the points representing half 
feeders being as explained above. 

It is at once apparent that insulating 
the negative bus-bar very much decreases 
the leakage current in all cases, the de- 
crease being in the neighborhood of 
eighty per cent. Further than this, it is 
unnecessary to consider the case of a solid 
ground at the power station. With the 
bus-bar insulated, it is seen that the leak- 
age currents with the copper either uni- 
formly distributed or distributed for uni- 
form drop, are identical. The equations 
do not represent the same line, but they 
coincide so nearly that the curves are 
identical within a very few per cent. 

With a single feeder to the middle of 
the line and a connection to. the bus-bar 
at the power station, it is seen that the 
results are poorer than for any other 
method for large feeders, the divergency 
becoming greater as the amount of cop- 
per is increased, but with a single feeder 
and no other connection between bus-bar 
or rails, the leakage is independent of the 
amount of copper used and equal to 4.8 
per cent of the original leakage with the 
bus grounded and no copper in the nega- 
tive circuit. 


This latter ig really covered by Case 


VII. The great superiority of the boost- 
ed negative feeder method of reducing 
leakage from the rails is at once apparent, 
two feeders reducing the leakage to 1.2 


per cent of its original value with the. 


bus-bar grounded, or about 6.2 per cent 
of its original value with the bus-bar in- 
sulated. Very little is gained by using 
more than two feeders. 

In conclusion, a few figures as to the 
amount of copper required to reduce the 
leakage to one-half with the bus grounded 
may be of interest. Let us consider a 
double-track road with 100-pound rails. 
The equivalent conductivity of each rail 
is about 1,200,000 circular mils of cop- 
per if well bonded, making s; = 4,800,- 
000. 

If the copper is to be of uniform sec- 
tion, 4,800,000 circular mils must be used 
the entire length of the line. 

If the copper is to be distributed to 
best advantage it must be of a section 
9,120,000 circular mils at the power sta- 
tion, being reduced uniformly to zero at 
a point 65.5 per cent of the distance to 
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the end of the line. The total amount of 
copper used will be sixty-two per cent of 
that in the first case. 

If an insulated feeder to the centre of 
the line is used, with a connection at the 
power-house it must of a section 7,200,- 
000 circular mils, making the weight of 
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copper seventy-five per cent of that in the 
first case. 

If the bus-bar is now insulated the 
4,800,000 circular mils of copper extend- 
ing the entire length of the line will re- 
duce the leakage to 9.7 per cent; sixty- 
two per cent of this copper distributed to 
best advantage will reduce the leakage 
twelve per cent; while a single feeder with 
a connection at the power-house, using 
seventy-five per cent of the copper will 
reduce it to 10.4 per cent. Using a weight 
of copper determined only by its carrying 
capacity and the cost of power, in two 
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boosted feeders, will reduce the leakage 
to 1.2 per cent with no connection at the 
power-house, and by using twenty per 
cent larger feeders, to 0.77 per cent with 
such a connection. 
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Progress on the Pennsylvania 
Tunnels. 

Now that a period of favorable weather 
conditions has begun, work on the Penn- 
sylvania Railroads New York terminal 
and tunnels is going forward with great ra- 
pidity. A considerable section of the tun- 
neling is actually completed. There has 
been another “meeting” of tunnels—this 
time in Long Island City. The southern- 
most of the four tubes being driven from 
East avenue under the Long Island Rail- 
road passenger terminal toward the East 
river has reached the river shaft and is 
now connected with the tubes that go out 
under the water. 

About a week ago the “headings” 
bound in opposite directions under Thirty- 
second street, Manhattan, came together 
nearly under Third avenue, so that there 
are continuous passages from the East 
river to Fifth avenue under both Thirty- 
second and Thirty-third streets. 

Under the East river the cast-iron 
tubes, bound in both directions, have gone 
about 500 yards. Those going east from 
Manhattan, having started a full year 
earlier, are more advanced. The three to 
the south, known as B, C and D, are now 
piercing through the rock of Blackwell’s 
Island reef.. The tubes bound from the 
Long Island City side toward Manhattan 
are about 350 feet out under the water. 
The meeting of the eastbound and west- 
bound tubes will take place considerably 
to the east of the middle of the river. 

The work under the East river recently 
has been more satisfactory in every re- 
spect than it was in the earlier stages. 

About eighty-five per cent of the exca- 
vation work in the area bounded by Sev- 
enth and Ninth avenues and Thirty-first 
and Thirty-second streets is done. Be- 
tween Seventh and Eighth avenues prac- 
tically all the excavation is completed. 
The greater part of the steel work which 
is to support Eighth avenue as a bridge 
over the underground tracks is in place. 
The foundations for the station columns 
are being laid. 

On the Jersey side, between Har- 
rison, on the present main line of the 
Pennsylvania, and the Bergen Hill tun- 
nels, several bridges have been constructed. 
The one over the Hackensack river is 
nearly finished. Under Bergen Hill itself, 
through the hard Palisades rock, the tun- 


nelers are making more rapid progress 
than at any previous time. ‘They are now 
at work in four sets of “headings’”—west 
from the Weehawken shaft, east from the 
Hackensack portal on the edge of the 
meadows, and east and west from the cen- 
tral shaft, 220 feet beneath the crest of 
the hill, 
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THE LAWS OF RADIATION. 


AN ADDRESS BY PROFESSOR O. LUMMEK 
BEFORE THE NEW YORK SECTION OF 
THE ILLUMINATING ENGINEERING SO- 
CIETY. 


A special meeting of the New York 
section of the Illuminating Engineering 
Society was held on Friday, March 22, at 
the Engineering Societies’ Building, New 
York city, to hear an address by Professor 
Otto Luinmer, of the University of Bres- 
lau. Dr. Luinmer has been in this coun- 
try delivering a series of addresses at 
Columbia University, and kindly agreed 
to address the society before leaving for 
Europe. 

The speaker was introduced by Presi- 
dent Sharp, who said that the lecturer, 
now a professor at the University of Bres- 
lau, had been formerly connected with the 
Physikalischer Technischer Reichsanstalt, 
and was distinguished as the inventor of 
the Lummer-Brodhun photometer, the 
most delicate of all photometers; but his 
chief fame rested upon the more important 
work of investigating radiation and de- 
ducing the laws governing it. He had 
shown that Wien’s law was incorrect, and 
had replaced it by one that is exact. 

Dr. Lummer opened the address by 
some general remarks on the study of 
physical science, pointing out that we can 
never determine the cause of such actions, 
though we may classify the phenomena 
and deduce the laws. In the Middle Ages 
the study of physical phenomena was 
looked upon as almost degrading, but 
such has been the progress of civilization 
that to-day, instead of blind idolatry, we 
have unbounded admiration shown by all 
for Nature. Although we can not know 
much about the real forces, we can know 
the laws. We may be sure that these are 
laws, and we reach these conclusions by 
asking questions. An anecdote relating 
to Helmholtz was told. His father ridi- 
culed the young man’s love for science 
and endeavored to lead him into other 
lines of work. This prejudiced feeling 
existed for many years, in fact until the 
son was famous throughout the world, 
had an income much greater than his 
father, and was acknowledged by the sci- 
entific world as one of its leaders. Then 
the old man’s opinion shifted. 

Dr. Lummer, in speaking of the study 
of physical science, described the enviable 
position occupied by professors in Ger- 
many. They are unaffected by govern- 
mental changes, are independent, and, in 
fact, kings in their own realm. He then 
passed to the subject of the discussion— 
the laws of radiation. 
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Taking up Kirchoff’s work, he gave the 
general formule connecting radiation 
with temperature and wave-length, but 
pointed out that, although this investi- 
gator had such a deep insight into the 
subject, he had not devised any method 
for checking the laws; in fact, although 
he expressly stated that bodies within an 
enclosure must be at the same tempera- 
ture and must radiate equally, and there- 
fore all have the same brilliancy and ap- 
pearance, it was left to Dr. Lummer him- 
self to find the way, or, as he put it, to 
punch a hole in the cavity in order to de- 
termine, by means of a bolometer or other 
instrument for measuring radiation, the 
amount of radiation sent out from each 
unit of surface. In other words, all 
bodies within the cavity radiate as though 
they were true black bodies. Another 
method of obtaining the same result is to 
place a perfect mirror in front of the 


radiating body. A beam of light falling 


at an angle upon the body is partially 
absorbed, the part which is reflected is 
returned again by the mirror, until even- 
tually all is taken up, and there is total 
absorption and hence, inversely, there 
must, under these conditions, be black- 
body radiation. Boltzman’s law, which 
connects total radiation and temperature, 
was explained, and the results of the ex- 
perimental investigation were given. 
These enable the constants involved in the 
equation to be deduced, so that, by meas- 
uring the radiation from any body, it be- 
comes possible to deduce the so-called 
black-body temperature. This is assum- 
ing radiation as a black body, and repre- 
sents the lower temperature limit. To de- 
termine the upper, the most perfect re- 
flector known—pure platinum—may be 
taken, the radiation from it measured, the 
constant determined, and thus enable the 
temperature of a body to be computed by 
measuring the radiation, assuming it be- 
haves as the most perfect reflector. The 
true temperature lies between these limits. 

Knowing these two constants, from the 
thermodynamic theory of gases, it be- 
comes possible to compute the number 
of molecules in a cubic centimetre of an 
ideal gas, and the results thus obtained 
are in good agreement with those given 
by other methods. It is now certain that 
these laws of radiation are true laws of 
Nature, as much so as Newton’s law of 
gravitation. 

These investigations have led to other 
results. Maxwell’s electromagnetic theory 
indicates that there should be a repul- 
sion set up by radiant energy. The 
laws of radiation explain this effect, and 
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thus show that this repulsion must be 
dealt with as a new factor in scientific 
research, particularly affecting astronomy. 
In fact, this new factor explains certain 
astronomical facts which have hitherto 
been not understood. The laws show that 
the ratio of repulsion to attraction in- 
creases as the individual particles decrease 
in size, until they are about one-thou- 
sandth of a miliimetre in diameter. At 
this point the two forces are balanced. 
As the diameter decreases, the repulsion 
overcomes the attraction, and as the size 
still further decreases, the ratio changes 
again until, at a diameter of about one- 
ten-thousandth of a millimetre, the at- 
traction again becomes the greater. This 
effect explains comets’ tails, which always 
point away from the sun, and the dis- 
persion caused by the repulsion accounts 
for the disappearance of certain famous 
comets. 

Another result has come about from the 
study of radiation—that is, a change in 
our conception of the sun. Observations 
of the sun seem to show a solid or liquid 
body surrounded by incandescent vapors. 
This it is now thought is an optical illu- 
sion; there is no sharp dividing line; in 
fact, there can be no such line under the 
conditions existing in the sun. The sun 
itself must consist of an incandescent 
mass, densest at the centre, decreasing in 
density as the distance from the centre 
increases, and finally fading away ; in fact, 
it is possible that the sun itself really 
reaches to the earth. 

A determination of the temperature of 
the sun has been made, but results vary 
according to the assumptions made. As- 
suming a black-body radiation, the tem- 
perature is something over 5,000 degrees. 
Different results will be given by other 
assumptions, and there is no evidence that 
the radiation is that of a black body. It 
seems safe to assume, however, that the 
temperature of the sun may be put at 
7,000 degrees. It is immaterial whether 
the scale used be Fahrenheit, centigrade 
or absolute. 

Taking up the question of more imme- 
diate interest to the society—the produc- 
tion of hght—it was pointed out that 
since the earliest days, in Babylon, Nine- 
veh and other of the old cities, certain of 
the streets were lighted brilliantly by 
means of lamps. In some cities these 
were vessels containing about 100 pounds 
of fat and having a wick three inches in 
diameter. The earliest source of light 
was, of course, the fire, and this is used 
bv various peoples even down to this time. 
The first great step in-illumination, was 
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the recognized necessity of separating 
light from heat. The old Roman lamp 
and the candle of the Middle Ages were 
results of this endeavor, vet great as our 
advance has been since then, relatively 
speaking we are not much better off than 
the Romans. 

In determining the value of a lamp, 
some arbitrary method must be adopied. 
It may be rated according to its physical 
perfection, or according to the cost as a 
light-producer. Its physical perfection 
may be measured by determining the ratio 
of radiation within the luminous range to 
the total radiation. It was pointed out, 
in this connection, that the fact that the 
human eye is most sensitive to that wave- 
length of light which represents the maxi- 
mum energy radiation from the sun was 
not a mere coincidence. The two facts 
must be connected together in some way 
through Darwin’s generalization. 

In classifying lights two divisions are 
made—lights which are luminescent and 
those in which the effect depends upon 
temperature. In an incandescent body— 
that is, one which is radiating on account 
of its temperature—the atoms themselves 
are vibrating, and, as a consequence, set 
up vibrations of their electrons, which lat- 
ter vibrations set up radiations known as 
light. In luminescent bodies, on the other 
hand, the light is not produced by vibra- 
tions of the atoms, but by vibrations of 
the electrons alone. The atom may be 
considered as a beehive. In the first case 
incandescence due to temperature is sim- 
ilar to shaking the entire hive, and thus 
disturbing the bees. Luminescence, on 
the other hand, corresponds to an excita- 
tion of the bees without affecting the hive; 
or, as another simile, luminescence corre- 
sponds to the ringing of the bells in a 
belfry, incandescence to shaking the bel- 
fry in order to ring the bells. The world, 
as we know it, is made up of ordinary 
mass, electrons and ether. Light is a 
vibration of the ether, to produce which 
we should set the electrons in vibration 
without disturbing the mass. The atoms, 
as usually considered in chemistry, may 
not be true atoms, and where the world 
stops for the chemist, a new world be- 
gins for the physicist. Chemistry is, in 
fact, a rough science. 

To obtain light, a method of setting 
the electrons in vibration must be found. 
This may be done—in fact, is done—in 
the Geissler tube. Heat is not an accom- 
paniment of Roentgen rays. However, 
thus far most progress in producing light 
has been in the direction of raising the 
temperature; in fact, it is thought that 
the efficiency of all the new incandescent 
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lamps is to be attributed to this action. 
The newer filaments are merely bodies 
capable of being used at a higher tem- 
perature than the ordinary carbon fila- 
ment. Much advance may be made in 
this direction, although it can not be 
compared with the progress which might 
be made were it in the direction of pro- 
ducing luminescence; in fact, it is prob- 
able that the sensation produced by one 
candle-power could be produced by means 
of luminescence with an amount of en- 
ergy about one-millionth of that now 
necessary. The first one to devise a means 
of doing this should surely become a mil- 
lionaire, or rather a billionaire. 

Raising the temperature, however, is a 
relatively effective means of increasing the 
efficiency, for the energy radiated is pro- 
portional to the twelfth power of the tem- 
perature of the source; hence if the tein- 
peratures are in the ratio of one, two and 
three, the energies radiated will be in the 
proportion of one to 4,000 to 600,000. 
In fact, by raising the temperature of 
an incandescent lamp, which is about 
2,200 . degrees, 100 degrees higher, 
the brilliancy is doubled. It is 
strange that some one has not before 
adopted this method of increasing the 
efficiency of lumination. It would be bet- 
ter to use lamps in this way, even though 
thev last but 300 hours, as compared with 
a life of 1,000 hours at the normal tem- 
perature. 

As regards luminescent sources, the 
greatest advance has been in the produc- 
tion of the mercury vapor lamp invented 
by Arons, and reduced to practical form 
by Cooper Hewitt. Yet even this lamp is 
not much better absolutely than the lamps 
of the Ancients. It is hard to say this, 
but it is true. 

The are lamp stands at the head of the 
list as an incandescent radiator. The 
temperature of the crater is about 4,000 
degrees. Unfortunately, carbon is not a 
good radiator of light, as too much of the 
energy is given off as heat. A method of 
overcoming this has heen suggested; for 
example, by surrounding the radiating 
body with a body that will let through 
only the luminous rays and defract the 
longer wave-lengths. No method of do- 
ing this has yet been found, but there 


“may be, and probably are, substances 


which will accomplish it. As regards an 
incandescent radiator—that is, one de- 
pending upon temperature—there is no 
need of going above the temperature of 
the sun—that is, 7,000 degrees—for hv 
doing so the efficiency of the radiator will 
again begin to fall, since the percentage 
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of radiation in the ultra-violet rays will 
increase. 

Dr. Lummer concluded his address by 
a few words of appreciation of his pleas- 
ure in visiting this country and in ad- 
dressing the society. 

The discussion was opened by Dr. C. P. 
Steinmetz, who said that the address had 
been so lucid and so much to the point 
that there was nothing in it to discuss. 
He wished, however, to emphasize the dis- 
tinction made between selective radiation 
and luminescence. Luminescence is due 
to vibration of the electrons, and is not 
a temperature effect, and may exist even 
though the body be at the absolute tem- 
perature. Selective radiation, on the 
other hand, is a temperature effect, and it 
simply means that the body is not radiat- 
ing according to the black-body law. At 
a given temperature selective radiation 
always represents a total radiation less 
than that of the black body. The maxi- 
mum point of the wave, however, coin- 
cides with the black-body law. 

Dr. Lummer, in reply, said that the 
distinction was correct. The term “se- 
lective radiation” should not be used for 
luminescence. It is limited to a tempera- 
ture effect. Luminescence, as he had al- 
ready pointed out, is not a temperature 
effect; it is due to a vibration of the elcc- 
trons alone, not to a vibration of the atom, 
which is the result of its temperature. 
The radiators which do not follow exactly 
the black-body law are known as gray 
bodies, 

Dr. Samuel Sheldon said that Dr. Lum- 
mer stated that we now know nothing 
about luminescence. He asked whether 
it was not true that luminescence is al- 
ways accompanied by a chemical change. 
By such a change he meant some change 
in the molecule, corresponding, for exam- 
ple, to a formation of ozone. 

Dr. Lummer did not think so, though 
he could not sav, but he made the point 
that, to him, an atom is simply a body 
which has a distinctive spectrum. There 
are as many clements as there are spectra. 
In this sense there may be such chemical 
change. 

Replying to a question whether some 
absolute means of measuring light may 
not be devised, Dr. Lummer said that he 
did not think so; that the onlv measure 
of light is the eve, and unless the instru- 
ment could be introduced into the retina 
and adjusted to measure the effect there, 
whatever it be, whether electric current 
or not, no such means can he devised; 
that the sensation of light is a phystolog- 
ical action which can not be measured 
absolutely. In his laboratory, however, 
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he is having conducted an investigation 
to determine the ratios of the sensations 
produced by lights of different color, using 
for the purpose the flicker photometer. 

Dr. Steinmetz asked whether Dr. Lum- 
mer thought the flicker photometer cor- 
rect for this use; that a ratio between two 
sources of light, expressed in ergs, does 
not express the ratio in light. He thought 
that the flicker photometer tends rather 
to give the former, due to the after effect 
of the longer light rays. 

Dr. Lummer said that the question was 
one of exceeding difficulty; that it is not 
known yet just what the action is, and 
this is one of the points now being inves- 
tigated in an endeavor to determine 
whether the same results are given by 
different observers. 

Dr. F. Schniewind said that an inter- 
esting question had come to him. In gas 
manufacture, when the gas is enriched by 
benzol vapor, the light-producing power 
increases at first proportional to the en- 
richer so long as the percentage is small; 
but, as this increases, the candle-power of 
the gas does not increase as rapidly. He 
wanted to know whether it is not possible 
that the temperature of the flame was low- 
ered by the heat required to crack the 
larger amount of benzol vapor. 

Dr. Lummer, in reply, could not say, 
but he thought that it was probable some 
such effect did take place, and the phe- 
nomena might be compared with those 
observed in the production of incandes- 
cent gas mantles. The brilliancy of the 
mantle depends upon the proportions of 
ceria and thoria contained, but the rela- 
tion is not a simple one. 

In closing the meeting a unanimous 
vote of thanks was given to Dr. Lummer 
for his courtesy in delivering the address, 
and this was conveyed to him-by Dr. 
Sharp in a few appreciative words. 

The meeting was then adjourned. . 


— 2 — 

Lecture on Vesuvius and 
Pompeii Before the Ameri- 
can Society of Mechanical 
Engineers. 

On the evening of Thursday, March 21, 
John W. Lieb, Jr., presented a very in- 
teresting lecture on volcanology before the 
American Society of Mechanical Engi- 
neers, taking as his text the recent dis- 
turbances centering about Mount Vesu- 
vius, in Italy. Supplementing the tech- 
nical data, Mr. Licb presented a series of 


very interesting views dealing both with 
the recent earthquake and with the his- 
torical features of Pompeii and the adja- 
cent ruined territory. Following Mr. 
Lieb’s address the society was favored 
with a moving-picture exhibit showing 
the volcano in eruption and scenes at- 
tendant upon the devastation. These 
pictures were presented and explained by 
the noted traveler and author, Æ. Burton 
Holmes. 
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Annual Report of the Directors 
of the American Telephone 
: and Telegraph Company. 

The annual report of the directors of 
the American Telephone and Telegraph 

Company for the year ending December 

31, 1906, has been issued to the stock- 

holders under date of March 26. The 

results of the business for the year 1906, 

as shown by the treasurer’s statement ap- 

pended, were as follows: 


Gross Revenue............... $24,526,097 .82 
Expenses, including interest 
and taXeS.......ssosesse. 11,555,161. 06 


12,970,936.76 
10,195,233 .50 
1,773,736. 62 
1,001,966. 64 


The net output of telephones during the 
vear 1906 was 1,409,578, making the total 
number in the hands of the operating 
companies 7,107,836. 

The number of exchange stations at the 
end of the year operated by the com- 
panics which constitute this system in the 
United States was 2,727,289, an increase 
of 485,922. In addition to this number, 
there were 297,220 exchange and toll sta- 
tions operated by so-called sub-licensees, 
namely, independent companies or asso- 
ciations under sub-license or connection 
contracts and making use of the com- 
pany’s telephones. Adding also tele- 
phones employed for private-line purposes, 
the companies had a total of 3,068,833 
stations, as against 2,528,715 stations at 
the close of the previous year. 

The total mileage of wire in use for 
exchange and toll service was 7,468,905 
miles, of which 1,688,987 were added dur- 
ing the year. These figures do not in- 


Net REVenile: 46sec see dices 
Dividends paid............00. 
Carried to Reserve............ 
Carried to Surplus............ 


clude the mileage of wire operated by 


sub-licensees. 

Including the traffic over the long-dis- 
tance lines, but excluding sub-licensecs, 
the daily average of toll connections was 
about 462,000, and of exchange connec- 
tions about 16,478,000, as against corre- 
sponding figures in 1905 of 368,000 and 
13,543,000; the total daily average for 
1906 reaching 16,940,000, or at the rate 
of about 5,455,000,000 per year, being 
sixty-four telephone calls for each man, 
woman and child in the United States. 

The amount added to construction anl 
real estate by all the companies, exclud- 
ing sub-licensees, constituting the system 
in the United States during the year 


1906, was: 

For Exchanges..............ee00- $59,971,094 

For Toll Lines.........sssesssnso 13,585,659 

For Land and Buildings.......... 5,810,196 
$79,366,949 


The amount added in 1900 was $31,- 
619,100; in 1901, $31,005,400; in 1902, 
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$37,336,500; in 1903, $35,368,700; in 
1904, $33,436,700, and in 1905, $50,780,- 
906; making the grand total of expendi- 
ture upon these properties during the 
seven years $298,914,255. 

During the year 1906 the amount ex- 
pended for maintenance and reconstruc- 
tion, independent of construction, by all 
the Bell telephone companies in the 
United States was $32,814,568. This 
amount came from the earnings of the 
properties, and was charged into the ex- 
penses of the year. As a result of these 
expenditures for maintenance and recon- 
struction, the plant of the companies is in 
a better condition than ever before. That 
plant could not at the present time be re- 
produced for a less sum than $70,000,000 
in excess of its cost. The scrap value of 
the lead and copper in the lines and cables 
alone is not less, at present prices, than 
$80,000,000. | 

The amount contributed by the Amer- 
ican Telephone and Telegraph Company 
in 1906 by way of investment in its own 
long-distance plant ($5,642,000), in tele- 
phones ($1,737,000), in real estate ($330,- 
000), and in the purchase of stock and 
bonds and in loans to its operating com- 
panies ($53,432,000), was in all $61,- 
141,000, an addition of almost twenty-six 
per cent to its entire investment up to 
January 1, 1906. 

In the expenditures for construction 
during the past year the Bell companies 
have proceeded more positively than ever 
before upon a definite theory which is be- 
lieved to be that required to meet the con- 
ditions of the business as now known. 
They have built for the future as far as 
was consistent with sound economy. They 
have laid the foundations for the develop- 
ment that is sure to come and have not 
limited their construction to the business 
actually in sight. 

The improvement in cables, made with- 
in the past few years, has revolutionized 
the art of telephone line construction. Not 
only is it now possible to place in under- 
ground ducts, cables containing four hun- 
dred or even six hundred circuits, but a 
pole line the carrying capacity of which 
would have been exhausted by forty pairs 
of open wires, can carry six hundred pairs 
of wires in the form of cables. Old-fash- 
ioned exchange pole lines rarely carried 
more than twenty pairs of open wires. 

The great extent to which the telephone 
business was sure to develop became ap- 
parent about the year 1901, when the 
number of new subscribers increased 
nearly 220,000, as compared with about 
167,000, the largest increase in any prior 
year. The increase was 257,336 in 1902, 
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247,184 in 1903, 274,466 in 1904 and 
441,734 in 1905. 

These large increases in the number of 
subscribers, which were attended by an 
equally large increase in the demand for 
toll service, practically exhausted the plant 
of the Bell companies and involved re- 
building that plant to a large extent. The 


ELECTRICAL REVIEW 


systematic plant conditions that now 
exist. The effort has been made to design 
buildings and provide central office equip- 
ment that will not be exhausted in a short 
time. Careful engineering studies have 
been made of nearly all the large cities 
in the country, open wires have been dis- 
placed to a large extent, and underground 


LEDGER BALANCES, AMERICAN TELEPHONE AND TELEGRAPH COMPANY, 
DECEMBER 31, 1906. 


DEBTORS. 
Construction, Equipment and Supplies.................. $40,336,776.14. 
TOlEDDONES: sreci resesi ee Wes Ss Beek Oe ES 10,244,817.39 

"Real Weta tes 454.055 cashed Cea ka a o ea ace te eee th 2,908,098. 46 
Stocks and Bonds........... 0. ccc ccc eee cee ee ee eens 182,357,238.15 
Patent. Accounts 2.055:4 heeds 369-2 e wie ne dase ew een dak 261,384.35 
Machinery, Tools and Supplies..................0. 00000. 42,299.10 
Cash and Deposits................ sori ie wie Stale E aoe E te 3,018,024. 43 
Notes and Accounts Receivable.............. 0. cece wees 67,521,977.14 
American Bell Telephone Co........... 0... cece eee eee 22,110,400.00 
Old Colony Trust Co., Trustee................cc cece aes 25,000,000. 00 

CREDITORS 


Capital ‘Stock 3:20 260 oiwse enc etews eee cee ees 
Surplus .......sesossosossess.o ee ee 
Convertible Bonds.............0.ccecceeees 


Collateral Trust Bonds..............cceec00. 
Collateral Trust Bonds (Collateral)........ 
Five Per Cent Notes due May 1, 1907........ 


Reserves 


Notes and Accounts Payable................ 
Contingent ..........ssssssssssosseso.o tere 


(E E E E r E E E E E E 


eoveeeveeeeeee 


eeeeannewvoeseeeteteoeeseeeeeeseeeeeeeeesvee 8 @ 


eeoeeeeeveeseeees 


$158,661,800.00 
8,027,454 .52 
30,000,000. 00 
53,000,000.00 
25,000,000. 00 
20,000,000. 00 
9,108,138.81 
31,358,411.58 
18,645,210.25 


$353,801,015.16 $353,801,015.16 


COMPARATIVE STATEMENT OF EARNINGS AND EXPENSES. 


EARNINGS. 


1905 1906 

DiVide@nGs cai et ee oa eh eck aetna cee ew ee ee Meee $8,897,879.95 $10,281,437.60 
Rental of Instruments.............. ccc cc ce ee ee eee eee 3,896,151 .27 4,518,990.66 
Telephone Traffic.......... ccc cc ccc cece c cece reece ees 6,529,556. 82 7,522,082 .31 
Real. Estate. cnc scence aki aS oe oo Ae NESS O88.a6 sx 82,384.46 67,296.29 
Interest is 4.6 o4e 5:5 aw Mag ie Feed ha Msn he ale BOS SEs 2,306,858 .79 2,136,290.96 

$21,712,831.29  $24,526,097.82 

EXPENSES. 

Expenses of Administration. ......... 0... ccc ecw w cee $1,313,586 .32 $1,629,802 .85 
Interest and Taxes .)6.5.6 032454 60 teow eee ce ha eeaas 3,578,681.86 5,288,413.95 
Telephone Traffñc............eseseeseersesssocsessocesoo 3,786,524.72 ' 4,636,944.26 


Net Revenue. .....sesesericsesss T 
Dividends Paid.........ssssesssasssossessse 


Carried to Reserve8..........sssssssssseseo 
Carried to Surplu8s.........ssssesesessssssso 


year 1906 has seen additions to construc- 
tion which not only enabled the companies 
to take care of the 2,241,367 subscribers 
connected with the system on the first of 
January, 1906, and the nearly 500,000 
added during the year 1906, but which 
resulted in plant conditions, based on 
scientific study, which will enable the 
growth of future years to be taken care 
of with an economy and efficiency due to 
the application of the most approved 
methods of work. Constant additions will 
have to be made to the plant, but they 
will largely be on predetermined lines, 
utilizing, extending and rounding out the 


e@eevee0eet eseese ee 


$8,678,792.90  $11,555,161.06 


$13,034,038 .39 
9,866,355 .00 


$12,970,936.76 
10,195,233 .50 


$2,775,703 .26 


$1,773,736 .62 
1,001,966. 64 


$3,167,683 .39 


$1,743.295.16 
1,424,388. 23 


$3,167,683 .39 $2,775,703 .26 


construction and aerial and underground 
cables have been installed that were not 
merely adequate for the growth then in 
sight, but for a substantially larger 
growth. The lines upon which increases 
of plant should be made have been laid 
out in advance, so as to fit into the work 
now done. 

As an indication of the extent to which 
the companies have built for the future, 
attention is called to the fact that at the 
present time not less than $25,000,000 
is invested in circuits in cables that are 
not yet in use, but all of which will soon 
be in service, and that pole and conduit 
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facilities are now installed which will take 
care of a very large number of cables over 
and above those that now exist. 

There was during the year 1906 at least 
the usual amount of destruction of plant 
by sleet storms, washouts and fire. The 
San Francisco catastrophe undoubtedly in- 
flicted upon the plant of the Pacific States 
Company, which operates on the Pacific 
Coast, a greater injury than any telephone 
plant ever suffered before. If it had not 
been for this disaster, the Pacific States 
Company would have gained not less than 
30,000 subscribers more than it did in 
fact gain. The telephone plant in San 
Francisco has been rebuilt, and the serv- 
ice restored to a surprising extent. 

As stated in the last annual report, 
convertible four per cent bonds of the 
company, to the amount of $100,000,000, 
were sold in February, 1906. By the 
terms of the contract, bonds to the 
amount of $30,000,000 were taken and 
paid for during that year. Construction 
work proceeded so rapidly throughout the 
country that, during the year, it became 
necessary for the company to obtain money 
on short-time notes to secure the funds 
required, in anticipation of the payments 
on the bonds. On the first of January, 
1907, its short-time obligations amounted 
to about $21,000,000. It also became evi- 
dent that if the great commercial develop- 
ment throughout the country which was 
taxing the resources of practically every 
public service company, and the telephone 
companies almost more than any other, 
was to continue, the proceeds from the 
bonds would not be sufficient to meet the 
necessary expenditures of the company to 
the end of the year 1907, as had been ex- 
pected. 

In January, 1907, therefore, the com- 
pany sold three-year five per cent notes to 
the amount of $25,000,000. These notes 
were placed at a price that was reasonable 
in view of the abnormal financial condi- 
tions that have characterized the past year. 
From the proceeds of the securities sold 
the floating indebtedness of the company 
will be paid when due, and on May 1, 
1907, the $20,000,000 three-year five per 
cent notes of the company, due that day, 
will be paid. 

The gross revenue for the year 1906 
of all the Bell companies in the United 
States, taken as a whole and excluding 
duplications, was over $114,000,000. 


The gross revenue of the companies 
above given does not include the Bell 
Company of Canada, nor does it take into 
account the revenue of the Western Elec- 
tric Company. The business of that com- 
pany for the year 1906 was the largest in 
its history. 
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An Electrolytic Rectifier. 

A new type of aluminum electrolytic 
rectifier has been devised by O. de Faria, 
which is said to have some advantageous 
features. The rectifier is of the ordinary 
lead-aluminum type, the solution being 
sodium phosphate. The new feature is 
the arrangement adopted to prevent heat- 
ing of the rectifier during the period of 
use. The aluminum electrode is in the 
form of a short cylinder suspended by an 
insulated conductor at the bottom and 
within a vertical lead cylinder which 
forms the other electrode. The latter is 
perforated at the bottom and at the top 
at the surface of the electrolyte, so as to 
allow the latter to circulate. During oper- 
ation the heat developed at the aluminum 
plate raises the temperature of the sur- 
rounding electrolyte, and thus sets up cir- 
culation, which not only keeps the solu- 
tion in actual use cool, but prevents polar- 
ization from taking place, and thus re- 
duces the heating effect. The cells are 
grouped in the usual Gractz method, and 
supplied with rheostats for regulating the 
output and for forming the cells.—T rans- 
lated and abstracted from PL Électricien 
(Paris), March 2. 

< 

The Positive Charge Carried by 

the « Particle. 

Some time ago Frederick Soddy de- 
seribed some preliminary experiments 
which seemed to him to prove that the 
a particle is not, as initially expelled, 
eharged. Although he has no reason to 
doubt the accuracy of these experiments, 
he does not now consider them sufficiently 
conclusive, as some recently published re- 
searches by Rutherford on the a particle 
have to be taken into account in their in- 
terpretation. These seem to show that 
the a particle carries two atomie charges. 
The reasoning on which the former opin- 
ion was based was that then held univer- 
sally, that the charge of the a particle 
was the indivisible single atomic charge; 
and it was not necessary at that time to 
contemplate the possibility of any inter- 
mediate condition existing between the a 
particle, charged and uncharged. But it 
is clear that if, as Rutherford considers 
probable, the a particle carries a multiple 
charge, the results published previously 
are not sufficient, by themselves, to prove 
that the a particle, as initially expelled, 
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is uncharged, for it might possess a frac- 
tion of its final charge initially, obtain- 
ing the remainder and becoming corre- 
spondingly more easily deviated magnet- 
ically in its passage through matter. The 
author has been unable to conduct further 
experiments in this matter, and as the 
question is a somewhat fundamental one, 
he feels that he should withdraw the orig- 
inal statement:-—Abstracted from Nature 
(London), March %. 

< 

Coal-Storage Under Water. 

In 1902 the Western Electric Company 
decided to provide for the storage of a 
considerable amount of fuel. As experi- 
ence with coal bunkers at one plant 
showed very clearly that the I]linois coals, 
which the company makes use of, when 
stored in ordinary bins exposed to the air, 
suffered materially from spontaneous 
combustion, it was decided to try storing 
a large quantity of coal under water. 
This was carried out with satisfactory re- 
sults, as no trouble has ever been experi- 
enced there from spontaneous combus- 
tion. 

When it was decided to provide for a 
large storage of coal at the new plant at 
Hawthorne, Ill., the same scheme was fol- 
lowed, and a storage pit, built of con- 
crete, divided up into three sections and 
covering a ground area of about 310 by 
114 feet, was decided upon. It is ar- 
ranged for filling with water so as en- 
tirely to cover all the coal that may be 
placed in it. As constructed, each section 
is approximately fifteen feet in depth, and 
the whole pit has a capacity of about 
10,000 tons, which reserve is kept exclu- 
sively for emergencies. 

Coal cars may be empticd into or loaded 
from the storage pits while on any one 
of five tracks. A locomotive crane, 
fitted with a grab bucket, is provided for 
taking the coal out of the storage pit. No 
provision is made for drying the coal be- 
fore use, as the handling of the coal will 
result in its being dry enough by the 
time it reaches the boilers —Abstracted 
from the Engineering and Mining Jour- 
nal (New York), March 23. 

< 


- Reasons for Believing in an Ether. 


Perhaps the most fundamental concep- 
tion of modern physics which excites dis- 
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trust from the outside is that of the ether 
which is assumed to fill all space. The 
non-physicist who has read of the ofi- 
repeated, but entirely unsuccessful, at- 
tempts to detect the ether wind due to the 
earth’s movement through space, and of 
the negative results of all direct experi- 
ments on the ether, begins to feel that the 
builders of physical theory are perhaps 
unreasonably tenacious of an idea which 
might best be dispensed with. Daniel 
F. Comstock here presents several of the 
reasons for believing in an ether which 
scem sufficient, because based directly on 
ohservation or experiment. The most im- 
portant evidence is the simple fact that 
the velocity of light does not depend on 
the velocity of the source. This is shown 
hy the normal apparent shape of the orbits 
of the binary stars, which would other- 
wise appear distorted. The meaning of 
this fact is that space possesses a posi- 
tional property by means of which the 
magnitude of any motion can be defined, 
without reference to any body in the uni- 
verse, and this motion is what the physi- 
cists call motion with respect to the ether. 
For example, an observer imprisoned in 
a windowless box thrown at random into 
space could, by measuring the velocity of 
the light transmitted in different direc- 
tions throughout his enclosure, accurately 
define his speed through space. There ix 
an entirely different experimental truth 
which leads to the same conclusion. It is 
generally accepted that two similarly 


charged bodies, when moved side by side, 
have superimposed upon their mutual re- 
pulsion an attraction which depends upon 
the fact that, when moving, they act like 
two parallel electric conductors. This de- 
duction follows from Rowland’s classical 
experiment. If the two charges, station- 
ary with respect to each other, are con- 
sidered alone in space, it is evident that 
they would furnish to the imprisoned ex- 
perimenter another means of finding his 
motion relative to space, for the strength 
of the above-mentioned attraction depends 
onlv on this absolute motion. We are 
conscious of matter only as a collection of 
properties, and one of these properties 
certainly is that it is capable of marking 
position; therefore the unknown reality 
which exhibits this positional attribute in 
space as one of its properties can be said 
to resemble matter to this extent at least, 
and upon this sure foundation can fitly 
he based the physicists’ conception of an 
ether.—Abstracted from Science (New 
York), March 15. 
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New System of Audible Distant 
Signaling on the Great Western 
Railway, England. 

A simple and ingenious signaling sys- 
tem is being tried by the Great Western 
Railway Company, England, to supple- 
ment the usual semaphores during foggy 
weather. The signals thus produced are 
audible and consist of two distinct sounds, 
one a whistle brought into action as a 
caution signal, and the other an electric 
bell, showing that the line is clear. Both 
of these signals, when started, continue 
to sound until the engineer stops them. 
The locomotive carries a contact shoe 
placed two and one-half inches above the 
running rail. At each signal a ramp is 
placed between the running rails, the top 
heing four inches above the head of the 
latter. This ramp is connected by a wire 
to a switch in the signal tower, by means 
of which it can be connected to a battery. 
The locomotive is supplied with a small 
whistle, an electric bell, a battery, two 
electromagnets and the contact shoe. The 
electromagnets act upon a common arma- 
ture to hold closed the valve of the whis- 
tle. When running normally, current 
from the locomotive battery is supplied 
to one of these magnets, but, in passing 
a signal, the contact shoe is lifted and 
the locomotive circuit opened, thus caus- 
ing the magnet to release the armature. 
The whistle will then sound, indicating 
caution. If, however, the line is clear, 
the contact shoe picks up current from the 
ramp and thus excites the second electro- 
magnet, which holds the whistle valve 
closed when the first lets go. ‘The cur- 
rent at the same time throws a relay, 
which rings the bell on the locomotive. 
The ramp consists of an angle iron with 
the web up, bent down at the two ends 
and supported on a wood stringer. It is 
about forty feet in length for normal 
positions, Sixty feet has been found sufti- 
ciently long for the highest speeds. Where 
the road is single track, independent sig- 
nals for trains traveling in the two 
alirections are made by changing the po- 
larity of the contact rail_—Abstracted 
from Electrical: Engineering (London), 

March 4%. 
< 
The Iron Losses in Asynchronous 
Machines. 

A discussion is given here of a method 
of separating the various iron losses oc- 
curring in induction motors. These losses 
occur both in the stator and the rotor. 
The losses in the stator are for a given 
frequency and applicd pressure nearly 
constant for all loads, although while the 
losses in the rotor depend on the slip, 


out to two terminals. 


ELECTRICAL REVIEW 


under normal working conditions the slip 
is small, so that the rotor iron losses will 
generally be small. In addition there are 
subsidiary losses which arise in the fol- 
When a tooth of the stator 
is opposite a tooth of the rotor, the flux 
in both teeth will be a maximum. When 
the tooth of the stator comes opposite a 
slot in the rotor, the flux in the tooth 
will diminish, and thus pulsations of high 
frequency are set up in all the teeth, which 
give rise to corresponding losses. It was 
to determine the magnitude of these losses 
that this investigation was undertaken. 
It consists first in separating the losses 
of a seven-horse-power induction motor 
by means of the Bragstad running-down 
method, which consists in bringing the 
motor up above synchronism and then 
cutting off the power and letting it die 
out. The rotor circuits are then opened 
and the stator is excited, and the same 
process continued. The machine is then 
driven, by means of a motor, at different 
speeds, the power supplied to it electric- 
ally at each measured. In this way il 
becomes possible to separate the friction 
loss, and the hysteresis and eddy current 
losses in the stator. ‘To investigate the 
pulsations in the teeth it is necessary first 
to determine its magnitude. This pulsa- 
tion is superposed on the variation due to 
the rotation of the main field, and it be- 
comes necessary to separate the two ef- 
fects. To accomplish this a coil of many 
turns of fine wire was wound around one 
tooth of the rotor and its ends brought 
out and fastened to two slip rings. The 
same coil was then wound around one 
tooth of the stator, and its ends brought 
The normal press- 
ure was then applied to the stator excit- 
ing winding, and the rotor coupled to a 
motor and run at various speeds. The 
electromotive force induced in the rotor 
search coil consists of two components, 
one due to the rotation of the main field, 
and the other to the pulsations in the 
teeth. The former component will have 
a magnitude that will be proportional to 
the difference of the speed of the main 
rotating field and of the rotor. The latter 
component should be directly proportional 
to the speed of the rotor. At the high 
frequency of the pulsations there will be 
damping, and the simple proportion will 
then not hold. As the speed of the rotor 


lowing way: 


increases the former component will di- 


minish, and the latter increase, until svn- 
chronism is reached. At synchronism the 
main rotating field is at rest relatively to 
the rotor, and therefore the only electro- 
motive force induced in the search coil is 
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that due to the pulsations precisely at 
synchronous speed. These pulsations de- 
pend on the density of the main field at 
the instant in that tooth, and vary from 
zero to a maximum and back to zero as 
the main field moves through a diss 
tance equal to a pole pitch. What is re- 
quired is the electromotive force induced 
in the coil for all points in the field, be- 
cause it is not practicable to run the rotor 
steadily at synchronous speed. To obtain 
this it is necessary to measure the electro- 
motive force induced in the search coils 
for speeds above and below synchronism 
and draw a curve. The point where this 
curve cuts the ordinate corresponding to 
synchronous speed gives the electromo- 
tive force required. This may be done 
by passing through the rotor winding cur- 
rents such that thev will induce in the 
stator the same flux as that produced 
normally. The rotor is then revolved in 
a direction opposite to that produced by 
the rotating field at various speeds, and 
from this the mean electromotive force 
induced at synchronism mav be deter- 
mined. To determine the pulsations of 
the flux in the teeth at different speeds 
it is necessary to alter the frequency and 
speed of the current, keeping the flux 
density constant, and changing the elec- 
tromotive force in the same ratio. Ex- 
periments were carried out in this way on 
two motors, one having half-closed slots 
on both stator and rotor, and the other 
open slots on the rotor. Complete data 
for the latter test are given, and the 
method of deducing from the curves the 
values required is shown. The results of 
the test are given in tabular form, and 
show that for the motor under considera- 
tion, which was rated at seven 
power, the eddy current losses in the teeth 
varied in the following wav: At a fre- 
quenev of fifty cycles and an applied 
pressure of 100 volts, the rotor tooth loss 
was fifty-three watts; the stator, nine 
watts. At the same frequency and 130 
volts, the rotor loss in the teeth was 
eightv-three watts, and the stator 13.8 
watts. At a frequency of forty and a 
pressure of 104, the rotor loss was fifty- 
five and the stator 9.7 watts. At a fre- 
quency of thirty and a voltage of fifty- 
nine, the rotor Joss was 24.5, and the 
stator loss 2.8, These figures make no 
allowance for the hysteresis loss due to the 


horse- 


` pulsations, which are, at the most, small, 


and may he neglected.—Abstracted from 
the Electrictan (London), March 1 and 8. 
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Methods of Getting New Business 


Managers ere lavited to Contribute Sudgestions for Methods of Increasing the Demand for Electric Service 


Securing the Cooperation of 
Architects, Doctors, Etc. 
There has been of late an increased 
sentiment in favor of securing the co- 
operation of architects, builders, doctors, 


dealers, etc., in furthering the sale of 


electric current. The arguments in favor 
of an endeavor to secure this cooperation 
are many—as are the means of secur- 
ing it. 

Would not a manager, charged as he is 
with the responsibility of developing the 
earning capacity of the property entrust- 
ed to him, be guilty of gross negligence 
if he did not avail himself of every means 


at his command to secure the desired de- 


velopment? He most certainly would. 
And he, knowing that dividends depend 
upon increased sales, and that the value 
of the plant goes hand in hand with the 
earning capacity, his self-interest demands 
that he undertake the introduction of ap- 
pliances which will use current. 

How is this to be accomplished ? 

The ways are many and the means of 


_ reaching the end through these numerous 


ways are equally as many. The plan of 
enlisting the services and cooperation of 
the architects, builders, doctors, drug- 
gists. etc., is the only one we will deal 
with here. 

You could first gain their friendship 
by presenting them with an electric cigar 
lighter, chafing dish, heating pad, flat 
iron, or small domestic motor. This will 
not only procure their good will, but 
will enthuse them with the various con- 
veniences and uses of electrical devices, 
and when the wide range of influence 
such men carry is considered, you can 
readily see that your little gift can not 
fail to compensate you a hundredfold. 

The architect and builder will be much 
more likely to specify electric lighting for 
every building he possibly can, once he 
has become, himself, an enthusiast, and 
will enthuse his client with the many uses 
to which electric current can be put. 

You thus may have these influential 
men constantly preaching the gospel of 
electricity and sowing the seeds in soil 
where they will bring forth the fruits of 
increased business. Besides, the archi- 
tects and builders themselves will become 
liberal users of the juice from which you 
derive your revenue. 
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The same benefit can be had by be- 
friending the doctor and making him ac- 
quainted with the electric heating pad, 
food warmer, etc. He is generally looked 
upon by his patients as an infallible au- 
thority, and suggestions from him are 
eagerly sought after and usually carried 
out—for his advice costs money. | 

Think of the opportunities he has for 
prescribing an electric heating pad for 
neuralgia, rheumatism and many of the 
other ills to which the human body is 
subject. Think of the weight it would 
carry to have him casually mention the 
unhealthfulness of the open-flamed light 
and the improvement in the wholesome 
atmosphere of a house, which is made 
possible by lighting with electricity. 

Every solicitor and manager has his 
doctor friends whom he can enthuse with 
the superiority of electric light over other 
means of artificial illumination as a 
healthful light for the home, office or 
store. And these same physicians can be 
so influenced as to become a strong right 
arm of your new-business department, 
working without money and without price. 

You could even go as far as to have a 
well-known doctor foster a strongly writ- 
ten and convincing article in your daily 
paper. It’s good advertising—it paves the 
way, making it possible to sell current 
along the lines of least resistance. _ 

When you think of these things you 
are thinking of the increased sale of your 
current. And you know what this added 
business means to your company—it’s like 
velvet. | 

In the light of the experiences of 
others, we are inclined to believe the plan 
of procuring the cooperation and friendly 
support of influential men is a coming 
plan, and, as one architect expressed it, 
“It is a mighty good thing for the cen- 
tral station.” 

You can take up this whole study of 
the business problem as you would take 
up the study of a machine. Like an en- 
gineer would do it. Your object is to in- 


' crease the useful work of your machine 


and to increase its efficiency. 

Overcome the resistance and certain de- 
fects, and you have a machine capable of 
more efficient and useful results. Let 
each morning’s waking thought be—as the 


Cooperative Electrical Development As- 
sociation’s motto hath it—“All together, 
all the time, for everything electrical.” 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. | 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


How much do you read, anyway, boys? 

Somebody once said, “It’s an American 
fault to skim over things—especially 
printed things.” 

And, by George! I think he’s right. 

We read a book in a day—a paper in 
ten minutes—an advertisement at a 
glance. 

How much we lose! 

Of course, I realize it is impossible to 
read everything. 

But don’t you agree with me that a 
few good books, magazines and trade pa- 
pers, well read and digested—mind you, 
I said digested—are worth more than a 
thousand superficially glanced over? 

Now, I feel pretty safe in making the 
assertion that you fellows, as a whole, do 
not read enough about your own line of 
business. 

Some of you have an idea that trade 
journals are to-day too technical to be 
interesting. 

Well, they may be at times, but all 
the same, a salesman, as well as a buyer, 
can not know too much about the com- 
modity he sells. 

Besides, there’s a lot of very interesting 
“New Business” matter being published 
these days in the more up-to-date and 
progressive technical journals. 

Suppose some customer should come at 
you to-morrow with “What is electricity— 
how is it made—what’s an ampere?” Or 
some such question. 

Could you explain to him in a clear 
and intelligent manner? 

I tell you, boys, it’s only by keeping 
the door of your mind» constantly; open, 
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by imbibing knowledge relative to your 
business, that you can attain the highest 
state of efficiency in salesmanship. 

You'll acquire a stimulus reading the 
various trade papers and journals, which 
will at once make you of more value to 
the company, and yourself. 

Remember, it isn’t length of experience 
in a business that counts. It’s knowl- 
edge. 

I could name you scores of cases where 
men with but a short experience know 
more about the business than some of 
their associates who have spent three 
times the number of years in the work. 

Why? 

Simply -because these knowing ones 
kept the doors of their minds open. They 
read and studied about the business, and 
digested what they read. 

So get in the game, boys! Read up 
every chance you get—keep your mind 
open to impressions—and you'll soon en- 
joy the distinction of being a well-read 
man in your line. 

And take it from me, that’s worth a 
whole lot to you. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
belleve, prove stimulating and suggestive to 
those who are interested directiy or in- 
directly in the sale of central station 
current. 


The cross-eyed person shows that there 
is more than one way of looking at things. 


An ounce of performance is worth a 
pound of preachment. 


It is sometimes good policy to leave a 
few things unsaid. 


Solicitors should work without whims, 
jealousy, envy or fear. 


The discouraged solicitor is unwise 
when he tries to pull himself out of 
trouble by means of a corkscrew. 


Making false statements is like calling 
a bigger man names; it is liable to give 
a man a black eye. 


People will pay more for electricity if 
you tell them why it’s worth it. 


There is a good market for every good 
thing—but you must hustle to find it. 
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Perfection is a good thing to strive for, 
but a calamity to arrive at. 


No solicitor or manager who has 
achieved great results can tell just how 
he did it. Men are a mystery, even to 
themselves. 


When you tell a man all your troubles 
you become one of his. 


A solicitor who is looking for contracts 
along .the cocktail route is like the sinner 
who is looking forward to good skating 
in the hereafter. 


It will be our endeavor, from week to 
week, to prea in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequentiy, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and wiil be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


The Maryland Telephone Company, of 
Baltimore, Md., believe in keeping ever- 


lastingly after new business, with the 


combination of the very best direct-by- 


Mr. H. M. Cosh, contract agent of the Maryland 


‘Telephone Company. A good percentage of his 

company's success 18 due to his efforts. 
mail advertising service, energetic solicit- 
ors, newspapers and theatre programme 
advertising. 7 

This company uses a sixteen-page 
monthly bulletin six inches by nine 
inches, printed in two colors, handsomely 
illustrated and written in an interesting, 
convincing manner, telling of all the ad- 
vantages of electricity for light, power 
and domestic uses—it covers the whole 
field. 

Besides the bulletin, this progressive 
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company sends out a special direct-by- 
mail store service, a power service and a 
residence service. 

These special pieces of advertising con- 
sist of mailing cards, folders, booklets 
and follow-up letters. The letters are 
printed so as to imitate the typewriter, 
having the appearance of personal letters, 


Mr. B. 8. Josselyu, vice-president of the Mary- 


land Telephone mpany, who is a libera) and 
lee in advertising and new-business 
me 8. 


as the names and addresses are filled in 
with the same color ribbon. The head- 
ings on these letters are well designed, 
and are suggestive of electricity for the 
home, the store or for power, depending 
on the parties to whom they are sent. 

In all these pieces of advertising there 
is enclosed a return postal for interested 
parties to fill out, if they wish to make an 
appointment with a representative of the 
company to learn more concerning elec- 
tricity for certain purposes. 

H. M. Cosh, contract agent, says that 
their new-business department is a “win- 
ner,” and the results more than justify 


Mr. William P. Byers, another energetic officer 
of the Maryland Telephone Company. 


the expense which they have appropriated 
for advertising, solicitors, etc. 

Just as an illustration, Mr. Cosh says 
at the time of the big Baltimore fire 
there were 3,300 users of electricity in 
Baltimore. To-day the Maryland Tele- 
phone Company alone is supplying 3,100 
consumers satisfactorily with light and 
power. Most of these are using electricity 
for the first time. 

During the year ending December 31, 
1906, this company introduced the com- 
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forts of electricity in 350 homes in Balti- 
more, and it is the war cry of the Mary- 
land new-business force that no one using 
electricity would return to any other form 
of illumination. 
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Handsome bulletin of the Maryland Tele- 
phone Company. The company has found 
this kind of advertising to be one of its 
best business-getters. 

This company also states that they have 

the proud distinction of furnishing cur- 
rent for all the theatres in Baltimore. 


This, we believe, is quite an advertisc- 


Showing another booth of the Maryiand Telephone Company 


at the Pure Food Show. 


with success. 


ment in itself, and we note that the com- 
pany does not hesitate to harp on this 
point in their advertising. 

This company has a large force of solic- 
itors constantly in the field, and each 
solicitor is expected while at work to 


This company believes in show- 
ing the people what nice things are possible in homes 
wired for electric light, and its efforts are being crowned 
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telephone the contract department every 
hour, so as to be in close touch with what- 
ever business may come up relative to his 
respective territory. 

At the Pure Food Show held in Balti- 
more, November 12 to December 1, 1906, 
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Electric Driving in Textile 
Mills. 

Although the advantages of the electric 
drive in textile mills have been frequently 
set forth, the great weaving industry, in 
England, has been backward in. this de- 
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One of the attractive mailing cards sent out by the Maryland Telephone Company. 


the company had several booths. One 
booth was used for portable fixtures, an- 
other booth showing the evolution of in- 
candescent lamps, and then there was the 
cooking booth, which had the electric 
kitchen, and demonstration. 

Also at the Pure Food Show the com- 
pany freely distributed its elaborate bulle- 
tin with a card stating that the company 
issued this publication monthly and would 
be glad to add any name to their mailing 
list. The company states that there was 


the Pure Food Show. 
“men of the people,” and in the energetic and persistent 
use of advertising, soliciting and practical. demonstrations 


velopment, and even to-day this system 
is looked upon there rather as one for 
remodeling old mills than for introduc- 
tion into new. The great objection to 
the electric drive is the first cost, but it 
has been pointed out that the increased 
output of the mills, even if it amount to 
only two per cent, is sufficient to wipe 
out entirely the coal bill. Practical ex- 
perience has not yet proved any great 
difference in first cost between the indi- 
vidual and the group systems of driving, 


Booth of the Maryland Telephone Company, of Baltimore, at 


The managers of this company are 


to popularize electricity, are worthy rivals of our Denver 


friends. 


special interest shown at the different 
booths, and it is confident it did its full 
share at the show to popularize electricity, 
as well as doing good advertising, as it is 
its desire to impress every one who re- 
sides in Baltimore with the slogan, “You 
can’t go wrong if you take the right light.” 


everything considered. Although the 
larger motor for the group system has a 
higher efficiency than the smaller for in- 
dividual driving; the former method calls 
for belts and shafting. To settle this 
point definitely, one of the larger Eng- 
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lish mills has installed the group system 
in one shed, where there are twenty-five 
frames driven by a single motor; and in 
the next shed there are twenty-five similar 
frames, each driven by an individual mo- 
tor. For driving mules the group system 
is almost necessary, because of the great 
variation in power. Records recently 
taken show that with four pairs of mules 
running with an average load of 100 
horse-power, the driving power varied by 
twenty-six horse-power; and with ten 
pairs and an average of 240 horse-power, 
the variation amounted to ninety horse- 
power. An excellent example of the elec- 
tric drive is that in the Heasandford 
Manufacturing Company’s weaving shed 
near Burnley. There is here a private 
generating plant consisting of a three- 
phase alternator rated at 550 kilovolt- 
amperes, at forty volts, fifty cycles, and 
a similar set rated at 200 kilowatts. 
Power is supplied from these to the mo- 
tors, which are of the three-phase, squir- 
rel-cage, induction type. The motors are 
carried on brackets fixed to the wall, and 
there are twenty-three, each driving a line 
of shafting. Twenty-one of these lines 
drive a double row of looms, the motors 
being rated at twenty-five horse-power. 
The two end shafts drive a single row of 
looms, each being driven by a fourteen- 
horse-power motor. There are in this 
room 1,600 looms. The motors run at 
a considerably higher speed than the shaft, 
the reduction being made by means of 
rawhide pinions gearing with cast-steel 
gears. The starting switch for each mo- 
tor is placed immediately below it upon 
the wall. Six hundred brake-horse-power 
in motors has been installed in this mill. 
—Abstracted from the Electrical Review 
(London), March 8. 
—__<@——___—. 

From Our Contemporaries. 

Among other words of appreciation 
concerning the Quarter-Century Number 
of the EvecrricaL Review, March 9, 
the following expressions are of interest, 
coming as they do from such widely dif- 
fering sources, differing both geograph- 
ically and technically : 

“The EectricaL Review of New 
York city, of which Mr. Charles W. Price 
is president and editor, has just cele- 
brated its first twenty-five years of exist- 
ence by issuing a ‘quarter-century num- 
‘ber’ which is worth reading through, in- 
cluding the advertising pages, of which 
we are glad to note there are a goodly 
number. The issue contains among other 
good material a number of reviews on 
what has been wrought in a quarter cen- 
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tury’s progress in the applications of elec- 
tricity, including the lighting, power, 
traction and telephone fields. There are 
given several portraits of men who have 
helped to make this progress. Llectric 
Traction Weekly, the youngest paper in 
the field, herewith extends its felicitations 
to ELECTRICAL Review, the oldest paper 
devoted to electrical interests, and wishes 
it many happy returns of the day.”— 
Electric Traction Weekly, Cleveland, 
March 16. 


“The quarter-century number of the 
New York ELectricaL Review, dated 
March 9, was devoted not to blowing the 
paper’s own horn, but to interesting arti- 
cles on electrical progress in the last 
twenty-five years. The edition was freely 
illustrated with portraits and with views 
of important electrical installations. 

“Although the ELECTRICAL REVIEW is 
published by and for specialists, there is 
much in its contents which appeals to the 
imagination of a layman, and impresses 
him with the wonderful scope of elec- 


trical science.”,—lourth Estate, New 
York, March 23. 
— 0 
The Ohio Electric Light 
Association. 


The thirteenth annual convention of the 
Ohio Electric Light Association will be 
held in the New Boody Hotel, Toledo, 
Ohio, August 20, 21 and 22. The pro- 
gramme, as far as completed at the pres- 
ent time, will consist of papers upon high- 
efficiency lighting units, uniform records, 
cost determinations, electric heating de- 
vices, relationship of the Cooperative 
Electrical Development Association to the 
central stations, luminous arcs from the 
standpoint of central station operation, 
the proper type of prime mover for sta- 
tions of 500 kilowatts capacity or less, 
factory lighting, helps to a solicitor and 
what fifty cents’ worth of electricity will 
do, and best ways of meeting natural gas 
and gasolene competition. 

The following committees have been 
appointed : 

General Arrangements—E. J. Bechtel, 
Toledo, chairman; W. G. Nagel, F. Bis- 
sell and J. E. Lockwood, Toledo. 

Ientertainment—W. J. Hanley, Colum- 
bus, chairman; F. W. Willcox, Harrison, 
N. J.; Clifford P. Billings, Cleveland; 
A. C. Robeson, Greenville, and H. C. 
Boyer, Toledo. . 

Reception—B. S. Young, Ada, chair- 
man; A. A. Serva; Fort Wayne, Ind.; 
L. B. Hoit, Cleveland; N. C. Cotabish, 
Cleveland; J. H. Maxon, Gallipolis; El- 
hott Reynolds, Pittsburg; E. N. Riddle, 
L. C. Norton, T. D. Buckwell, Frank 
Maunsell and H. E. Adams, Toledo. 
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BOOK REVIEWS. 


“Questions and Answers from the Gas 
Engine.” Cincinnati. The Gas Engine Pub- 
lishing Company. Cloth. 278 pages. 5 by 
7% inches. Supplied by the EBLECTRICAL 
REVIEW at $1.50. 


A compilation has been made here of 
the answers to inquiries which have been 
made and published in the columns of 
The Gas Engine. These queries relate to 
all phases of gas-engine design, construc- 
ticn and operation, and the replies con- 
tain a vast amount of general information 
on this type of prime mover. 

‘Steam Turbines, Practice and Theory.” Les- 
ter G. French, Brattleboro, Vt. The Technical 
Press. Cloth. 418 pages. 6 by 9inches. Ius- 
trated. Bupplied by the ELECTRICAL REVIEW 
at $3. 

The volume contains twenty chapters, 
the first dealing with steam turbine prin- 
ciples. The second takes up at length 
carly steam turbine patents. The next 
succeeding six chapters discuss the various 
types of steam turbines, the greater part 
of the matter dealing with European de- 
sign and manufacture. Chapters IX and 
X compare the steam turbine with recip- 
rocating engines. The following three 
chapters take up, successively, the flow of 
steam, properties of steam and calcula- 
tions upon the flow of steam. It should 
be noted that in the chapter dealing with 
the properties of steam the author has 
given credit sparingly, and, unfortunately, 
where credit is given, frequently it is in- 
correct. The following chapters contain. 
among other subjects, information on the 
commercial aspect of the turbine, opera- 
tion of the De Laval, Parsons and Curtis 
turbines, and condensing apparatus for 
securing high vacua. These three chap- 
ters were evidently written for the power- 
plant designer, but for this purpose they 
are somewhat unsatisfactory. The book 
closes with a statement of the status of 
marine turbines, and has an appendix 
containing curves showing the kinetic en- 
ergy of a steam jet in foot-pounds, the 
velocity of a steam jet, and tables of the 
properties of saturated steam. While the 
volume contains a good many illustrations, 
most of them are well known to the reader 
of technical journals. Undoubtedly, the 
book is a useful one to the turbine de- 
signer who desires to familiarize himself 
with the details of other designs. The 
general arrangements of the chapters, 
however, could be improved, and it might 


be expected that this arrangement would 
be good, as the author was for nine years 
editor of a technical journal. Taking the 
latter fact into consideration, it would 
naturally be presumed that he would 
know how to place credit where credit is 
due, a point which, as already mentioned, 
has been neglected. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


A New Electroplaters’ 
Voltmeter. 

The accompanying illustration shows 
the model 131 electroplaters’ voltmeter 
_placed on the market by the Weston Elec- 
trical Instrument Company, Waverly 
Park, Newark, N..J. In plating estab- 
lishments the voltmeter is an important 
piece of apparatus, as upon its reliability 
the quality of the work depends. The 
amount of current consumed in a bath is 
governed by the quantity of work being 
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meter, which is especially adapted to this 
work, obviating the necessity of having 
an instrument for each tank, and enabling 
the plater to avail himself of an ex- 
tremely accurate and reliable instrument 
at a low cost. 

The instrument consists of an accu- 
rately calibrated Weston voltmeter con- 
tained in an air-tight, waterproof case, 
which adequately protects the internal 
mechanism from the action of fumes usu- 
ally present in a plating room, and mount- 


A New ELECTROPLATERS’ VOLTMETER. 


done, and the current flowing is, of course, 
dependent upon the voltage. Too much 
current results in burned work, while too 
little current results in a thin deposit 
which comes off under the buffing wheel, 
necessitating replating. 

Owing to the apparently high first cost 
of furnishing each tank with a reliable 
and accurate voltmeter, platers have hesi- 
tated to properly equip their plants, using 
unreliable instruments or doing without 
instruments of any kind. Realizing the 
importance of first cost from the plater’s 
standpoint, the Weston Electrical Instru- 
ment Company has designed this volt- 


ed on a small wooden switchboard con- 
taining fifteen binding posts and a four- 
teen-point switch. One of the binding 
posts, marked “plus,” is attached to the 
positive side of the plating generator or 
line, while the remaining posts are to be 
attached one each to the cathode side of 
each tank. After the connections are 
made the voltmeter is thrown in circuit 


with any desired tank by turning the 
switch handle to the numbered point cor- 
responding to the tank it is desired to 
test. The instrument is designed to ac- 
commodate fourteen tanks, which is con- 
sidered the maximum number that can be 
conveniently operated from one point. 


A New Couple Type Storage 
Battery. 

The Gould Storage Battery Company, 
New York city, has placed on the market 
a new form of tandem couple type stor- 
age battery, an illustration of: which is 
shown herewith. This type of storage 
battery has been designed especially for 
operating fire-alarm and police-signal tele- 
graphs, private branch telephone ex- 
changes and railroad signal systems. A 
feature of this new design of cell is the 
placing of the plates edge to edge, instead 
of face to face. As all parts of both sides 
of both plates are exposed to the same 
conditions of acid supply and exposure 
to the electrolyte, charge and discharge 
proceeds at the same rate in every part of 
the grid. The grid is spun out of hard- 
rolled lead, and because of this special 
construction the plate will retain its orig- 
inal capacity and shape for a long period, 
no part giving way until the whole plate 
gives out. 

The positive and negative plates of the 
neighboring cells are joined by thick, sub- 
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stantial curved lead bonds burned to the 
plates. No bolts are used, except at the 
end of each row of cells. This perma- 
nent connection saves time and trouble in 
assembling the battery, enables the plates 
to be quickly lifted out for inspection as 
well as for cleaning, and avoids corrosion 
of bolted connections by the acid fumes, 
also keeping as low as possible the resist- 
ance of the connections. 

It is announced that the fire department 
of one of the largest cities in the coun- 
try has recently installed several batteries 
of these tandem couples, and reports un- 
usually satisfactory results, 


— fi 
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The “Lyon” Sheet-Steel Gear 
Cases. 

The accompanying illustrations give a 
good idea of the sheet-steel gear cases 
supplied by the Electric Service Supplies 
Company, Philadelphia, Pa. The feature 
of greatest interest in connection with 
these gear cases is their durability. The 
“Lyon” case, if struck accidentally, does 
not break, but bends, and can be ham- 
mered into usable shape with little effort. 
The “Lyon” cases weigh from seventy-five 
pounds to 100 pounds less than cast cases, 
and if the case should meet with an acci- 
dent which would throw it to the street, 
the case would not derail the car, as the 
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wheels would pass over it, leaving the 


case as the only loss. Because of their 
lighter weight they are also easier to han- 
dle in the car pit. 

These cases are doubly 
where the greatest strains come. 
They are reinforced at both ends by 
heavy steel plates, both inside and 
outside. All brackets are triply re- 
inforced. One of the illustrations 
shows the top section inverted. 

The rivets, which are of the best Swe- 
dish iron, are liberally used, and cold-riv- 
eted under thirty-five pounds’ pressure. 
This expands the rivet until the opening 
is completely filled, leaving no chance for 
vibration or shaking loose. 


——_-@-—__- 


Allis-Chalmers Steam Turbo- 
Alternators Recently 
Put in Service. 

The successful starting of a high-power 
steam-driven unit, whether reciprocating 
or rotary, is always an operation accom- 
panied by more or less liability to acci- 
dent, due to any one of the manifold ele- 
ments in design, construction or erection 
which may influence the final results. The 
steam turbine, occupying as it does a com- 
paratively new place in the power field, is 
judged closely by the results obtained, and 


strengthened 
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particularly is its initial performance 
watched and passed upon accordingly. | 
As one of the direct results of its many 
years’ experience in designing, building 
and erecting reciprocating engines of all 
kinds, the Allis-Chalmers Company has 
been particularly fortunate in successfully 
placing its steam turbines and generators 
in service in various parts of the coun- 
try. Practically without exception these 
units have been erected, put into opera- 
tion and accepted in record-breaking time, 
without accident or mishap of any kind. 
One of the first of the large Allis-Chal- 
mers turbo-alternators to be installed was 
the 5,500-kilowatt unit at the Kent avenue 
station of the Brooklyn Rapid Transit 
Company, Brooklyn, N. Y. Steam was 
turned on, March 22, to dry out the gen- 
erator. On March 27, owing to a break- 
down in one of the other plants of the 
Rapid Transit Company, a sudden call 


was made for power. The new unit was 
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hastily put in operation, and, within 
twenty minutes after the preparation had 
been completed, it was delivering 4,000 
kilowatts. Since then this turbine has 
been operating: continuously, generating 
on an average 6,000 kilowatts and up to 
a maximum of 8,300 kilowatts, taking 
heavy loads on the morning and evening 
peaks. 

At the Brooklyn Edison Company’s 
Gold street station, Brooklyn, N. Y., the 
erection of a 5,500-kilowatt Allis-Chal- 
mers turbo-alternator was begun in April 
and completed in very short order, the 
machine being operated for the first time 
on June 16. From then on, this unit has 
satisfactorily carried all the load to which 
it has been subjected. 

A 1,500-kilowatt Allis-Chalmers turbo- 
generator unit at the power-house of the 
Memphis Consolidated Gas and Electric 
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Company, Memphis, Tenn., was shipped 
on September 8, and ready for steam and 
condenser pipe connections on September 
16. On November 15 the steam connec- 
tions were blown out and the machine 
placed in operation. After running for 
fifteen days the turbine was accepted. 
The temperature rise of the generator has 
always been far below the contract guar- 
antee, and both it and the turbine are 
capable of carrying much heavier over- 
loads than those specified in the contract. 

A 500-kilowatt Allis-Chalmers unit for 
installation in the power-house of the 
Western United Gas and Electric Com- 
pany, of Aurora, Ill., was delivered com- 
plete on October 8. It was ready to turn 
over on October 11 and the generator was 
dried out by the 14th. The new unit was 
put on the circuit on October 17 and was 
immediately called upon to carry an over- 
load, which it did satisfactorily. Since 
that time this turbine and alternator have 
undergone rigid acceptance tests both at 
overload and three-quarters load, with the 
result of having bettered the guaranteed 
steam consumption by eight and one-quar- 
ter per cent for the overload and 9.6 per 
cent for the three-quarters load test. The 
unit has been in continual operation since, 
carrying all loads placed upon it. 

The power station of Jacksonville, Fla., 
has a 500-kilowatt Allis-Chalmers turbo- 
generator unit fully erected and operat- 
ing and a second unit of the same capac- 
ity on the way to Jacksonville. The first 
unit, as the result of an accident to the 
other apparatus in the power-house, was 
suddenly called upon to pull 500 kilowatts 
for seven hours straight and a maximum 
load as high as 700 kilowatts, with en- 
tirely satisfactory results. 

A number of Allis-Chalmers turbo- 
generator units shipped within the past 
month or two have recently been started 
or are now awaiting steam connection. A 
1,000-kilowatt unit at the power-house of 
the Kokomo, Marion & Western Traction 
Company, at Kokomo, Ind., has just been 
erected, and the turbine was started up 
for the first time on the 17th inst. 

Out of three 1,500-kilowatt units for 
the Milwaukee Electric Railway and Light 
Company, one now being erected will prob- 
ably be started up in the course of the 
next two or three weeks. The second tur- 
bine has been received on the ground, but 
its erection not yet begun. 

Erection of Allis-Chalmers parbowalter: 
nators is now in progress in the plant of 
the Meriden Electric and Light Company, 
Meriden, Ct., where a 500-kilowatt unit 
is being installed; at the power-house of 
the Canton Light, Heat and\Power Com- 
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pany, Canton, Ohio, where another 500- 
kilowatt unit is going in, and at the 
works of the National Cash Register Com- 
pany, Dayton, Ohio, where a 1,000-kilo- 
watt unit is being installed. 

Three 1,000-kilowatt units for the 
Western Canada Coal and Cement Com- 
pany are on their way at the present time 
to the plant of the company, located near 
Calgary. Units ranging in capacity from 
-© 500 kilowatts to 6,000 kilowatts are in 
the West Allis shops nearing completion 
for the Jamestown Woolen Mills, James- 
town, N. Y.; Savannah Lumber Com- 
pany, Savannah, Ga.; Flatbush Gas Com- 
pany, Brooklyn, N. Y.; Indianapolis, New 
Castle & Toledo Railway, New Castle, 
Ind.; Helderberg Cement Company, 
IIowes Cave, N. Y., and Kings County 
Electric Light Company, Gold street sta- 
tion, Brooklyn, N. Y. 


—_——— 


A Separable Swiveling 
Attachment Plug. 


The Sarco Company, 906 Sixth avenue, 
New York city, has recently placed upon 
the market an attachment plug which is 
not alone separable, but is also a swivel 
plug and separable at any angle. 

This appliance has a circular brass 
band. inserted in the top cap, which is 
connected and swivels with the bottom 


SHOWING PLUG SEPARATED. 


portion of the plug, engaging with two 
phosphor-bronze circuit-makers, making 
one pole, while the centre pole is an ex- 
tended stud which engages in a ball- 
bearing lock, so that the plug may be 
separated at any angle. The plug can 
be inserted completely made up into a 
socket, and the twisted cord readily un- 
twisted by the swiveling action of the plug. 
Should the cord be pulled sidewise the 
plug will separate at the angle, eliminat- 
ing any possibility of the contacts becom- 
ing disarranged. 
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The “Helios” Flaming 
Are Lamp. 


The accompanying illustrations show a 
new type of flaming arc lamp placed on 
the market by the Helios Manufacturing 
Company, Bridesburg, Philadelphia, Pa. 
The main structure of the lamp consists 
of a heavy brass tube connecting the 
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“ Herros” ENCLOSED FLAMING ARC LANP. 


lower brass plate with the top casting, 
and to which is secured a casting which 
supports the resistance spools and the car- 
bon-holder guides. Inside of the main 
tube is a rod operated by a magnet in the 
top of the lamp, which is energized when 


current is thrown on, drawing the rod 


upward; and thus, by means of a presser 
foot at the lower end of the rod, separat- 
ing the carbons and striking the arc. 

The blowing magnets, as well as the 
plunger magnet, are wound with asbestos- 
insulated wire. The flexible cables lead- 
ing to the carbon-holders are insulated 
with glass beads. The resistance spools 
are wound on grooved porcelain forms. 

There are no clutches, chains, gears 
nor shunt windings in this lamp. The 
carbons feed entirely by gravity, and the 
bridge connecting the carbon-holders in- 
sures equal feeding of the two carbons. 
The binding posts are substantial. The 
cases are made of either brass or bronze, 
in any desired finish, for either indoor or 
outdoor use. The special-shaped globe is 
so designed that the light rays will pass 
through it nearly at right angles—that is, 
the shape of the globe is designed to fol- 
low practically the shape of the arc it- 
self. 
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These lamps require forty volts at the 
arc, and may be operated two in series on 
110 volts. When so operated and ad- 
justed for a current consumption of ten 
amperes the manufacturer states that the 
lamps have an efficiency of one-quarter 
watt per mean hemispherical candle. Ow- 
ing to the absence of obstructions below the 
arc, the distribution of light is very sat- 
isfactory. The light is of a pleasing ap- 
pearance, and while the lamps have so far 
been little used except for outdoor illu- 
mination, they are well adapted for indoor 
illumination, particularly in railroad sta- 
tions, ferry houses, foundries, machine 
shops and other places of like character. 

All the metal parts, other than the top 
casting and the case, are nickel-plated. 

The maker states that the lamp will 
burn equally well when operated four in 
series on 220 volts as when connected two 
in series on 110 volts. By the addition 
of two resistance spools, for which: provi- 
sion is made in every lamp, they can be 
adapted for single burning on 110 volts, 
or two in series on 220 volts. The maxi- 
mum efficiency is secured when the lamps 
are connected two in series on 110 volts, 
or four in series on 220 volts. 

All parts of these lamps are built to 


INTERIOR View oF ‘‘ HELIos” ENCLOSED 
FLAMING Arc LAMP. 


standard gauge and are interchangeable. 
The resistance is self-contained. The 
carbons are 400 millimetres long, and the 
entire length of the lamp, from the top 
of the hanger eye to the bottom of the 
globe, is thirty inches, the weight being 
twenty-five pounds complete. 
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The Reflector-Stalactite. 


The Holophane Company, sales depart- 
ment, New York city, has recently placed 
on the market a new “Reflector-Stalac- 
tite,” similar in construction and appli- 


Fie. 1.—REFLECTOR-STALACTITE. 


cation to its well-known Pagoda ball 
which has been largely used in the public 
buildings of this country. __ 

Fig. 1 shows one of these “Reflector- 
Stalactites,” the upper part consisting of 
scientific prisms, while the lower part is 
of ground glass, the whole being made in 
one piece, thereby uniting the effects of 
the frosted glass with the efficiency of 
Holophane prisms. This globe is made 


Fra. 2.—REFLECTOR-STALACTITE. 


for a three-and-one-quarter-inch holder, 
has a width of six inches and a height of 
seven and three-quarters inches. 

Fig. 2 shows a similar type of “Re- 
flector-Stalactite,” having exactly the 
same dimensions in regard to holder and 
width, but having a height of ten inches. 

The globes in point of efficiency easily 
achieve the high standard set by the Holo- 
phane system. When lighted up, the re- 
sult is very brilliant and altogether adds 
greatly to the artistic features of any 
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place where used. The ground glass bot- 
toms of these stalactites can be cut in a 
number of different patterns. In this way 
the beauties of cut glass are combined with 
the Holophane system of illumination. 
Lamps of from sixteen candle-power to 
twenty-two candle-power are recommended 
for use in these globes. 
VEEN eens 
The Standard Electric and 
Chemical Company. 

The old Standard Appliance Company, 
Chicago, Ill., has recently been reorganized 
under the name of the Standard Electric 
and Chemical Company, an Illinois cor- 
poration, with offices at 224-226 South 
Clinton street. The officers of the com- 


PORTABLE LAMP GUARD. 


pany are Albert Meyer, president, and 
John A. Hillesheim, secretary-treasurer. 

The company manufactures electrical 
and chemical specialties. One of the spe- 
cialties in the electrical line is a portable 
lamp guard. This has many distinct ad- 
vantages, and is shown in the accompany- 
ing illustration. The lamp guard is 
shortened by several inches and made 
more compact in every detail by having an 
Edison socket in the handle, thus obviat- 
ing the necessity of purchasing a socket 
to use in connection with it. The thirty- 
two-candle-power size is very little larger 
than the sixteen-candle-power size. The 
upper half or crown of the guard is fast- 
ened to the lower half by a bayonet joint, 
The socket can be removed for connection 
by loosening a set screw. The socket is 
thoroughly insulated from the guard and 
handle, and danger from grounding is 
eliminated. This lamp guard is also made 
with a key socket, which in many in- 
stances will prove a distinct advantage. 
The guard is approved by the fire under- 
writers. 
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New Contracts for Automatic 
Telephone Equipment. 


The Automatic Electric Company, Chi- 
cago, Ill., announces the closing of a 
contract for 10,000 additional lines of 
automatic telephone equipment for the 
Home Telephone and Telegraph Com- 
pany, of Los- Angeles, Cal. This is for 
immediate installation in the new Olive 
Street exchange, and the completion of 
this exchange will practically mean the 
elimination of the manual equipment now 
in use in the present main exchange. 

Other contracts placed with the Auto- 
matic Electric Company during the first 
two months of 1907 are: Home Tele- 
phone and Telegraph Company, Portland, 
Ore., 3,000 additional; Montana Inde- 
pendent Telephone Company, Butte, 
Mont., 2,000 lines; Home Telephone and 
Telegraph Company, Tacoma, Wash., 
1,000 additional; Rushville Co-Operative 
Telephone Company, Rushville, Ind., 800 
lines, and several additions to present 
Automatic exchanges. 
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Cable Hanger for Suspending 
Telephone and Telegraph 
Cables. 


The accompanying illustration shows 


‘the “HP” rustless cable hanger for sus- 


pending telephone and telegraph cables, 
placed on the market by James S. Barron 
& Company, 206 West Broadway, New 
York city. These hangers are made of 
one piece of zinc, eliminating the possi- 
bility of electrolytic action between the 
parts and having no separate parts to be- 
come loosened or lost. They will not rust, 


“ HP” RUsTLE8S8s HANGER. 


and are strong and durable and a cable 
chair can pass readily over them without 
injuring either the hanger or the cable. 
The hanger is easily applied. The cir- 
cular end of the hanger is held against 
the cable, the free end is wound around 
and passed through the lower slot, around 
again through the upper slot, over the 
suspension wire, and hooked into the 
upper slot, as shown in.the illustration. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


ALLEGED DISCOVERY OF A NEW FUEL—Considerable dis- 
cussion has been devoted, in some of the New York daily news- 
papers, to the alleged discovery, by John Ellmore, a resident of Al- 
toona, Pa., of a solution, which, when combined with the dead 
ashes of coal, brings about a chemical dissociation of the water 
into hydrogen and oxygen, so that the ash, when treated with the 
solution, becomes molten, giving out a great degree of heat. 
Scientific men are not prepared to endorse the theory of Ellmore, 
nor to concede the results said to have been attained. 


LARGE UTAH POWER DEVELOPMENT—F. W. C. Hathen- 
breuck and Sidney Bamberger have filed application with the state 
engineer for sixty-four second feet trom the Green river in Wasatch 
county to develop 40,000 horse-power tor furnishing power and 
light in Park City, Brigham, Salt Lake, Utah, and other places. 
The same parties also filed application for twenty-six second feet 
from the Green river in Wasatch county, for the development of 
800 horse-power, with which to drive stamp mills and mining ma- 
chinery in Wasatch county mines operated by the applicants. 


LARGE GEORGIA POWER PLANT—lIt is announced that final 
arrangements have been perfected for the development of the power 
property of the Albany Power and Manufacturing Company, at Por- 
ter Shoals, on Flint river, two miles north of Albany, Ga. The de- 
velopment, which will cost about a million and a half dollars, 
will be undertaken at once, and it is expected that the dam and 
power-house will be completed within two years. The property 
will develop 10,000 electric horse-power. A portion of the power 
from the river development will be used by the Macon, Americus 
& Albany electric railway, the construction of which is to be under- 
taken in a few months, 


WASHINGTON WATER POWER COMPANY—The stockholders 
of the Washington Water Power Company, at a meeting in Spokane, 
Wash., voted to increase the capital stock from $5,000,000 to $10,- 
000,000. It is announced by Henry M. Richards, president of the 
company, that the money will be expended in the betterment of the 
electric railway system and the extension of several lines. The 
directors were reelected as follows: William A. White, George H. 
Southard and Frank Lyman, of New York; H. M. Richards, D. L. 
Huntington, J. D. Sherwood, Thomas G. Thomson, J. P. M. Richards, 
A. B. Campbell, J. N. Glover and Huber Rasher, of Spokane. The 
officers of the company reelected for the year are: president, Henry 
M. Richards; first vice-president, A. B. Campbell; second vicetpresi- 
dent and general manager, D. L. Huntington; treasurer, H. E. 
Perks; secretary, H. L. Bleecker. The corporation has seventy-two 
and one-half miles of railroad, fifty-four and one-half miles of which 
is in Spokane. Its power transmission lines aggregate 225 miles, 
the longest being to the Coeur d’Alene mining camps, 110 miles. 


DATES AHEAD. 

West Virginia Independent Telephone Association. 
W. Va., April. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Annual meeting, Clinton, Iowa, April 18, 19 
and 20. 

Southwestern Gas, Electric and Street Railway Association. 
Antonio, Texas, April 18-21. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting. Oklahoma City, Okla., April 22-23. 

Jamestown Tercentennial Exposition. 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. Annual 
meeting, Atlantic City, N. J.. June 19-20. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., week of June 24. 


Wheeling, 


San 


Norfolk, Va., April 26 to 
San Antonio, Texas, 
Annual meeting, 


Annual meeting, Washing- 


Annual meeting, 


ELECTRIC RAILWAYS. 


ALBIA, IOWA—Albia has raised $25,000 for the proposed Oska- 
loosa-Buxton interurban line. 


LOS ANGELES, CAL.—The new Covina line of the Pacific Elec- 
tric Company is to be extended to Pomona. 


WASHINGTON, PA.—The East Washington borough council has 
granted a franchise to the Pittsburg Railways Company. 


DELAWARE, OHIO—The Lima, Kenton & Marion branch of the 
Columbus Northern Traction Company is to be built this summer. 


IOWA CITY, IOWA—The power plant for the Iowa City, Tipton 
& Davenport interurban railway will be located at the water 
dam near Rochester, on the Cedar river. 


OPELIKA, ALA.—The city council of Opelika has granted a gas 
franchise and an electric street railway franchise to H. L. McKee, 
of Troy. These franchises are granted for a term of thirty years. 


JANESVILLE, WIS.—H. H. Clough of the proposed Madison- 
Janesville interurban line, has filed the company’s formal accept- 
ance of the franchise granted to it some months ago by the council. 


LOUISVILLE, KY.—The directors of the Louisville Traction 
Company have reelected officers as follows: T. J. Minary, president; 
Alex P. Humphrey, vice-president, and Samuel Boyle, secretary and 
treasurer. . 


BERLIN, PA.—The borough council has granted a franchise 
to the Pennsylvania & Maryland Street Railway Company, which 
proposes to build a line through the town to Somerset. The ordi- 
nance grants a twenty-year franchise. 


SHERMAN, TEXAS—The Texas Traction Company, now con- 
structing an interurban line between Sherman and Dallas, Texas, 
has filed a chattel mortgage and deed of trust to the Old Colony 
Trust Company, of Boston, Mass., for $2,000,000. 


YAZOO CITY, MISS.—The city council of Yazoo City has let a 
contract to the Sanders-Johnson Company, of Vicksburg, to build and 
equip the Yazoo City street railway. The line will cost complete $50,- 
000, and will be about three miles long. It is to be in operation in 
July. 


BELLAIRE, OHIO—The capital stock of the Bellaire South- 
western Traction Company has been increased from $100,000 to 
$500,000. This action will be followed soon by extensive prepara- 
tions for an extension of the line now being built from Bellaire to 
Shadyside. 


EUGENE, ORE.—Simon Klovdahl] has been employed by the 
Willamette Valley Company to have charge of the work of survey- 
ing for the street railway line, the Eugene-Springfield line and the 
line which the company intends to build up the McKenzie to the 
Blue river mines. 


CINCINNATI, OHIO—W. Kelsey Schoepf, acting for the Wide- 
ner-Elkins syndicate, has acquired two Indiana trolley systems 
which will be merged into the Terre Haute, Indianapolis & Eastern. 
The two roads acquired are the Indianapolis & Western, and the 
Indianapolis & Plainfield. 


WATERTOWN, N. Y.—In the issue of the ELECTRICAL Review 
for March 2 it was announced that the New York Northern Railway 
Company had been organized with Foster P. Shines, of Watertown, 
as president. An error was made in this designation. The name 
should have been printed Foster P. Rhines. 


MURPHYSBORO, ILL.—At a meeting of the Southern Illinois 
Transit Company the following directors were elected: I. W. New- 
comer, Phil Decker, of Murphysboro; Edward Elles, of Carterville; 
Henry Crawshaw, of Carbondale, and, George_P.\Heckel. <The di- 
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rectors then chose the following officers: president, I. W. Newcomer; 
secretary, Trent Becraft; treasurer, Phil Decker. 


ELIZABETHTOWN, KY.—The Kentucky Central Traction Rail- 
way Company has begun surveying an electric railway line parallel 
with the old Louisville & Nashville pike between West Point and 
Elizabethtown. The distance is about twenty-two miles and the 
work of construction will begin when the survey is completed. The 
line will be extended from West Point to Louisville. 


ROCHESTER, N. Y.—The Appellate Division of the Supreme 
Court has handed down a decision in which the state railroad 
commission is ordered to grant a certificate of convenience and 
necessity to the Rochester & Southern Construction Company to 
build a road from Rochester to Corning, Elmira and other southern 
points, which certificate had been previously denied by the com- 
mission. 


CHATTANOOGA, TENN.—The board of trade of Dalton has se- 
cured the necessary right of way for the Georgia-Tennessee Inter- 
urban Electric Railway Company, which is to build an electric line 
from Chattanooga to Spring Place, Ga. The right of way has been 
secured over the surveys of the Dalton & Alaculsey Railway. S. W. 
Divine, promoter of the road, says work will begin on the road 
early in April. 


BVANSVILLE, IND.—The Evansville & Southern Indiana Trac- 
tion Company has filed a mortgage at Evansville, securing an issue 
of $4,000,000 five per cent thirty-year gold bonds, which are to be 
used in liquidating the debts of the company and for the redemp- 
tion of bonds of the Evansville Electric Railway Company and the 
Evansville, Princeton & Vincennes Traction Company, which con- 
cerns have been absorbed. 


PHILADELPHIA, PA.—The directors of the West Jersey & Sea 
Shore Railroad have organized by electing James McCrea, president; 
John P. Green, first vice-president, Charles E. Pugh, second vice- 
president; Samuel Rea, third vice-president, and J. B. Thayer, fourth 
vice-president. Henry Tatnall was elected a director to act as fifth 
vice-president and treasurer. John W. Harding was elected secre- 
tary and Louis Nelson and Kane Green assistant secretaries. 


NEWARK, OHIO—Actual work on the construction of the 
Newark, Martinsburg & Mt. Vernon Electric Railway has been com- 
menced under the supervision of John A. Chilcote, who, with other 
promoters of the enterprise, announces that cars will be running 
next fall. Right of way from Wooster to Mt. Vernon is being se- 
cured, and, when this line is finished, it will give Newark an air 
line to Cleveland. Eastern men are said to have financed the road. 


GRAFTON, W. VA.—Colonel John T. McGraw has been elected 
president of the City Traction Company, which will begin the con- 
struction of a street railway system in Grafton at once. The first 
section of the road will be a mile long. The other officers elected 
were: vice-president, D. S. Overholt, Scottdale, Pa.; treasurer, C. E. 
Conaway, Fairmont, W. Va.; secretary, T. A. Deveney, Grafton. 
The executive board is composed of Messrs. Overholt, McGraw, 
_ Deveney and Conaway. 


BABYLON, L. I.—The town board has granted to the Huntington 
Railroad Company a perpetuai franchise for the extension and 
operation of its proposed trolley line from the terminus of the 
previous franchise, north of the village of Amityville, thence 
easterly over a private right of way to Coplaque; thence through 
Lindenhurst to Babylon, where it will connect with the line of 
the Babylon street railroad which is now owned by the Long Island 
Railroad Company and which extends to the shore front on Great 
‘South Bay. 


ALBANY, N. Y.—Authority has been granted the Syracuse, Lake 
Shore & Northern Railroad Company to increase its capital stock 
from $2,250,000 to $3,500,000. The company has taken over certain 
roads heretofore built and contemplates operating a continuous line 
from Syracuse to Oswego. The Auburn & Northern Electric Rail- 
road Company has authority to increase its capital from $250,000 
to $1,500,000. The company is to operate a street railroad from 
Auburn to Port Byron and from Auburn to Cayuga and across 
Cayuga lake to Seneca Falls. 
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SPOKANE, WASH.—The Tekoa-Saint Maries River Railroad 
Company has elected these officers: president, F. J. Mahoney; vice- 
president, E. C. Dowel; secretary, M. D. O’Connell; treasurer, Dr. 
W. A. Mosier; also a directorate of fifteen members. The line will 
extend from Tekoa, Wash., south of Spokane, to Indian Creek and 
will be in operation in time to move the season’s crops. Elec- 
tricity will be the motive power, and street-cars will be operated 
in Tekoa. The line will ultimately be extended to the timber belts of 
the St. Maries river in Idaho. 


OAKLAND, CAL.—F. M. Greenwood, who obtained a franchise 
a year ago from the board of trustees of the city of Alameda to build 
and operate an electric line of railway through that city in 
connection with a ferry service to San Francisco, has organized a 
company for that purpose under the name of the San Francisco, 
Alameda & Eastern Railway Company. The company has a capital 
of $2,000,000. The directors are F. M. Greenwood, A. D. Schindler, 
A. H. McHuron, W. H. Spalding and L. Q. Haven. Of the capital 
stock $11,000 has actually been subscribed. 


SPRINGFIELD, MASS.—H. C. Page, general manager of the 
Springfield Street Railway Company, states that the $510,000 which 
the street railway will derive through the issue of $300,000 in stock 
at $170 a share, will be spent in additions to the power plant to 
cost $250,000, in new cars, and in a telephone system by which it 
will be possible for headquarters to keep in touch with every car 
in the system. The increase in capital authorized by the state rail- 
road commissioners will make the total capitalization of the street 
railway $2,258,400, to which it is understood will be added the 
stock of the Woronoco Street Railway Company, capitalized at 
$250,000, and of the Springfield & Eastern Street Railway Company, 
which has a capital of $370,000. 


CINCINNATI, OHIO—Contracts have been signed in Cincinnati 
which insure the completion and operation of an up-to-date and 
direct traction line between Cincinnati and Toledo before May 1, 
1908. Three of the contracts signed call for thirty-one miles of 
grading and concrete and steel bridges, from Leipsic to Toledo; 
for forty-five miles of grading and similar bridging from Lima to 
Bellefontaine, and for nine miles of reconstruction work between 
Middletown and Hamilton. They were awarded to J. C. Carland, 
of Toledo, by the Indiana, Columbus and Eastern Traction Company 
for the Lima-Bellefontaine work; by the Stratford Construction 
Company, of New York, for the Leipsic-Toledo work, and by the 
Cincinnati Northern Traction Company for the Middletown-Hamil- 
ton work. This construction will provide a direct line, by con- 
nection at Leipsic, Lima and Bellefontaine, from the Ohio river to 
Lake Erie, in addition to better and increased traction facilities 
east and west. 


NEW MANUFACTURING COMPANIES. 


TRUMANSBURG, N. Y.—The Electric Fittings Company has been 
incorporated with a capital of $125,000. 


EAST LIVERPOOL, OHIO—The Ceramic Electrical Company, of 
East Liverpool, has been incorporated to take over the electrical 
business of the Milligan Hardware and Supply Company. 


DENVER, COL.—The John O. Stivers Electrical Company has 
been incorporated with a capital of $100,000. The incorporators are 
John O. Stivers, Henry Broadhurst and Albert B. Smith, of Denver. 


TRENTON, N. J.—The Trenton Gas and Electric Fixture Com- 
pany has been incorporated with a capital stock of $50,000. The 
officers are: president, Charles S. Reichert; vice-president, Charles 
Geers, Philadelphia; secretary-treasurer, August Peters, Philadel- 
phia. 


ALBANY, N. Y.—The Sterling Conduit Company, of Troy, with 
capital of $1,000, has been incorporated to manufacture electrical 
conduits and conductors. The directors are M. M. Waterman and 
Harry A Waterman, of Troy, and John W. and Robert Garland and 
F. G. Hodkinson, of Pittsburg. 


NORWICH, CT.—The Norwich Electric Company, of Norwich, has 
filed a certificate of incorporation with the state secretary in Hart- 
ford. The capital stock is $5,000. Charles J. Twist, James M. Fill- 
more and Carroll L. Adams are the incorporators. The new concern 
will do an electric wiring business and deal in electrical supplies. 
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NEW INCORPORATIONS. 


MADISON, WIS.—Jackson Telephone Company. 
$2,000 to $4,000. 


SPRINGFIELD, ILL.—Pioneer Telephone Company, El Paso. 
$1,000. Incorporators: William Eft, Lewis C. Kindon, Charles C. 
‘Brown. 


DENVER, COL.—Palisade Light, Heat and Power Company. 
$50,000. Incorporators: J. N. Stoddard, D. L. Webb and W. A. 
Burke. 


NEW ATHENS, ILL.—Tomorroway Telephone Association, New 
Athens. $300. Incorporators: Frank Reisert, John Koch, Fred 
Stenzel. 


HARRISBURG, PA.—The Indiana, Punxsutawney & Sagamore 
Street Railway Company. $210,000. To build thirty-five miles of 
road in Indiana county. 


INDIANAPOLIS, IND.—Lewis Telephone Company, Vigo, Clay, 
Sullivan and Greene counties. $10,000. Directors: C. C. Givens, 
W. W. Woodron, C. W. Boston, J. N. Woods and A. B. Melch. 


ALBANY, N. Y.—Seashore Municipal Railroad Company, Hemp- 
stead. To operate a five-mile street surface line, Hemstead to East 
Rockaway. $150,000. Directors: G. A. Green, M. A. Day, Brooklyn; 
H. W. Griffiths, Hempstead; M. J. White, New York. 


INDIANAPOLIS, IND.—Patrons’ Mutual Telegraph Company, 
Plymouth. $50,000. Directors: Warren McFarlin, G. D. Hartman, 
N. A. Goodrich, V. A. Lidecker, C. W. Heim, S. A. Garn, P. E. 
Searles, L. M. Lauer, G. P. Morlock and William Beck. 


SALT LAKE CITY, UTAH—Cedar City Light and Power Com- 
pany, of Cedar City. To operate a light and power system in Iron 
county. $13,000. G. W. Decker, president; L. W. Jones, vice- 
president; J. H. Arthur, secretary; Henry Leigh, treasurer. 


LOS ANGELES, CAL.—Sierra Nevada Electric Company. $1,- 
000,000, of which $6,000 has been subscribed. Organized to hold 
and protect certain water rights on the San Joaquin river. In- 
corporators: H. E. Huntington, W. G. Kerckhoff and others. 


Increased from 


BELLEVILLE, ILL:—Belleville & Interurban Railroad Company, 
of Belleville. $100,000. Incorporators: Jacob Gundlach, Jr., Ben- 
jamin A. Gundlach, K. W. Hofsommer, George Hippard and Thomas 
A. Bell. To construct an electric road from Belleville to Smithton. 


ALBANY, N. Y.—Syracuse & South Bay Electric Railroad Com- 
pany, of Syracuse. To operate a street surface road from Syracuse 
to South Bay, on Oneida Lake, a distance of eleven miles. $1,500,- 
000. Directors: A. K. Hiscock, W. Nottingham, C. A. Lux, all of 
Syracuse. 


FRANKFORT, KY.—Henderson Traction Company, Henderson 
county. $150,000. Incorporators: Walter Schmidt, Cincinnati; 
James W. Garrison and Samuel McDonald, of Louisville; C. C. 
Tennis, Pittsburg, Pa.; A. O. Brown & Company, of New York, and 
J. H. Lyne, Henderson. 


INDIANAPOLIS, IND.—Parkersburg Telephone Company, Lado- 
ga. $2,000. Directors: D. S. Armstrong, J. I. Flanigan, Henry Fall, 
J. M. Nicholas, Arthur Nicholas, James Akers, Abe Fink, S. L. James, 
John Fendley, R. A. Fendley, T. A. Scott, Hillery Tool, J. N. La 
Follett, W. C. Whitaker and J. R. Welch. 


RICHMOND, VA.—Wylliesburg Telephone Company, Wylliesburg. 
C. B. Robertson, president; W. P. McGuire, medical director; W. 
H. Owens, vice-president; A. H. Zollinger, secretary and treasurer; 
J. T. Jennings, all of Wylliesburg; Va. $1,000 to $5,000. Object and 
purposes: telephone lines in Mecklenburg, Halifax and Charlotte 
counties. 


WATERTOWN, N. Y.—The Beaver River Light and Power Com- 
pany. $40,000. Directors: James P. Lewis, H. L. VanArnam and 
H. S. VanArnam, of Beaver Falls, and H. W. Holt, of Lowville. 
Formed for the purpose of developing electrical puwer in Black 
river and to carry on operations in the villages of Lowville, Beaver 
Falls, Croghan and Castorland, as well as the towns of Lowville, 
New Bremen, Croghan and Denmark. 


OLYMPIA, WASH.—Hannaford Valley Railway Company, of 
Seattle. $150,000. Incorporators: E. B. Cox, H. W. Treat, P. H. 
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Smith. Principal object, to build a railway operated by steam, elec- 
tric or other mechanical power, from Centralia, in the state of 
Washington, in a northeasterly or northerly direction, through the 
counties of Lewis, Thurston and Pierce to a terminal on tidewater 
at or near Tacoma, in the state of Washington. 


OBITUARY NOTES. 


DR. OTIS C. WHITE, president of the O. C. White Company, 
Worcester, Mass., manufacturer of electrical appliances, died at his 
home in that city on March 11, after an illness of four weeks. Dr. 
White was a retired dentist and an inventor of some note. He was 
born in Millbury, Mass., seventy years ago, and is survived by his 
wife and a son and daughter. 


MR. ARTHUR D. NEWTON, manager of the electrical department 
of the Boston branch of the H. W. Johns-Manville Company, died 
on Wednesday, March 13, from an attack of grippe. Mr. Newton 
was well known and greatly admired throughout the entire elec- 
trical fraternity. He was the founder of the Eddy Electric Com- 
pany, which had headquarters at Hartford, Ct., and which for 
years was one of the large manufacturing concerns of New England. 
He had many close business and personal friends throughout the 
New England states who will greatly regret to learn of his sudden 
demise. 


PERSONAL MENTION. 


MR. ORAL A. STEVENS has resigned as division superintendent 
of the Boston & Northern Street Railway at Lowell, Mass., and is 
succeeded by W. E. Maloney. 


DR. HOWARD T. BARNES, associate professor of physics, 
McGill University, Montreal, Canada, has been appointed to the 
chair in the faculty of applied science, to be vacated presently by 
Professor Ernest Rutherford. 


MR. RALPH D. MERSHON was the guest of the Marquis of 
Winchester, director of the Victoria Falls Power Company, at the 
Hotel Ritz, London, England, on the evening of March 8. Mr. 
Mershon made a brief visit to England to advise in connection 
with this South African installation. 


MR. W. E. ROLSTON has been appointed local superintendent of 
the Buffalo & Lake Erie Traction Company, at Dunkirk, N. Y. 
Mr. Rolston was for some time associated with J. R. Harrigan, 
formerly superintendent of the Canton (Ohio) street railway sys- 
tem, and now assistant general manager of the Buffalo & Lake 
Erie Traction Company. 


MR. CHARLES H. ARMATAGE, who has served as express 
manager of the United Traction Company, Albany, N. Y., during the 
past six months, has been appointed traffic manager for the Dela- 
ware & Hudson trolley lines. Mr. Armatage will hereafter have 
charge of both freight and passenger traffic over these lines. His 
office is to be located in the general offices of the United Traction 
Company, Albany. 


MR. HUGH L. THOMAS, who has been assistant to the general 
manager of the Rocky Mountain Bell Telephone Company at Salt 
Lake City, Utah, with the title of contract agent, has been promoted f 
in the telephone service, having accepted a position with the Pacific 
States Telephone Company. Mr. Thomas will have charge of the 
Northwest territory of the company, including the coast. He will 
assume the duties of his new position May 1. 


MR. WILLIAM R. GOODMAN has recently resigned the position 
of secretary of the Chicago Fuse Wire and Manufacturing Company 
and has severed active connection with the company, in order to 
devote his full time to the interests of the Whitely Exerciser Com- 
pany, with which business he has also been connected for some 
twelve or thirteen years. It is with much regret that he leaves 
the work and associations in the electrical field, which have existed 
for over eighteen years and which have been exceedingly pleasant. 


MR. CHARLES A. WESTON has been appointed manager of the 
New England Telephone and Telegraph Company’s Concord (N. H.) 
exchange, succeeding Carleton H. Cook. Mr. Weston has had a wide 
experience in telephone work, beginning as night operator and 
inspector at the New England company’s Milford (Mass.) exchange 
in 1900. After that he was division inspector andħinstrument man 
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for the central division of the New England system, in which 
Concord is included, and then was chief operator of the Fitchburg, 
Mass., exchange for five years. 


MR. ALBERT M. STANLEY, former general manager of the 
Public Service Corporation of New Jersey, is going to London to 
take charge of the Yerkes system of underground railroads, which 
have not been a financial success under English management. A 
dinner was given to Mr. Stanley in the Astor Gallery of the Wal- 
dorf on Friday, March 22, on the eve of his departure. Mr. Stanley 
is only thirty-four years old. Thomas N. McCarter, president of the 
Public Service Corporation, presided at the dinner. His friends 
presented Mr. Stanley with a $400 watch. 


MR. EGBERT DOUGLAS, electrical engineer of the Cataract 
Power and Conduit Company, Buffalo, N. Y., has been appointed 
head of the power-selling department of the Electric Bond and Share 
Company, of New York city, and will leave Buffalo on April 1. 
Mr. Douglas was for sixteen years with the General Electric 
Company, and had charge of the rebuilding of the power-houses 
of the International Railway Company in Buffalo, Niagara Falls 
and Lockport, N. Y. Upon the completion of this work Mr. Douglas 
took charge of the power-selling department of the Cataract Power 
and Conduit Company. Mr. Douglas’s successor is August Smith, 
who has been with the General Electric Company. 


MR. F. W. CASLER, who has been superintendent of the Man- 
chester street power station of the Rhode Island Company, Provi- 
dence, R. I., since it was built, has severed his connection with 
the company and will go to Boston, where he will take charge of 
the Lincoln street wharf power station of the Boston Elevated 
Railway Company. Mr. Casler has been with the Rhode Island 
Company for many years. Since the resignation of Chief Engineer 
Fred N. Bushnell Mr. Casler served as acting chief engineer until 
‘the appointment of M. H. Bronson. The employés of the company 
presented to him a handsome bookcase and a clock. G. W. Hawley, 
of Providence, has been selected to succeed Mr. Casler. 


ELECTRICAL SECURITIES. 


Following the quick rebound of prices of the latter part of last 
week, the past week witnessed another turn and the week closed 
with many leading industrials in no better condition, as far as 
prices go, than they were on March 13 and 14. It is likely, too, 
that a sagging tendency will predominate in the stock market for 
some time. Following the lead of the New York Central, the Erie 
and the Pennsylvania railroads have announced great retrench- 
ments in their appropriations for improvements. The New York, 
New Haven & Hartford has also advised that expenditures for im- 
provements and extensions will go on, but very circumspectly. All 
this because of the recommendations of the Public Utilities Bill, 
which is in danger of being passed favorably by both houses in 
the state of New York. The Erie has, in fact, stated that it would 
be useless for it to carry out its contemplated improvements unless 
it absolutely controlled its subsidiary lines. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 23. 


New York: Closing. 
Allis-Chalmers common ............sse008% 11% 
Allis-Chalmers preferred ............cee00: 28 
Brooklyn Rapid Transit ..............-.... 49™% 
Consolidated Gas .......... cece ccc ceeeaes 11614 
General Electric .......sssssesssososeseseo 14314 
Interborough-Metropolitan common ........ 24 
Interborough-Metropolitan preferred ....... 56 
Kings County Electric .......sessssecsses. 127 
Mackay Companies (Postal Telegraph and 

Cables) common (ex-dividend)......... 6614 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 65 
Manhattan Elevated ..............eeeeeees 132 
Metropolitan Street Railway ............... 93 
New York & New Jersey Telephone......... 111 
Western Union sccivnscwe sees te seus esa ews 791, 
Westinghouse Manufacturing Company .... 149 


The adjourned annual meeting of the Consolidated Gas Company 
has been adjourned again until May 21. 

A quarterly dividend of 2% per cent has been declared by the 
Westinghouse Electric and Manufacturing Company on the pre- 
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ferred, assenting and non-assenting stocks, payable April 10 to 
stockholders of record March 30. Books close March 30 and reopen 
April 11. 

The income account of the Interborough Rapid Transit Company 
for the year ended December 31, 1906, is as follows: gross earnings, 
$20,916,147; operating expenses, $8,793,486; net earnings, $12,122,- 
660; other income, $673,598; a total of $12,796,259; interest on 
bonds, $3,961,991, and taxes, $1,341,074; leaving a net income of 
$7,493,192. Deducting 7 per cent paid on Manhattan Railway stock 
leaves a surplus of $3,545,192, as against $2,504,142 for the previous 
year. The operating cost represents 42.04 per cent of the earnings. 
The number of passengers carried was 420,302,389, an increase of 
54,127,910 over the previous year. 

The new business of the General Electric Company since the 
first of February has exceeded all records for that period, running 
20 per cent in excess of orders received in the corresponding period 
of last year. The foreign business of the company is also large, and 
the increase reported since February 1 corresponds with the in- 
crease in domestic business. 


Boston: Closing. 
American Telephone and Telegraph......... 118% 
Edison Electric Illuminating............... 212 
Massachusetts Electric ...... cc cece ccc cence 57 
New England Telephone ................0. 115 
Western Telephone and Telegraph preferred. 70 

Philadelphia: Closing. 
Electric Company of America............... 944 
Electric Storage Battery common........... 55 

Electric Storage Battery preferred.......... 55. 
Philadelphia Electric ...... EEEE EE TH 
Philadelphia Rapid Transit ............... 16% 
United Gas Improvement .............0000% 8414 


The annual report of the Electric Storage Battery Company for 
the year ended December 31, 1906, shows a decrease in gross as 
compared witih the previous year of 9.25 per cent, while the de- 
crease in net income was equal to 13.7 per cent. The amount 
earned on the $17,785,800 common stock now outstanding, after 
allowing for 5 per cent dividends on the $214,200 preferred stock 
now outstanding, was equal to 5.89 per cent, as compared with 
6.76 per cent earned on the amount of outstanding stock in 1905. 
The report shows as follows: gross sales, $1,331,800; expenses, 
$401,093; net earnings, $930,707; other income, $128,666; total in- 
come, $1,059,373; dividends, $812,450; leaving a surplus of $246,923, 
as compared with $401,547 for 1905. The profit and loss surplus of 
the company as of December 31 last amounted to $3,754,451. This 
amount is equal to 20.86 per cent on the total amount of $18,000,000. 
capital stock outstanding. 


Chicago: Closing. 
Chicago Telephone ...........ccccccecccecs 118 
Chicago Edison Light .............. 2c ce eee 136 
Metropolitan Elevated preferred ........... 65 
National Carbon common ............ccc00- 81 
National Carbon preferred ................ 115% 
Union Traction common ................8:. — 
Union Traction preferred .........ssssese. — 


The Commonwealth Electric Company, controlled by the Chicago 
Edison Company, has certified to the secretary of state an increase 
in its capital stock from $10,000,000 to $15,000,000. An officer of 
the company says the acfion was taken to provide for future re- 
quirements. 

Negotiationg for consolidating the Northwestern and Oak Park 
Elevated roads have been deferred on account of general financial 
conditions. 

The Illinois Trust and Savings Bank has purchased the $375,000 
South Side Elevated 414 per cent first mortgage bonds held by the 
National City Bank, of New York. 

Metropolitan Elevated earnings are $1,000 daily increase over 
a year ago. Some stockholders look for a 4 per cent dividend rate 
next fall and 5 per cent next year on the preferred, and say that 
in case of a merger the preferred should go in at par and the 
common at 60. There is talk of another beach amusement park 
project, which would add to the earnings considerably next summer. 
The annual meeting of Metropolitan Elevated will be held April 4. 
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TELEPHONE AND TELEGRAPH. 
LANESBORO, MASS.—Plans are under way for the building of 
an additional telephone line from Pittsfield to Lanesboro. 


BEATRICE, NEB.—The German Independent Telephone Com- 
pany has elected R. H. Parde, president, and Albert Miller, secretary. 


SPRINGFIELD, MASS.—At a cost of $20,000, the Western Union 
Telegraph Company has completely overhauled its twelve lines be- 
tween Hartford, Ct., and Springfield. 


GRAND HAVEN, MICH.—A wireless telegraph station is to be 
established at Grand Haven by a company of Milwaukee capitalists, 
and will connect Grand Haven with Milwaukee. 


BELLEVILLE, ILL.—The Millstadt Telephone Company has sold 
to the St. Clair County Farmers’ Mutual Telephone Company its 
switchboard, poles, wires and system in Millstadt. 


OREGON CITY, ORE.—The city council has passed the ordi- 
nance granting the Home Telephone Company an additional fran- 
chise to operate a telephone exchange in this city. 


PONTIAC, ILL.—The Livingston County Telephone Company 
will begin the active construction of its plant in Pontiac within a 
short time, the preliminaries already being well under way. 


READING, PA.—On May 1, the Pennsylvania Telephone Com- 
pany will put its new common battery system into service in this 
city after preparations covering almost a year and expenditures 
which will reach $100,000. 


MONTREAL, CANADA—The Bell Telephone Company of Canada 
will issue $2,500,000 of stock, increasing its capital from $10,000,000 
to $12,500,000. The new stock will be issued at $100 a share, com- 
pared with $125 at the last issue. 


SHARON, PA.—The Bell Telephone Company is preparing to 
spend $200,000 for improvements in Sharon. All wires will be 
placed underground and a common battery system installed. A new 
office building is also projected. | 


NEW YORK, N. Y.—The New York Central Railroad has a large 
force of men working along its line stringing new telephone and 
telegraph wires. The Central controls its own telephone and tele- 
graph system, and is now making many improvements, particularly 
in the Mohawk valley. 


SPOKANE, WASH.—The Pacific Telephone and Telegraph Com- 
pany announces that plans have been completed to install a common 
battery system at Dayton, Wash., to cost $15,000. The present sys- 
tem of ten-party residence and four-party business lines will be 
abolished for four-party residence and two-party business lines. 


GRAFTON, N. D.—The city of Grafton has granted the North 
Dakota Independent Telephone Company both a local and long- 
distance franchise. The company is now building a line from Minto 
to Grafton and will later extend this line to the international bound- 
ary to meet one which is being constructed by the Canadian govern- 
ment. 


-CHEHALIS, WASH.—At a meeting of the Lewis county commis- 
sioners the Home Telephone Company, which is connected with the 
` Northwestern Long-Distance Telephone Company, made applica- 
tion for a twenty-five-year franchise to operate through this county. 
At the Chehalis city council meeting, the same company made an 
application for a franchise for twenty-five years. 


SPOKANE, WASH.—Extensive alterations and improvements 
are being made by the Pacific Telephone and Telegraph Company 
in its Spokane system and when these are completed it is announced 
that between 14,000 and 15,000 instruments will be in operation. 
The entire system is being overhauled and with the installation of 
the new switchboards the capacity will be increased from fifteen to 
twenty-five per cent. The company has unfilled orders for from 800 
to 1,000 telephones, and under the old system it was impossible to 
put them into service. The principal change will be the installa- 
tion of the central energy system. 


EDUCATIONAL NOTE. 

SYRACUSE UNIVERSITY—Syracuse University, Syracuse, 
N. Y., has issued a bulletin which gives general information regard- 
ing the summer school and teachers’ college, which courses will be 
offered during the coming vacation. This bulletin describes the 
university equipment and buildings, and gives lists of the studies 
offered. 


ELECTRICAL REVIEW 


Vol. 50—No. 15 


ELECTRIC LIGHTING. 

DAVENPORT, IOWA—The Independent Light and Power Com- 
pany has been granted a franchise to build a lighting plant in the 
city. 

SHERBURNE, N. Y.—A proposition is to be submitted to the 
voters at the coming election to raise $15,000 for an electric light 
plant. 


STERLING, NEB.—Fred Beuhler has abandoned his project of 
establishing an electric light plant after securing a franchise and 
subscription by the town for eighty street lights. The franchise 
will be transferred to any one who desires it. 


VALPARAISO, IND.—Clarence Geist, president of the Valparaiso 
Lighting Company has purchased a new site at Michigan City for 
a plant there. Before the Michigan City council Mr. Geist said 
$75,000 worth of improvements would be made. 


LOUISVILLE, KY.—At a meeting of the directors of the Louis- 
ville Lighting Company, contracts recently let to a St. Louis con- 
struction company for the placing of the company’s electric light 
and power wires underground in the business section of the city 
were approved, and the work will begin immediately. 


LAWTON, OKLA.—Within the next thirty days the Comanche 
Light and Power Company will begin the erection of a new brick 
building on the present site, to cost $7,500 and be fifty feet by ninety 
feet in size. When completed this building will be large enough to 
admit of increasing the capacity of the plant six times. 


OTTAWA, ILL.—Ernest Freeman, president of the Marseilles 
Light and Water Company, has completed a deal whereby the 
United Electric Company, of which he is president, has bought the 
electric properties at Seneca and at Morris. The company at 
Seneca is the Seneca Electric Company and that at Morris the 
Fields Electric Light Company. Both these plants are now operated 
by steam, but in the future current will be generated at Marseilles 
and transmitted to Seneca and Morris. The distance to Morris is 
seventeen miles. 


CRIPPLE CREEK, COL.—A deed filed in the county clerk’s office 
conveys from the Gold Belt Consolidated Electric Company to the 
Pueblo and Suburban Traction and Lighting Company property of 
the former in the district, including its interests in notes and mort- 
gages; property situated in Victor, Goldfield, Anaconda and South 
Altman, together with machinery and equipment and franchises 
given by those towns, all of which run for twenty-five years. Another 
deed conveys from Andrew W. Mellon the same property for a speci- 
fied consideration of $29,885. A release of the deed of trust covering 
the same property was also recorded. 


HOLLAND, MICH.—The city is confronted with the necessity of 
doubling the capacity of the municipal electric light plant and, ac- 
cording to estimates prepared by Superintendent James De Young, 
of the board of public works, the expense involved would approxi- 
mate $30,000. Including public lighting, the plant this year will 
have an income of $35,000, which is about $15,000 above the operat- 
ing expenses. The receipts for the month of January were $600 
in excess of the same month last year., Mr. De Young figures that 
the income of the plant when doubled will be about $80,000. It is 
probable that the matter will be left to the voters at the coming 
election. 


SPRINGFIELD, MASS.—The Palmer Electric Light Company, 
with its priviieges and franchises, has been absorbed by the New 
York, New Haven & Hartford Railroad, through the New England 
Investment and Securities Company. The board of directors of the 
company resigned and a new board, comprising C. S. Mellen. 
president of the New York, New Haven & Hartford Railroad; L. S. 
Storrs, of the New England Securities Company, and several other 
men interested in the two organizations, took over the company and 
organized as the Central Massachusetts Electric Company. The 
same men were elected to fill the places in the directorate of the 
Springfield & Eastern Street Railway Company, which was leased by 
the New England Securities Company about a year ago. The 
officers of the newly formed Central Massachusetts Electric Com- 
pany are as follows: C. S. Mellen, president; L. S. Storrs, vice-presi- 
dent; L. T. Harmer, comptroller; W. A. Skinner and H. C. Page. 
The Palmer Electric Light Company owns franchises to supply 
electricity to the towns of Palmer, North Wilbraham, Monson, Three 
Rivers, Bondsville, West Brookfield and Warren. The company also 
furnishes the power for the Springfield & Bastern.Railway. 
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INDUSTRIAL ITEMS. 
THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
published a handsome catalogue descriptive of “The Standard” 
direct-current fans manufactured by this company. 


THE DIELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., has ready for distribution bulletin No. 1, descriptive of im- 
pregnating and cable compounds, and a condensed data sheet of 
“Dielectric” products. 


THE PHOENIX ELECTRIC COMPANY, Mansfield, Ohio, has 
opened an Office at 83 West Jackson Boulevard, Chicago, Ill., where 
it will carry motors and dynamos in stock. The office is in charge 
of John Nangie, formerly salesman for the Western Electric Com- 
pany. 

THE YOST MANUFACTURING COMPANY, Toledo, Ohio, has 
ready for distribution some interesting pamphlets of Yost sockets, 
the ‘“Electrogrip,” the doubles “Falcon” wrench, and ‘Fiberlite” 
shades. Any of this literature will be furnished to those interested 
upon request. 


THE BALL ENGINE COMPANY, Erie, Pa., announces the 
opening of a branch office at 39 Cortlandt street, New York city, 
for the sale of its automatic and Corliss engines. This office will 
be under the management of Lancelot Copleston. The company 
has also opened a branch office at 1,213 Chemical Building, St. 
Louis, Mo., under the management of O. L. Collins. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is favoring some of its customers with a handsome postal card 
bearing an illustration of the new City Investing Building, now in 
course of erection at Broadway, Cortlandt and Church streets, New 
York city. The structural steel work above the street level is being 
protected from corrosion with Dixon’s silica graphite paint. 


W. S. BARSTOW & COMPANY, New York city, has enlarged 
its drafting department. Thomas Richardson, who has had a 
wide experience in power-plant design while connected with West- 
inghouse, Church, Kerr & Company, is in charge of this depart- 
ment. Associated with him, and in charge of steel structural de- 
signing, is Harold S. Richmond, who has been connected with the 
Boston Bridge Works, the Riverside Bridge Company, the Boston & 
Maine Railroad and Westinghouse, Church, Kerr & Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has se- 
cured a contract for supplying all of the air-brake equipments re- 
quired for the electric railways operated or controlled by the New 
York, New Haven & Hartford Railroad Company. This is said to 
be one of the most important air-brake contracts ever placed, cover- 
ing the equipment required by electric railways operating in thirty 
cities in New York, Massachusetts, Rhode Island and Connecticut. 
The number of cars in service at the present time aggregates a 
total of about 4,000. Approximately 1,400 of the heavier cars are 
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already equipped with air brakes of various types, over 1,000 being 
of the Christensen type now manufactured by the Allis-Chalmers 
Company. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, an- 
nounces that its business has developed to such an extent that it is 
unable to wait for the completion of its new factory at Conneaut, 
and has been compelled to vacate its general offices, which have 
been in the factory building, in order to give additional factory 
space for manufacturing purposes. The general offices will be 
located at 403-404 Electric Building, Cleveland, after April 1. A 
building contract has been let to the Moore Engineering Company, 
of Cleveland, for a $50,000 structure, and ground has been broken 
at Conneaut, where a modernly equipped lamp factory will be 
erected. An equipment costing at least $50,000 more will be in- 
stalled at this plant. 


THE WARREN ELECTRICAL MANUFACTURING COMPANY, 
Sandusky, Ohio, has purchased the plant and good will of the War- 
ren Electric Manufacturing Company of this city, and in addition 
to manufacturing the well-known “Warren alternator,” will manu- 
facture a full line of revolving field type generators, also alternating- 
current and direct-current motors, transformers, etc. The officers 
of the new company will be Millard H. Nason, president, who is also 
vice-president of the Brilliant Electric Company, Cleveland, Ohio; 
Frank Warren, secretary, who has been secretary of the Warren 
Electric Manufacturing Company for a number of years, and Nor- 
man L. Hayden, general manager, who was president of the Hayden 
& Derby Manufacturing Company, New York city, for a term of 
years, and for the past five years general manager of the N. L. 
Hayden Manufacturing Company, Columbus, Ohio. 


THE FRENCH BATTERY AND CARBON COMPANY, INCOR- 
PORATED, Madison, Wis., has become the sole importer in the 
United States of the battery products of Fabius Henrion, Nancy, 
France. The name of the company has been changed from' the 
French Battery Company. The company announces that it is also 
in direct touch with producers of manganese, graphite, chemicals— 
in fact, everything which enters into the manufacture of dry bat- 
teries. A sufficient stock of imported materials will be kept in the 
warehouse in New York city to protect customers against delays 
in shipments from abroad. Inquiries regarding arc-lamp carbons 
should be addressed to the New York office, 59 and 61 Park Place. 
All business pertaining to the manufacture of dry batteries and 
battery supplies will be handled from the factory at Madison. The 
company states that the “Fleur de Lis” dry batteries which it man- 
ufactures have received a very cordial recognition on the American 
market. The Fabius Henrion establishment is one of the largest 
in Europe. The carbon products of this company have a well- 
established reputation, and are already well known to the American 
market. 


| i Record of Electrical Patents. 


Week of March 19. 


847,305. 
assignor to Western Electric Company, Chicago, Il. 
telephone mounted in a case. 


847,310. THERMO-ELECTRIC ANNUNCIATOR. Severin O. Bestul, 
Iola, Wis. An expansion bar closes a bell circuit. 


847,316. TELEPHONE SYSTEM. Charles L. Carr and Thaddeus 
P. Carr, Yellow Springs, Ohio. Each local station is controlled 
by a step-up magnet. 

847,337. ELECTRICAL RAIL BOND. Alonzo F. Hooton, Green- 
field, Ind. A laminated bond clamped under the rail. 

847,355. SIGNALING APPARATUS FOR TELEPHONES. August 
A. Monson, Minneapolis, Minn. Signals are given by a slotted 
disc. 

847,356. AUTOMATIC TELEPHONE SWITCHBOARD. August A. 


Monson, Minneapolis, Minn. Substations are provided, con- 
trolled from the central exchange. 


847,367. TELEPHONE-SWITCH-OPERATING MECHANISM. Frank 
M. Potter, Jr., Rome, N. Y. A double-ended hook-switch. 


847,372. LIGHTNING ARRESTER. Charles A. Rolfe. Adrian, 
Mich., assignor, by mesne assignments, to Rolfe Electric Com- 
pany, Rochester, N. Y. A non-conductor placed between con- 
ducting terminals, which becomes conductive when heated. 


TELEPHONE SET. George F. Atwood, East Orange, N. J., 
A hand 


847.385. TELEPHONE TRUNKING SYSTEM. Harry G. Webster, 
Chicago, I., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. A supervisory signal is associated with 
the outgoing end of the trunk. 


847,395. LIGHT TRANSMITTING AND LIGHT DIFFUSING OB- 
JECT. Ernest Bohm, London, England. Bulbous irregularities 
cast on a lamp globe. 


847,396. PROCESS FOR PRODUCING LIGHT TRANSMITTING 
OBJECTS. Ernest Bohm, London, England. A method of pro- 
ducing bulbous irregularities on a lamp globe. 


847,449. TRANSMITTER FRONT. Alfred H. Weiss, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A method of constructing a telephone transmitter front. 


847.461. TELEPHONE-CA¥L METER. Charles T. Bradshaw, Phila- 
delphia, Pa. A meter controlled from the exchange, which gives 
audible signals. 

847,479. SYSTEM FOR ELECTRICALLY RELEASING DRAWERS 
IN CASH REGISTERS, ETC. Alfred G. Jackson, Brisbane, 
Queensland, Australia. The locks are released by electro- 
magnets. 

847,540. ELECTRIC METER. Claude W. Atkinson, Beckenham, 
England. An electrolytic meter. 
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847,546. INSULATOR FOR TENSION GUYS. Alexander E. Brown, 
Cleveland, Ohio, assignor to the Brown Hoisting Machinery 
Company, Cleveland, Ohio. A hollow insulating member, 
through which passes axially a supporting pin embedded in non- 
compressible material. 


847,549. COIL, BENDER. James A. Burns, Homestead, Pa., assignor 
to Westinghouse Electric and Manufacturing Company. A de- 
vice for bending wire coils. 


847,895.—LIGHT TRANSMITTING AND LIGAT DIFFU8SING OBJECT. 


847,555. ADJUSTING DEVICE FOR RELAYS. Edward B. Craft, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. The retractile spring is attached to a pliable tongue. 


847,566. ADJUSTABLE SUPPORT FOR VAPOR-LAMPS. Stan- 
wood E. Flichtner, Englewood, N. J., assignor to Cooper Hewitt 
Electric Company. A photographic printing frame. 


847,567. BLUE PRINTING AND SIMILAR APPARATUS. Stan- 
wood E. Flichtner, Englewood, N. J., assignor to Cooper 
Hewitt Electric Company. A blue-printing machine using mer- 
cury vapor lamps. 


847,580. ADJUSTABLE DROP-LIGHT. Henrik T. Jacobsen, 
Chicago, Ill. A spool through which the untwisted lamp cord is 
threaded. 

847,624. ELECTRICAL MEASURING INSTRUMENT. Thomas W. 
Varley, New York, N. Y. A permanent-magnet meter. 

847,656. TELEPHONE RELAY. Dilpert S. Dickert, Salt Lake City, 
Utah. Two magnetically operated transmitting devices are 
used, respectively shunted across the two lines. 

847,663. SPEED-CONTROLLING DEVICE FOR’ ELECTRIC 
MOTORS. Thaddeus W. Hermans, Chicago, Il. Two sets of re- 
sistances are connected in parallel. 


847 ,624.— ELECTRICAL MEASURING INSTRUMENT. 


847,691. TELEPHONE ATTACHMENT. Alcorn Rector, New York, 
N. Y., assignor to himself, Daniel O. Sprague and Arthur P. 
Smith, New York, N. Y. A second ear piece is attached to the 
receiver by a sound tube. 


847,701. TROLLEY AND CROSSOVER. Fredrich Schmunk and 
Paul B. Schmunk, Beaver Falls, Pa. An overhead trolley 
crossing. 

847,741. ELECTRIC HAMMER. Winfield A. Denny, Anderson, Ind., 
assignor of one-third to Benjamin D. Emanuel and one-third 
to Clement W. Hooven, Anderson, Ind. The hammer is recipro- 
cated by two solenoids. 


847,743. CURRENT CONTROLLER. Richard Duckworth, Preston, 
England. A railway system, one rail of which is sectioned 
and charged by a switch operated by the car wheel. 


847,746. ELECTRICAL WELDING APPARATUS. Thomas A. 
Edison, Orange, N. J. Employs an arc from a rotated carbon 
electrode. . 


847,750. SLIDING JACK-SWITCH. George F. Espy, Union Fur- 
nace, Pa. A number of spring jacks mounted on a slide. 


847,777. TELEPHONIC REPEATING CIRCUIT AND APPA- 
RATUS. Fernand Emile de Faucheux d’Humy, Englewood, 
N. J. A divided telephone line using differential repeating 
devices. 
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847,842. TELEPHONE RECEIVER. Louis Steinberger, New York, 
N. Y. A method of construction. 


847,851. REVOLVING MERCURY-DIP CURRENT INTERRUPTER. 
Francis M. C. Usher, Fulton, Ky., and Consuelo A. Seoane, 
Merrifield, Va. The mercury surface and the steel contact 


needles are revolved about eccentric centres. 


847,877. ELECTRIC CURRENT INTERRUPTING AND VARYING 
APPARATUS. Emile Bachelet, New York, N. Y. A device for 
changing the rate of interruption. 
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847,656.—TELEPHONE RELAY. 


847,905. ELECTRIC SIGNAL SYSTEM. Eugenio Chouteau, Jr., 
St. Louis, Mo. Each locomotive is equipped with two alarms, 
one sensitive, the other insensitive, actuated by a wire parallel 
to the track. 


847,925. SWITCH. Alfred L. Eustice, Chicago, Ill. A time switch. 


847,935. ELECTRICAL GROUNDING DEVICE. John F. Golding, 


Washington, D. C., assignor to Monolith Steel Company, In- 
corporated. The conductor is laid in grooves in a driving bar. 


847,939. COMBINED PULL AND KEY SOCKET. John H. Hanson, 
Chicago, Ill. A key socket with pull cord attachment. 


847,974. ALTERNATING-CURRENT PLANT COMBINED WITH 
STORAGE BATTERY. Ludwig Schroder and Adolph Müller, 
Berlin, Germany. A storage battery charged by a motor- 
generator. 


847,851.—REVOLVING MeRcurY-Dip CURRENT INTERRUPTRR. 


847,981. THERMOSTAT. Peabody A. Brown, Denver, Col. A com- 
pound expansion bar. 


847,984. TELEPHONE TRUNKING SYSTEM. Francis W. Dunbar, 
Chicago, Ill, assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. A trunk relay is used at the incoming 
end. 


847, 989. TROLLEY-WIRE CROSSING. James N. Hayes, St. rue 
Mo. A crossing for overhead wires. 
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THE EFFECT OF FROSTING INCANDESCENT LAMPS. 

The practice of frosting the bulbs of incandescent lamps, 
in order to produce diffusion and to hide the brilliant filament, 
is old, and although the effect is good, there has always been 
some prejudice against it because it is believed to reduce the 
life of the lamp. Frosting the bulb cuts down the light given 
by a lamp, because it increases the absorption, but other than 
this there would, at first thought, seem to be no reason why 
it should affect the lamp deleteriously, but it has generally 
heen accepted that some further effect does take place. On 
another page of this issue Dr. E. P. Hyde gives the preliminary 
results of an investigation into this subject. This investigation 
was not easy to carry on, because there are certain factors not 
perfectly under control. It is not practicable to test the same 
lamp both with a frosted and unfrosted bulb; therefore a com- 
parison must be made between different lamps, upon the as- 
sumption that under similar conditions they would behave in 
the same way. Moreover, the frosting of the bulbs is likely to 
be different for different lamps, so that the only way to obtain 
The 


preliminary work, however, enabled Dr. Hyde to offer an ex- 


accurate results is to carry out a large number of tests. 


planation of the effect. 

It is first pointed out that some confusion has arisen in 
this matter. Frosting does not shorten the life of the lamp— 
that is to say, a frosted lamp will burn as long as an unfrosted 
one; but it causes the candle-power of the lamp to decrease 
more rapidly than that of unfrosted lamps. It is well known 
that the bulbs of frosted lamps are generally hotter than clear 
bulbs. This, of course, is due to the increased absorption, but 
it seems unlikely that it should have any effect upon the life 
of the filament. 

The explanation is a simple one, and seems to fit the case. 
With a frosted bulb a greater amount of the light falling upon 
the glass is reflected back into the bulb, and must encounter 
the glass a second time, or even oftener, before it finally 
reflected a 


number of times before they succeed in passing through 


passes through. No doubt certain rays are 


the glass. At each reflection the ray of light must pass 
twice through the deposit of carbon which takes place on 
the inner surface of the bulb, in addition to passing a similar 
number of times through the glass itself. At each one of these 
passages there will be a certain loss of light, and if there be 
much reflection there should be a corresponding increase in 
absorption. The tests which have been made are in agreement 
with this explanation, and it is no doubt the true one, yet 


further results will be awaited with interest. It» suggests that 
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lamps which are given to causing the blackening of the bulb 
should not be frosted. It is interesting to note that this rapid 
decrease in candle-power of frosted lamps should not occur with 
those newer types of filaments which are said not to blacken the 
bulbs. 


surface of the bulb this same action will, of course, take place. 


However, if any opaque deposit be formed on the inner 


Frosted globes or shades should cause the same effect, though 
to a much less degree. But dust on the inner surface of a 
frosted globe should be particularly objectionable, as here it 


resembles the deposit on the inner surface of the bulb. 


DIRECT-CURRENT SERIES TRANSMISSION. 
The direct-current series system of transmitting electrical 


energy continues to receive a good deal of attention, in spite 
of the fact that it is making but little headway in application. 
It at present is limited in use to a few plants in the southern 
part of Europe, one of which is of recent installation. It was 
considered for the proposed Victoria Falls water power develop- 
ment, but there are other serious problems entering into the 
latter undertaking, so that it seems unlikely either that it or 
any other system will be put into operation there for some time. 

An interesting discussion of this system was given recently 
before the Institution of Electrical Engineers, of Great Britain, 
by Mr. J. S. Highfield, in which, while the author did not 
describe any new developments, still some interesting features 
of the system were brought out. One point upon which much of 
the advantage claimed for this system rests is that by using 
direct current the strain upon the insulators for a given effective 
voltage is decreased, and therefore a correspondingly higher 
pressure may be employed. Usually the ratio of the strains has 
been taken as that between the direct-current pressure, which is, 
of course, constant, and the maximum pressure due to the 
alternating current. Mr. Highficld, however, would give the 
direct-current system a much greater advantage in this respect. 
He quotes recent experiments made by Thury by means of five 
high-potential, direct-current generators, three of these being 
of 22,000 volts and the other two of 25,000. These machiney 
were built with fixed commutators and armatures, and revolving 
brushes and fields, and although the voltage between adjacent 
segments of the commutator was at times 500, it is said the 
machines operated successfully. These machines were used to 
test the effect of high potentials on insulators and insulating ma- 
terials. The comparatively small number of commutator seg- 
ments produced a wavy potential characteristic which was some- 
what unfavorable to the direct current; and, further, the alter- 
nating-current generator used had a rather flat wave-form, still 
further increasing the advantage of the alternating system. In 
spite of this it was found that the strain on the insulators due 
to the alternating current was considerably greater than that 
given by the ratio of the effective to the maximum potentials 
of the alternating system. Indeed, it was found that there was 
no brush discharge with a direct-current high-potential, and that 
ordinary telegraph insulators, if well vitrified, would not break 


down under 60,000 volts. ‘Tests of fibre sheets, five millimetres 
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thick, showed that an effective alternating pressure of 9,000 
to 11,000 volts would puncture it, while successive applications 
of two minutes each of direct-current pressure, increasing in 
steps, did not produce a puncture up to 20,000 volts. At 25,000 
volts the fibre was punctured after an application of four 
minutes. Slabs of marble twenty millimetres thick were easily 
punctured with alternating pressures of 20,000 volts, but were 
not punctured by the direct-current pressure until 45,000 volts 
were reached and an exposure of two minutes allowed. From 
these experiments Mr. Highfield feels justified in giving the 
direct-current system an increased advantage; in fact, he thinks 
is would be allowable to use direct-current pressures two and 
one-half times greater than the mean effective alternating press- 
ure. Such an increase in pressure, if found practicable, would 
mean a greatly increased distance of transmission, although, of 
course, other considerations must enter in. 

In addition to this very decided advantage the following 
are given to the direct-current system: the switchboard gear and 
regulating apparatus are considerably simplified, an advantage 
which has frequently been pointed out; in fact, the simplicity 
of these accessories is one of the striking features of the direct- 
current system; further, it is easy to work a number of stations 
in series on the series system. In this way the more efficient 
stations may be kept in service, the less efficient being run only 
when necessary. ‘There is not such a great advantage here, as 
alternating-current systems may be operated in parallel; but 
there would be some gain so far as regulation of the system were 
concerned. It is, of course, easier to maintain a constant current 
throughout a long series line than to maintain a constant 
potential at all points of a widely distributed parallel system. 

Another advantage, less important in some cases, though per- 
haps of value in others, is that on the series system an increase 
in load is provided for by an increase in pressure. There is no 
need to add copper to the distributing system, unless it be to 
On the other hand, the entire 
conductor must be carried to every point that is supplied, so that 


reach a new consuming point, 


it is not practicable to take on any small consumers, The series 
system is limited to a transmission from one or more power 
stations to substations which supply local needs. In this respect 
it stands about on a par with the alternating system. One point, 
however, is the reduction in the number of insulators required, 
and the simplicity of the pole line construction. Of course, in 
any such system, separate pole lines would be used for the out- 
going and returning conductors. 

The discussion which took place on this paper was inter- 
esting, because of the position taken by some of the most dis- 
Lord Kelvin, for ex- 
ample, said that he had always been in favor of a direct-cur- 


tinguished British electrical engineers. 
rent series system. Although the polyphase system is very 
beautiful, it did not seem to him as suitable for long-distance 
He took the stand that work so far showed 
that it is easier to operate an 80,000-volt direct-current line 


transmission. 


than a 40,000-volt alternating-current line, and that this proved 
the case for the direct-current system. Professor Gisbert Kapp 
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also took about the same stand, although until recently he was 
an advocate of the polyphase system. Personal inspection of 
one of the Thury systems had, however, convinced him of its 
superiority. It is true that such systems involve the use of 
commutators, but recent dynamo design has provided means 
for overcoming commutation difficulties. One new difficulty, 
however, is the need of insulating high-potential, direct-current 
machines from the prime movers. This could be overcome by 
means of flexible couplings, the metallic parts of which were 
widely separated. One important advantage which the direct 
current'had was the reduction in line losses due to the insulators. 
Tests which had been made under rainy conditions showed that 
at 50,000 volts alternating current there was a loss of five and 
On a 70,000-volt circuit 
the loss was about double, and must amount to a very con- 
siderable item. This loss does not occur in the direct-current 
system, because the insulators are subjected to a steady, not a 


one-quarter watts at each insulator. 


varying, strain, and since the loss does not take place, they are 
not heated, and this was one of the reasons why the higher 
voltage was attainable. | 

It can not be denied that the direct-current system has 
some decided advantages, the most important of which is the 
possibility of using much higher voltages. It can therefore 
be used for much greater distances of transmission than can 
the polyphase system under the present conditions. Another 
fact which should be borne in mind is that the direct-current 
series system, as it stands to-day, is practically the result of the 
work of one man. Thury must certainly be given much credit 
for the pioneer work which he has conducted so successfully. 
There are, however, important advantages in favor of the alter- 
nating system, one of which is its flexibility and the ease of sub- 
division. The latter feature is one of very great weight and 
will probably decide the question, except for exceptional situa- 
tions, such, perhaps, as that in South Africa, where there is 
practically but one consuming point several hundred miles from 
the source of supply. Nevertheless, it is a fact that a number 
of distinguished electrical engineers have declared in favor 
of the direct-current system, so that it is not wise to turn it 
down lightly, and its possibilities should be carefully studied. 


—— — 


COPPER. 

Copper is a metal distinctively connected with the electrical 
industries. While it is true a great deal of copper is used in 
other industries, next to iron it is the most important material 
which is employed for the construction of electrical apparatus. 
The production of copper and its price are, therefore, matters 
of considerable interest to the electrical world. A recent re- 
port of the department of mineral resources of the United States 
Geological Survey gives, in addition to information relating to 
all these materials, statistics for the production of copper up to 
and including the year 1905. In that year the total value of our 
mineral resources, which include iron and coal, and everything 
else of that character, was about $1,624,000,000. The value of 
the copper alone was about $140,000,000. In other words, the 
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value of the copper produced was over eight and one-half per 
cent of that of all the minerals. More explicitly, the produc- 
tion was about 403,000 tons. It is estimated that in 1906 
this amounted to about 433,000 tons. 

The total production of the entire world during 1905 was 
701,000 tons. The United States chief producing districts are 
Montana, Lake Superior and Arizona, in the order named. All 
of these districts showed a considerable increase, though the 
percentage increase of Arizona was the greatest; in fact, Arizona 
and a few other states are rapidly becoming important copper 
producing districts. This will, no doubt, have some effect in 
keeping down the price of this material, although this has been 
increasing during the last few years, due to the great demand. 
The United States is still the great copper producing district 
of the world. Europe produced during 1905 about 88,000 long 
tons; South America, less than 40,000; Africa about 46,000; 
Canada, 25,000, and Mexico about 70,000. 


a gee at, ee 


PIPE TUNNELS. 

Now as the weather modifies and the accumulated snow and 
mud disappear from city streets, the defects in the pavements, 
hidden by these coverings, are seen, and they call attention to 
a municipal probiem which needs immediate attention. 

Of course, the pavement may be laid imperfectly, and hence 
develop faults; but it is more likely that these faults are the 
result of patching made necessary by holes cut in it. Wegter, 
gas and steam pipes, however carefully laid, can not last for- 
ever. Faults will develop, changes must be made, and when 
such an occasion arises a hole must be dug to reach the pipe in 
question. Unfortunately, such occasions are all too frequent. 
They are not only an annoyance by interfering with the traffic, 
but are frequently objectionable in other ways. But, worst of 
all, no matter how carefully the hole be filled and the pavement 
patched, a perfect mend seems impossible. 
fault develops there. : 


Sooner or later a 


The clectricity supply companies used themselves to be fre- 
quent offenders in this way, but now, where they are forced 
underground, the accepted practice is conduit lines laid down 
once for all. After they are laid there is no further disturbance 
of the pavement, because the cables may be withdrawn, replaced 
and repaired at will without cutting the street covering. Is it 
not about time, therefore, that some system be devised for accom- 
plishing the same result with respect to gas and water pipes? 
The difficulties, or rather the expense, will be greater, because 
these conductors are necessarily much larger; in fact, a pipe 
tunnel seems to be the only solution. Cities to-day are, how- 
ever, well supplied with drainage sewers, which are, in a sense, 
tunnels, and it seems that the time is approaching when tunnels 
for introducing supplies of gas and water into a city will be 
considered just as necessary as those for disposing of wastes. 
As the automobile drives out the horse from city streets the 
problem will become more important, as the latter vehicles are 
not so destructive of the pavements as are animals. More at- 
tention wili then be given not only to keeping the street sur- 
face in perfect condition, but also to keeping it clean. 
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CONTINUOUS-CURRENT ARMATURE 
WINDING DIAGRAMS—II. 


BY H. M. HOBART. 


TWO-CIRCUIT WINDINGS. 


The reader will have noticed that in 
multiple-circuit windings, successive con- 
ductors (following the winding connec- 


‘ 
Multiple Crreutt g 
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N 
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Fie. 15.—ELEMENTS OF MULTIPLE-CIRCUIT AND 
Two-Crrcuit WINDINGS. 
tions) lie under poles of opposite polar- 
ity. Thus in the first winding considered 
(Figs. 1-11’), the connection was from 
conductor No. 1 over the back end to No. 
50, then over the front end to No. 3. 
If conductor No. 1 lies under a North 
pole, conductor No. 50 will le under a 
South pole, conductor No. 3 under a 
North pole, etc. The important require- 
ment is that each successive conductor 
shall lie under a pole of opposite polarity. 
This, it is evident, could be accomplished 
by the arrangement shown in the lower 
half of Fig. 15 just as well as by the 
arrangement shown above it. The former 
plan is employed in the so-called two- 
circuit windings, the latter in the multi- 
ple-cireuit windings. Fundamentally, 
therefore, the windings may be identified 
by these characteristics (at any rate, in 
the case of windings with one turn per 
segment); it will be fairly readily seen, 
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Fic. 16.— LINE REPRESENTATIONS OF MULTIPLE- 
CIRCUIT AND Two-CrrcuiT WINDINGS. 
from an inspection of an armature, that 
the connections at the front and back 
ends of a multiple-circuit winding are in 
the same direction when any particular 
conductor is considered, as seen in the 
left-hand diagram of Fig. 16, and in op- 
posite directions in the case of two-cir- 
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cuit windings, as seen in the right-hand 
diagram of Fig. 16. The conductors de- 
signated respectively 3 and “equivalent of 
3” in Fig. 15 are evidently at all times 
situated in fields of polarity opposite to 
the fields in which conductor No. 50 may 
be situated. 

In Figs. 17 and 18 are shown, side by 
side, reproductions of photographs of 
windings of these two types, and in which 
these characteristics are seen at a glance. 

In Fig. 19 is given the diagram of a 


two-circuit winding developed by the 


actual method applied in Fig. 14' to a 
multiple-cireuit winding. 


Fig. 17.—COMPLETED LAP-WoOUND (MULTIPLE- 
CIRCUIT) ARMATURE. 


It would be out of place in the present 
article to enter upon the theory of these 
two types of winding, as this is a subject 
which can only concern those individuals 
whose duty it is to carry out the electro- 


Fie. 18.—CoMPLETED Wave-Wotnp (Two- 
CIRCUIT) ARMATURE. 
magnetic pre-calculations. Suffice it to 


point out here that for a given number of 
face conductors and poles, a given mag- 
netic flux from each pole, and a given 
speed, a multiple-circuit armature will 
have a lower voltage at the commutator 
than will a two-circuit armature. If it 
is a four-pole machine, the multiple-cir- 
cuit armature will have 2/4, t. e., 1/2 the 
voltage; if a six-pole machine, 2/6, +. e., 
1/3 the voltage, etc. But it will make up 
in current capacity that which it loses in 
pressure. Thus, suppose that two six-pole 
armatures have the same number and size 
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of conductors, and that the magnetic flux 
and the speed are the same in both cases. 
Suppose the multiple-circuit armature, for 
a given heating, gives 600 amperes at 200 
volts; then the two-circuit armature will 
give 200 amperes at 600 volts. 

In everything that has been said, a 
two-circuit simpler winding has been as- 


Two-CiRCcUIr, SIx-POLE ARMATURE. NIXTY- 

Two CONDUCTORS. Yr=9. Y»=11. 
sumed. There is, however, another large 
class of two-circuit windings, which may 
be designated two-circuit multiplex wind- 
ings. Thus we may have two-circuit du- 
plex, two-circuit triplex windings, ete., but 
these are not often employed and unless 
expressly stated to the contrary, it may be 
understood that a two-circuit single wind- 
ing is meant. 

Multiple-circuit windings are some- 
times called “lap” windings and two-cir- 
cuit windings are sometimes called “wave” 
windings. These two names have been 
suggested by the characteristics illustrated 
in Fig. 15. “Wave” windings (t. e.. “two- 


Fia. 20.—CONVENTIONAL DIAGRAM OF S1Ix-Po_Le, 
SixtTy-Two CONDUCTOR, Two-CircuiIt WIND- 
ING, 


circuit” windings), are often employed in 
machines of small capacity, and are also 
useful for intermediate capacities where 
the speed is low. They are characterized 
by having two circuits through the arma- 
ture from positive to negative brushes, no 
matter how many poles there are. Each 
of the two circuits carries one-half of the 
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total current. The “lap” (¢. e., “multiple- 
circuit”) winding is more suitable for 
large machines, and is also required in 
machines of intermediate capacity where 
the speed is high. It is characterized by 
having as many circuits through the 
armature from positive to negative 
brushes as the machine has poles, the 
current, of course, dividing equally 
among all these parallel circuits. Thus 
in a 1,600-ampere sixteen-pole machine 
with a multiple-circuit winding, each cir- 
1,600 
16- 

Thus, instead of comparing, as in a 
preceding paragraph, two armatures with 


cuit would carry = 100 amperes. 


Two-Circuir WINDING FOR S1x-PoLE 
C=58. Y,=9. Y»=1l1. 


Fie. 21.— 
MACHINE. N=6. 


Fia. 23.—Two-Circurr WINDING FOR Srx-POLE 
MacuingE. N=4. C=58. Y,=15. Y,=15. 


the same number of conductors connected 
respectively as two-circuit and as mul- 
tiple-circuit windings, we may also in- 
structively compare two armatures for the 
same current and voltage, but wound re- 
spectively with these two types of wind- 
ing. If the machine has four poles, then 
such a comparative study will show that 
the two-circuit winding has half as many 
conductors and that each conductor is of 
twice the section, since it must carry half 
the total current, whereas each conductor 
of the multiple-circuit winding will only 
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have to carry one-fourth of the total cur- 
rent. 

If the comparison is for a six-pole 
armature, the two-circuit winding will 
have but one-third as many conductors 
and each conductor will have three times 
the section. It is thought that these 
brief statements may be useful as illus- 
trating the general fact that two-circuit 
windings tend: toward requiring fewer 
and larger conductors as compared with 
multiple-circuit windings. This is often 
an attractive property from the point of 
view of the mechanical construction, and 
advantage may well be taken of it in 
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Fia. 22.—Two-Circuit WINDING FOR S1x-PoLEe 
MacHINE. N=6. C=58. Y;=7. Y¥5=13. 


Fie. 24.—Two-Crrcutt WINDING FOR Six- PoLE 
MacHinE. N=4. C=58. Y,=13. Y,=17. 


small and moderate-sized designs, but in 
large, multipolar generators, the best re- 
sults will generally be obtained by means 
of multiple-circuit windings. 

In selecting the precise number of con- 
ductors for two-circuit windings, and in 
interconnecting them, one must conform 
to the requirements of the formula 

C=nyt 2 
in which 
C = number of face conductors. 
n == number of poles. 
y = winding pitch. 
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If y (the mean pitch) is an odd num- 
ber, it may be taken at the same value at 
both back and front ends, t. e., y (mean) 
may equal both ys and yp. Herein is 
another, although minor, point of dif- 
ference from multiple-circuit windings. 
If, in multiple-circuit windings, y is an 
even number, y, and yr must be respect- 
ively 1 greater and 1 less (or vice versa) 
than the mean value of y; or the back and 
front pitches may be 3 greater and 3 less, 
or 5 greater and 5 less, ete. These pitches 
will, however, generally be taken 1 
greater and 1 less. It will be shown at a 
later stage, under what conditions it be- 
comes of advantage to take y» and yp 3, 
5, etc., greater and less than the mean 


‘pitch. In Fig. 19 the mean pitch is 10 


(y = 10); the back pitch, y is equal 


to 9 and the front pitch, yp to 11. The 


winding of Fig. 19 is again shown in Fig. 
20 arranged according to the more usual 
and convenient conventions. An element 
of the winding is heavily lined in, in order 
to again impress upon the reader this dis- 
tinguishing characteristic of a two-circuit 
winding. It will be noticed in Fig. 20 
that only two sets of brushes are indi- 
cated although the machine has six poles. 
For two-circuit windings, two brushes 
suffice, independently of the number of 


‘poles, but as many sets of brushes as 


there are poles are generally preferable. 
For multiple-circuit windings there must 
be as many sets of brushes as there are 
poles, the only alternative consisting 
in cross-connecting the commutator, a 
very undesirable practice, now generally 
abandoned. 

Let us construct a six-pole, two-cir- 
cuit winding diagram with 58 conductors. 
We have n = 6, C = 58. 

C=nyt 2, 
58 = 6y + 2, 
6 y = 60 or 56. 

As 56 is not divisible by 6, we find that 

the only value for the mean pitch is 
60 
y = g = 10. 

Let y = 11 and y; = 
gram is given in Fig. 21. 

Suppose with the same value for the 
mean pitch, i. e., y = 10, we had taken 
Yə = y + 3 (instead of y +1) = 10+ 
3 = 13 and y; = y — 3 (instead of y — 
1) = 10 — 3 = 7, then the diagram be- 
comes that shown in Fig. 22. 

We may also take this same number 
of face conductors, i. e., 58 and construct 
four - pole windings/ For, these cases, 


9. The dia- 
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n == + and our formula becomes 


58 = 4y + 2 
= mors = 15 or 14 
Let us take the solution which gives 
y = 15. | 
Then we may take 
yo = 15 and y; = 15 (Fig. 23) 
or 
yo = 17 and y; = 13 (Fig. 24), 


as both of these comply with our formula 
which merely requires that y (mean) 
shall be equal to 15. 

The use of such a small number of 
conductors, while it aids in the study 
of windings, is in some respects very 
misleading. Thus with the far larger 
numbers of conductors generally occur- 
ring in actual practice, these differences in 
the choice of pitch have a far smaller 
percentage effect on the winding, and 
hence may be employed when useful pur- 
poses are thereby served, which is occa- 


sionally the case. 
(To be concluded.) 


—___<@—=—____ 
Meeting of the Association of 
Electric Lighting Engineers 
of New England. 

At the fifth annual meeting of the As- 
sociation of Electrice Lighting Engineers 
of New England, held on March 20, at 
Boston, Mass., the following-named_ of- 
ficers were chosen: president, W. S. Mul- 
ligan, Springfield; vice-president, A. H. 
Kimball, Fitchburg; secretary and treas- 
urer, P. C. Brown, Boston; executive 
committee, J. C. Norcross, Hudson; S. F. 
Smith, Salem: W. P. Hazeltine, Lynn; 
A. E. Bliss, Malden; G. E. Crosby, Bos- 
ton, and C. H. Miles, of Lexington. 

The papers read were of unusual inter- 
est and of special value to men engaged in 
furnishing illumination or power, either 
by electricity or gas. “Automobiles in 
Central Station Practice,” by D. F. Bur- 
ritt, of Springfield, was chiefly a plea for 
the installation of motor cars in sub- 
stitution for horse vehicles. The writer 
claimed that efficiency and economy would 
thus be secured. “High-Efficiency Units,” 
by S. E. Doane, dealt in part with the 
possibilities of increased candle-power and 
davlight quality of illuminants. “Em- 
plovers’ Liability; Its Benefits and Cost,” 
was the subject of Mr. Linscott’s paper. 
Professor H. E. Clifford spoke on “The 
Moore Tube System of Lighting.” Then 
came several papers contributed by the 
presidents of lighting companies on the 
desirability of establishing a department 
for soliciting new business, and the com- 
ments in still another paper of managers 
and solicitors for lighting companies on 
the same subject. 
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AN EXPLANATION OF THE SHORT 
LIFE OF FROSTED LAMPS.’ 


BY EDWARD P. HYDE. 


It has long been recognized that the 
useful life of a frosted incandescent lamp, 
taken to eighty per cent of its initial can- 
dle-power, is only a little more than one- 
half the life of a corresponding plain bulb 
lamp. The only explanation which has 
been advanced, so far as the writer knows, 
is that the temperature of the frosted 
lamp is higher, due to the increased ab- 
sorption by the bulb, and that therefore 
the lamp reaches any given point in its 
life, e. g., the eighty per cent point, in a 
shorter time than that required for the 
corresponding plain bulb lamp. 

Without entering, at present, into a dis- 
cussion of the possible temperature effects, 
it is sufficient to notice that if the short- 
ened useful life can be attributed to this 
cause, it is very probable that, due to the 
same cause, the total life of a frosted lamp 
up to the time when the filament burns 
out, would also be very much less than 
that for the plain lamp. On the contrary, 
the writer has recently been informed by 
S. E. Doane, chief engineer of the Na- 
tional Electric Lamp Association, that 
numerous tests made at the engineering 
laboratories of the association indicate 
that if the life is taken to the time when 
the filament burns out, the average life 
of frosted lamps is the same as that for 
plain lamps. 

It would therefore seem that some other 
explanation than that of the effect of tem- 
perature must be sought. A possible ex- 
planation of the phenomenon recently oc- 
curred to the writer, and was subjected 
to a test which showed conclusively that 
at least a large part of the effect, if not 
the entire effect, could be accounted for 
by the proposed explanation. A complete 
discussion of the investigation with the 
detailed numerical results obtained is to 
be published shortly in an extended paper 
on spherical reduction factors and on the 
effect produced by plain and frosted bulbs 
of various shapes on the distribution of 


light around filaments of different forms. 


It was thought desirable, however, on ac- 
count of the general interest in the ques- 
tion of the short useful life of frosted 
lamps, to publish this preliminary note 
outlining the explanation of the effect. 
If we consider the case of a new plain 
bulb lamp, a certain small percentage of 


the total flux of light emitted by the in- ` 


candescent filament is absorbed by the 


1Communication from Bureau of Standards, Wash- 
ington, D. C. 
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glass envelope surrounding the filament. 
When the lamp is frosted a relatively 
large part of the light which in the plain 
bulb would pass through the outer sur- 
face of the bulb is diffusely reflected back 
through the glass. In this way a rela- 
tively large part of the total flux of light 
passes through the glass more than once, 
and so the frosted bulbs show an absorp- 
tion about five per cent greater than that 
for the plain bulbs. 

Now, the actual absorption coefficient 
of glass is quite small, so that it is readily 
seen that if in any way the absorption 
coefficient is increased appreciably, the ap- 
parent absorption due to frosting would 
be increased greatly. This is what hap- 
pens when with increasing life the 
strongly absorbing carbon film is depos- 
ited on the inside of the bulb. The effect 
is the same as if the absorption coefficient 
of the glass had been increased greatly. 
In the case of an old plain lamp all the 
light passes through the carbon fihn 
once, the small percentage passes through 
twice, a still smaller percentage three 
times, and so on. When the lamp 
is frosted the percentage that passes 
through more than once is very much 
larger, and so the carbon film has 
an opportunity to absorb a much larger 
percentage of the total flux. According 
to this theory, although at any time the 
filament in the frosted bulb may be emit- 
ting the same total flux of light as that 
emitted by the filament in the plain bulb, 
the absorption of light in the carbon film 
is much greater in the one case than in the 
other, and so the apparent intensity of 
the frosted lamp at any time during life 
is less than that of the plain lamp, the 
difference in intensity increasing with the 
number of hours the lamps have burned. 

In order to test the hypothesis in a 
rough way a frosted spherical diffusing 
globe was mounted on the photometer 
bench. At first a new four-candle-power 
lamp whose intensity was known was 
placed inside the globe, and the apparent 
absorption of the globe was measured. 
Then an old four-candle-power lamp on 
the inside of whose bulb a very percepti- 
ble deposit of carbon had formed was sub- 
stituted for the new lamp. Measurements 
on this lamp showed a much larger ap- 
parent absorption of the frosted globe. 
Then the new lamp was coated with a 
layer of lacquer, which absorbed some of 
the light, and a third determination of 
the absorption of the globe was made. 
As before, the apparent absorption was 
greater than with the bare lamp. 

Although in this wav the presence of 
the effect, was plainly noticeable, mo quan- 
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titative results could be obtained, because 
the conditions were quite different from 
those existing when the bulb of the lamp 
is frosted. On account of the small size 
of the neck of the diffusing globe com- 
pared with the diameter of the globe, the 
largest lamp that could be used filled only 
a relatively small part of the inside of 
the globe, and so of the light diffusely 
reflected back by the frosted globe only 
a part passed through the lamp bulb. 
Therefore the magnitude of the effect 
measured in this way was necessarily smal] 
compared with that which would occur 
with ordinary frosted lamps. 

In order to make a quantitative deter- 
mination of the effect, ten comparatively 
new lamps and twelve old lamps that had 
dropped to eighty per cent in candle- 
power were carefully measured for mean 
horizontal and mean spherical candle- 
power. They were then sent to a lamp 
factory and frosted by the acid process, 
care being exercised to see that the frost- 
Ing was as nearly uniform for the differ- 
ent lamps as it was possible to obtain. 
The lamps were then returned to the Bu- 
reau of Standards and measured. The 
new lamps were found to have decreased 
in mean horizontal intensity by about four 
per cent on the average, the individual 
lamps agreeing among themselves to with- 
in less than two per cent. On the other 
hand, the older lamps were found to have 
decreased in mean horizontal intensity by 
eighteen per cent, or fourteen per cent 
more than the new lamps. In other words, 
the apparent absorption of the frosting 
was approximately four and one-half 
times as great for the old lamps at the 
end of their useful life as for the new 
lamps. This means that if we were to 
assume no difference in the physical or 
mechanical properties of plain and frosted 
lamps, a lot of plain lamps which would 
decrease twenty per cent in candle-power 
in a definite number of hours, would in 
the same number of hours decrease ap- 
proximately thirty-two per cent if they 
were first frosted. The useful life of the 
frosted lamps to eighty per cent of initial 
candle-power would be about sixty or 
seventy per cent of the useful life of the 
plain lamps, a value in approximate 
agreement with that commonly accepted. 
This shows that whatever effects may he 
produced in the lamps by frosting them, 
the mere absorption by the deposited car- 
hon film, as explained above, is sufficient 
to account for a decrease in useful life 
of about thirty or forty per cent. | 

A single set of measurements of mean 
spherical intensity indicated that the new 
lamps had increased about the same in 
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mean spherical candle-power as in mean 
horizontal, whereas the old lamps had de- 
creased several per cent more in mean 
spherical intensity. This is probably due 
to the uneven distribution of the carbon 
on the inside of the bulb. 

The following experiment has been 
planned to determine whether there are 
any other elements entering than that of 
the increased absorption of the carbon fihn 
due to internal reflections. A large num- 
ber of carefully selected lamps will be ac- 
curately measured, of which twenty lamps 
will be burned to the “peak” point in the 
curve, twenty more to a point correspond- 
ing to about sixty per cent of the norinal 
useful life of the lamps and forty more 
to the end of their useful life, measured 


to the eighty per cent point. Twenty 
lamps will not be burned at all. All of 


the lamps, except twenty of those at the 
end of their useful life, will now be frost- 
ed at the same time and by the same 
process, and then all will be burned until 
the filaments break. In this way differ- 
ent points in the life curve can be reache.l 
by different paths. Thus, for examp!e, it 
will be interesting to note whether the 
twenty lamps frosted at the end of their 
useful life will have the same average value 
as the twenty lamps frosted initially and 
then burned for a number of hours cor- 
responding to the average useful life of 
the plain lamps. In this way it is hoped 
to determine whether any other elements 
enter to partly account for the relatively 
short useful life of frosted lamps. 
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The Dolter Surface-Contact 
System. 


A surface-contact system of the Lorain 
type has been in operation at Wolver- 
hampton, England, for five vears. More 
recently another system was installed at 
Lincoln, and it is reported to be operat- 
mg successfully. The latest development 
in this field has been the installation of 
three systems at Torquay, Mexborough 
and Hastings. The type of system adopt- 
ed for these new roads is that known as 
the Dolter, which has been used for some 
time on the Continent. While no essen- 
tial change has been made, there have been 
some changes in details which are thought 
to simplify the apparatus and render it 
more reliable. The system, as used in 
Paris, consists of a feeder laid in a shal- 
low trench between the running rails and 
surrounded by bitumen. This is fed by 
other feeders laid in pipes on the sol'd 
system along the side of the street. At 
intervals of nine feet along the track, 
midway between the rails, are placed thre 
contact studs and boxes. A contact piece 
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in the lower part of each box is connected 
permanently to the central conductor. 
Che box itself contains a heavy bell-crank 
lever hinged and mounted so that it nor- 
mally falls by gravity, opening the cir- 
cult. When the upper arm of the lever 
is attracted upward the circuit is closed 
hy means of a carbon block on the lower 
arm brought in contact with a second car- 
bon block connected with the stud which 
projects above the pavement. This action 
is effected by means of a long double iron 
skate or runner suspended below the car 
so that it Just touches the surface of the 
contact studs. This skate is magnetized 
by three or more electromagnets taking 
current from the working conductor. A 
small storage battery is also provided for 
starting the car in the first instance. This 
is automatically charged when the car is 
in operation, As a safeguard, a second 
small skate follows the first, and connects 
the stud to the rail, so that in case the 
bell crank fails to open the circuit, this 
connection short-circuits the stud and 


‘opens a fuse contained within the box. 


The stud then remains dead until another 
fuse is put in place. As the skate spans 
two studs, this action will not put the 
road out of service until two or more con- 
secutive studs are dead. The contact 
skate is divided into sections and joined 
by flexible metallic bands, so that it may 
adapt itself to curves. The current passes 
from the skate around the field coils of 
the electromagnets, thence to the car con- 
troller and motors, and so to the rail. The 
English system differs from the others 
principally in improvements of the stud 
and in the method of magnetizing it. The 
stud consists of a manganese steel outer 
chair nine and one-half inches by five and 
one-half inches, into which is fitted a 
manganese steel top plate. The latter 
carries two smal] studs of magnetic steel, 
the manganese steel being itself non-mag- 
netic. The studs are also somewhat 
heavier than those in Paris, in order that 
thev may withstand the heavy traffic. The 
stud is dove-tailed into the steel top and 
rigidly bolted to the steel chair. Beneath 
the manganese steel plate is a gun-metal 
casting, to which is attached a strong pot 
of insulating material. This is three 
inches in diameter and seven inches deep. 
Within this is suspended the bell crank 
and the fixed contact, the former being 
hinged from the gun-metal casing. The 
magnetic circuit is completed through the 
two steel plugs on the stud. The contact 
piece on the lever is copper. At the bot- 
tom of the pot is an ordinary cable clip, 
through which the feeding cable passes, 
The latter is not carried into the box. 
Bitumen is poured around the clip and 
cable, completely insulating them. The 
cup is filled with a heavv insulating oil, 
which prevents arcing. The contact studs 
and pots can readily be lifted out for ex- 
amination and adjustment. The total 
length of line at Torquay is eight miles, 
mostly single track. The Mexborough 
system is seven miles in length, also 
mostly single track. The Hastings svs- 
tem is about one and one-half miles long. 
— Abstracted from the Tramway and Rail- 
way World (London), March 7. 
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Electric Railway Engineering Preliminaries—Part III. 


ROTARY-CONVERTER SUBSTATIONS. 
OTARY-CONVERTER substation 
R practice has, at the present day, 
been fairly well standardized. 
The general dimensions of a substa- 
tion building vary with the amount 
of apparatus to be accommodated. 
This apparatus usually consists of con- 
verters, oil switches, transformers, oper- 
ating switchboard, high-tension bus, gen- 
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By Sydney W. Ashe. 


in galleries, while in other cases it is 
located on the main floor. The advan- 
tages and disadvantages of both cases will 
be discussed later. 


STRUCTURAL FEATURES. 

When a site is proposed for a substa- 
tion, soundings should be made to deter- 
mine the presence of water, rock and the 
general character of the soil. Oftentimes 
this important point is overlooked with 


“> + 
E m — L — - 
LA | i — jj r= 
l u 
HHH- 55 an 
i j Hie i) ™ 
Sae pue wooo (| meee F 
ne a | 
i |; ea < > i 
Hp a Al 
a l Telp i i 4 ee | 
+H | meri j A ia j H 
- Ü . : $ E bi) | f 7 i | 
SiGe 1S: T 
a y . i =i p j Hi il. Pier 
can AE mi r =s] bass fs 
j | keee Faw Wi ; 
—~——— 4" | 
— N: nT. 


Fic. 1.—ELEVATION OF WOODHAVFEN JUNCTION SUBSTATION OF Lonca ISLAND 
RAILROAD. | 


eral distributing board, control board, 
cranes, protective devices, instruments, 
transformer blowers with motors, local 
storage batteries for the operation of 
switches, relays, signal lamps, ete., motor- 
generator battery sets and starting sets 
where employed. These pieces of appa- 
ratus bear a definite relation to each other, 
as will be discussed later under the head 
of circuits. 

In order to reduce to a minimum the 
expense of wiring, and also to economize 
space and produce a symmetrical station, 
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Fia. 29.—MODEL SUBSTATION LAYOUT. 


the converters are arranged in rows, near 
which are placed the transformers. Where 
the station load is heavy, two rows of 
converters facing each other are employed. 
The switch gcar in some cases is located 


For Part I see ELrecraiean Review, June 2. 1906: for 
Part Ll see ELECTRICAL REVIEW, October 13. 1906, 


sad results. The use of concrete for 
foundation beds seems to be the approved 
practice at present. While the founda- 
tions are being constructed, concrete ped- 
estals for the converters and for the gen- 
eral support of the framing should be 
built. 

Substation buildings should be built of 
fireproof materials, such as brick or terra 
cotta, with firm girder construction. This 
form of construction is expensive, but it 
pays in the end. The floors should be of 
concrete or stone slabs, and the window 
frames and doors should be of copper 
sheet properly strengthened and soldered. 

Where space is limited and galleries 
are employed for switchboards the gal- 
leries are built at the rear of the station. 
This is the practice of the Interborough 
Rapid Transit Company, of New York. 
On the other hand, the Long Island Rail- 
road Company builds its substations with 
galleries on the sides. 

Care should be taken to see that there 
is ample ventilation in the substation. 
The writer has operated switchboards 
where the temperature was 106 degrees 
Fahrenheit. Such a condition is unwar- 
ranted. It is also a good plan to have a 
clear space under the converters, so that 
air can circulate through the windings. 
Ahother point is to see that the sewer 


connection is not too low, so that there 
will be no possibility of the cellar of the 
substation becoming flooded and of water 
passing into the air chambers below the 
transformers. When this happens there 
is likelihood of the air from the blowers 
sending the moisture up into the. trans- 
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Fic. 3.—FrontT View, DIRECT-CURRENT 
MACHINE PANELS. 
formers. Windows should be arranged so 
that they can be shut quickly in case of 
rainstorms, to prevent moisture from 
coming in on the converters. 


Fic. 4.—Rear View, Drrect-CurRRENT 
; MACHINE PANELS. 


It is quite common to see converters 
mounted with their bed-plates flush with 
the floor. The metallic surface of the 
hed-plate thus exposed is covered with 
rubber mats. It is undesirable to have 
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converters set too low in the floor, as it 
creates a tendency on the part of the 
rotary tender to shirk cleaning the under 
brushes. Furthermore, when in this posi- 
tion the converters draw the dirt: from 
the floor into the machine. On the other 
hand, it is inconvenient to have converters 
projecting too far out of the floor. With 
some substations already iustalled it is 
necessary for the rotary tender to climb 
a few steps to reach the upper brushes of 
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at hand, to enter into a discussion of the 
architectural features of substation build- 
ings, except in so much as they affect 
operation. There are many excellent 
treatises published which give all the es- 
sential details on strength of materials, 
framed structures, foundations, and bear- 
ing surfaces of soils, to which the reader 
is referred. Many of the structural fea- 
tures are obvious, however, from a con- 
sideration of existing substations. For in- 
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the converter. This is not desirable un- 
less the machines are of such large ca- 
pacity as to make it necessary. For in- 
stance, in the new substations of the New 
York Edison Company this system is used 
with the 2,000-kilowatt rotaries. Where 
the frame of the converters projects about 
eighteen inches out of the floor, the oper- 
ating results seem to be most satisfactory. 
This arrangement is not so artistic as 
with a converter whose frame is flush with 
the floor, but it is more satisfactory. 

It is not desirable, in the limited space 


stance, Fig. 1 is an elevation of the Wood- 
haven Junction substation of the Long 
Island Railroad. From this figure the 
general arrangement of the foundation is 
apparent, showing the pedestal support to 
the walls, partitions and rotary converters. 
The large windows provide excellent light- 
ing and ventilation. The wiring cir- 
cuits, as they enter the building from the 
pole line to the lightning arresters, high- 
tension switches, high-tension“ bus, ete., 
are also plainly evident. This arrange- 
ment of substation interior consists of 
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three parts, the main room containing the 
converters with starting motors and trans- 
formers, the high-tension galleries for 
lightning arresters, high-tension bus and 
oil switches, and the galleries containing 
the instrument board and direct-current 
distributing panels. This arrangement 
separates ‘as much as possible the direct- 
current side of the system from the alter- 
nating-current side. The direct-current 
positive bus with feeder switches is lo- 
cated in the direct-current operating gal- 
lery, and the negative bus is located in the 
cellar near the converters and the nega- 
tive feeder ducts. 

Before discussing the advantages and 
the disadvantages of various arrange- 
ments of substation equipment, it is per- 
haps desirable to trace out the electrical 
circuits and show the relation which the 
various pieces of apparatus bear to each 
other. As an example, the case of a sub- 
station fed with high-tension current at 
11,000 volts, three-phase, twenty-five 
cycles through underground cables, is 
cited. The converters in this substation 
are started from the direct-current side 
from a starting set. As the system is 
underground, lightning arresters are dis- 
nensed with. 


SUBSTATION CIRCUITS. 


There are usually three distinct circuits 
to be considered in a substation layout— 
the incoming high-tension feeders convey- 
ing alternating current, the outgoing 
feeders carrying low-tension direct cur- 
rent, and the local storage-battery circuit 
for the operation of relays, signal lamps, 
oil switches and similar auxiliarv devices. 
There are also auxiliary circuits in the 
station for the operation of lights, cranes, 
motors, etc. Fig. 2 is a wiring diagram 
in elementary form of a model substation 
layout. This .represents General Elec- 
tric Company practice. Owing to sim- 
plicity, ease of handling and other eco- 
nomic conditions, three-phase transmis- 
sion ig rapidly becoming standard for in- 
terurban practice. This description will 
therefore confine itself to that sphere. 

With underground svstems current usu- 
ally enters the substation through high- 
tension lead-sheathed cables terminating 
in a bell, in which are connected the 
house feeders. This bell is filled with 
an insulating compound to keep all 
moisture from entering between the end 
of the lead sheathing and the cables 
proper. Where overhead cables are used 
for transmission, it is necessary to bring 
the high-tension feeders in through the 
upper side walls and connect in lightning 
arresters (see Fig/ 1). ~The house, feed- 
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ers go direct to oil switehes (Fig. 2), 
passing through these to a high-tension 
bus (see Fig. 2). Several high-tension 
feeders may thus be connected in multi- 
ple to the same bus, cach feeder being 
protected by an oil switch. These switches 
are equipped with time-limit overload re- 
lays, which open the switches when a 
severe overload has been upon the feeders 
for a predetermined number of seconds. 
From the high-tension bus, feeders pass 
through single-pole switches to the trans- 
former oil switches. These switches are 
likewise protected with time-limit over- 
load relays. From the oil switches the 
feeders pass to the high-tension side of 
step-down transformers, the low-tension 
sides of which are connected directly to 
the brush-holders of the rotaries. In case 
of accident to the synchronizing appa- 
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ratus, it is sometimes desirable to insert 
single-pole switches in the circuit at this 
point, one in each phase. The converters 
may then be synchronized with a bank of 
lamps. By means of the transformer oil 
switches it is possible to control indc- 
pendently each rotary circuit. When ma- 
chines are synchronized from the high- 
tension side, these switches are closed at 
the instant of svnchronism. Considering 
the low-tension side of a rotary, the nega- 
tive armature terminal and the negative 
field terminal are tied together and 
grounded to the ground bus through 

single-pole switch. Where rotaries are 
compounded, an additional switch is pro- 
vided for connecting the compound coils 
of the rotary in multiple with the coils 
of the other An equalizer bus 
is provided for this purpose. The posi- 
tive armature and field terminals are car- 


rotaries, 
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ried to the operating board (Figs. 3 
and +4). 

Here it is possible to connect the posi- 
tive feeder to the positive bus through the 
medium of a circuit-breaker and a single- 
pole switch. The circuit-breaker is pro- 
vided with an overload relay and a re- 
verse-current relay. The overload relay 
should be blocked where an oil switch is 
on the alternating-current side of 
the rotary, providing the oil switch is 
equipped with a time-limit overload coil. 
The function of the reverse-current relay 
is to trip the breaker if the voltage of the 
rotary should become slightly lower than 
the bus, a sudden rush of current taking 
place tending to run the rotary as a mo- 
tor. These relays trip supposedly at 
about fifteen per cent of the normal full- 
load reverse current of the rotary. They 
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are usually set, however, about twenty- 
five per cent of full load in practice, as 
they would otherwise be too sensitive. 

From the direct-current bus the current 
passes through a circuit-breaker and a 
single-pole switch to the rail feeder, pass- 
ing out of the station to the individual 
third-rail or trolley sections. The feeder 
circuit-breakers are protected with straight 
overload relays. With this arrangement it 
is possible for an excessive overload or a 
short circuit to occur on an individual 
rail section, opening the feeder-breaker 
and taking the power off that section with- 
out interfering with the operation of the 
rotaries. Sometimes, however, the short 
circuit or overload is so great as to open 
the oil switches on the rotary, throwing 
the machine out of step. 

The posifve ficld switch of the rotary 
is arranged on the switchboard panel 
(see Figs. 3 and 4), so that when the 
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field has been properly built up and the 
rotary is operating at about normal speed, 
the field, if separately excited, may be 
made self-exciting by throwing this two- 
way switch over to the positive-rotary 
armature switch circuit. The stud of the 
two-way switch is usually connected to the 
stud of the positive switch. 

All of the controlling relays may be 
operated from a common bench board 
(see Fig. 5). Usually the negative 
switches are separated from the positive 
switches, and have auxiliary apparatus 
(where provided) separate, so as to be 
operated by the rotary tender. Indicat- 
ing instruments and synchronizing mech- 
anisms are also provided. Local battery 
circuits are arranged for tripping the oil 
switches, circuit-breakers, etc., as previ- 
ously mentioned. Fig. 3 is a front view 


7.—REAR VIEW OF SWITCHBOARD INSTALLED 1N THE SUB- 
STATION OF THE LONG IsLAND RAILROAD. 


of a direct-current panel, showing the re- 
cording wattmeter, the positive rotary 
armature switch, the rotary field switch, 
the field rheostat, the circuit-breaker, with 
overload release and tripping coil. The 
switchboard instruments are also shown. 
Fig. 4 is a rear view of the same board, 
showing the positive bus with special “V”- 
shaped clamp, ammeter shunts and chains 
connecting to the spindle of the field 
rheostats. Rheostats are seldom mounted 
on the switchboard because of their qim- 
hersomeness and weight and the heat they 
vive off. Fig. 6 shows the front view of 
the switchboards installed by the Westing- 
house Electric and Manufacturing Com- 
pany in the stations of the Long Island 
Railroad. Fig. 7 is a rear view of the 
same board, showing the heavy ammeter 
shunts and the clamps for the positive 
bus. A very compact board combining 
the alternating-current—panels with the 
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direct-current panels, in addition to the 
bench board, is shown in Fig. 8. This 
board was designed. by the General Elec- 
tric Company for Necaxa, Mexico. It ‘is 
for fiftv-cyele transmission. 
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The other method, which is 
usually employed in stations of large ca- 
pacity, consists in locating all the manu- 
ally operated switches, except the nega- 
tive switches, in a switchboard gallery. 


formers. 


Fie. 8.—FIFTY-CYCLE ALTERNATING-CURRENT AND D1iRECT-CURRENT CONTROLLING AND 
INSTRUMENT SWITCHBOARD FOR NECAXA, MEXICO. 


ARRANGEMENT OF SWITCIL GEAR. 


The most suitable arrangement of 
switch gear is obviously that which best 
facilitates the manipulation of substation 
apparatus with a minimum outlay. | 

There are two distinct arrangements of 
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Fra. 9.—OIL-SWITCH CONNECTION. 


switch gear, their adoption depending 
upon the capacity of the substation. With 
one arrangement, which is especially ap- 
plicable to small substations, all of the 


switch gear is located upon the main floor 


with the converters and with the trans- 


lt is worth noting that in the first case, 
where all the switching apparatus is lo- 
cated on the same floor with the trans- 
forming apparatus, the station attendance 
is minimized, for the operator may also 
perform part of the duties of station fore- 
man, and the rotary tender may also per- 
form the duties of janitor, thus dispens- 
ing with two men. But this system is 
not wholly advantageous. In the first 
place, it is difficult to keep the switch 
gear clean; and in case of trouble the 
operator is too near the converters to act 
with unconcern. On the other hand, this 
system reduces the expense of wiring to 
a minimum, allows excellent ventilation 
and resulta in a very compact station. 

Where a switchboard gallery is em- 
ployed (Fig. 1), the operator is able at a 
glance to scan the whole station, a great 
advantage in case of trouble. He is re- 
lieved of the fear of personal injury, he 
is less hampered and more comfortable, 
and can better perform his duties. But 
the expense of wiring is greater and the 
ventilation inferior. 

It is becoming the standard practice to 
construct the switchboard in three distinct 
sections; namely, a controller board from 


which the oil switches are operated, a set 
of machine panels and a set of distribut- 
ing panels. The positive direct-current 
bus-bar forms a connecting link between 
the machine panels and the distributing 
panels. This system is modified in small 
stations. 

Various arrangements of circuit-break- 
ers are employed; in some cases they are 
mounted directly upon the switchboard 
panels; in others distinct and separate 
compartments are used. The latter is 
preferable if the expense be Justified, for 
it disconcerts an operator to see the flash 
of an opening circuit-breaker. 

It has become quite comunon to separate 
the negative switches from the positive 
switches, the reasons for which are evi- 
dent. 

An important feature is the arrange- 
ment of a circuit of lamps on the switch- 
board, and their feeding from the local 
battery circuit, so that in cases of failure 
of power at the power-house there may be 
sufticient illumination in the evenings for 
the operator to manipulate the board. 
Upon the same circuit a complete set of 
signal lamps should be installed to indi- 
cate whether switches and circuit-breakers 
are open or closed. 

Switechboards should be built of fire- 


` proof materials—preferably of slate free 


from metallic grains. ‘They should be 
mounted rigidly in place with angle iron 
framing and should be built away from 
the wall a sufficient distance to permit of 
passage. The cables should approach the 
board through conduits and should ter- 
minate in lugs and be soldered there. 
Where cables carry heavy currents, the 
cable connections are liable to heat up if 
the connections are not properly made, 
owing to their increased resistance. It 
should also be borne in mind when run- 
ning the positive feeders through metal 
conduits that when grounded the con- 
duits are equivalent to the negative feed- 
ers; therefore defects in the cables should 
he carefully avoided. The National Board 
of Fire Underwriters’ Rules should be 
closely followed when wiring and erecting 
switchboards. 

LOCAL STORAGE BATTERY FOR STATION 

USE. 

Many large substations are equipped 
with a set of small storage batteries for 
the operation of oil switches, reverse-cur- 
rent relays, signal lamps and for energiz- 
ing the field coils of switchboard instru- 
ments. These batteries have a capacity 
of about thirty ampere-hours and a rated 
voltage, when charged, of 125. The rea- 
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son a local battery is employed for such 
a purpose in preference to the low-tension 
railway circuits is that in case central 
station should go out of service, it would 
be possible to operate the oil switches 
from the substation. It is true that oil 
switches could be tripped mechanically, 
but it would not be desirable, as it would 
take too much time; and furthermore, to 
trip the switch the operator would have 
to leave the operating board. Another 
reason why storage batteries are used is 
that the operation of relays and oil 
switches is affected very materially by a 
change of voltage. For instance, if the 
voltage falls the switches fail to operate. 
This is exceedingly inconvenient when 
synchronizing, for if the battery switch 
does not operate it means that the opera- 
tion of synchronizing must be tried again 
with another machine. Usually each con- 
verter is provided with its individual oil 
switch. Where railway circuits fluctuate 
fifty volts or more, the service is not relia- 
ble enough to use for switch operation. 
If, for instance, the voltage were slightly 
lów, the oil switch might close a fraction 
of a second late, connecting the converter 
to the circuit out of synchronism, which 
would cause severe sparking. Where con- 
verters are started from the alternating- 
current side many of these objectionable 
features disappear, as the converters build 
up directly into synchronism. 

The signal lamps previously referred to 
require a constant battery discharge of 
about five amperes in a large station, and 
the operation of an oil switch takes about 
twenty-five amperes. These values change 
slightly, owing to different operating con- 
ditions. 

The local storage batteries are charged 
from small motor-generator sets, dupli- 
cates of which are installed. When there 
is any possibility of an oil switch failing 
to close in time, the operator starts the 
motor-generator set and charges the bat- 
teries. If the oil switch mechanism, 
which may be magnets or a motor, is con- 
nected to the battery circuit while charg- 
ing, the switch closes properly, as the 
voltage of the batteries is high. The bat- 
teries in this event act as a balancer to 
the motor-generator set. 

When the central station goes out of 
service the operating mechanisms in the 
substation can be taken care of easily by 
the station batteries for about two days. 
This length of time varies with the num- 
ber of applications of power. 

Associated with all circuit-breakers and 
oil switches are signal lamps, which are 
illuminated the instant a switch opens. 
It is thus possible for the operator to tell 
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‘immediately by the lights illuminated 


what circuit has been opened. With the 
General Electric switchboard colored crys- 
tals are arranged to indicate whether an 
oil switch is opened or closed, a green 
crystal mounted in the switchboard being 
illuminated when the switch is open and 
a red crystal similarly lighting up when 
a switch is closed. This arrangement of 
switch gear is illustrated in Fig. 9 for a 
General Electric oil switch, motor oper- 


ated. This method is also employed by © 


the Westinghouse Electric and Manufac- 
turing Company, except that the oil 
switches are solenoid operating. Refer- 
ring to Fig. 9, when the operating battery 
switch on the bench board is shut, cur- 
rent passes from the local battery circuit 
through a small series motor and the 
clutch magnet coil, operating the switch. 
By means of contact fingers on the switch 
the battery circuit is also closed through 
the signal lamps. The circuits are plainly 
evident in the figure. The arrangement 
of signal lamps to indicate whether 


switches are open or closed is very con- | 


venient, as feeder circuit-breakers are usu- 
ally placed in enclosures of brick or con- 
crete and cased in on three sides. It 
would therefore otherwise be impossible 
to tell what circuit-breaker had opened 
from the middle of the board. A row of 
five or ten incandescent lamps of sixteen 
candle-power is usually lighted from this 
battery also. These lamps are placed over 
the switchboard, so that in case of failure 
of power at night the illumination will be 
sufficient to enable the operator to clear 
his board. It is always advisable to have 
two lighted lanterns convenient when op- 
erating in the evening. | 

There is only one objection to the use 
of lamps to illuminate the switchboard 
crystals previously referred to. These 
lamps heat up the slate board and expand 
the lamp sockets. This requires that the 
lamps be frequently tightened in their 
sockets. This, however, is a small matter. 

1e 
New Electric Works on the 
Rhine, Germany. 

It is reported by United States Con- 
sul-General Richard Guenther that two 
large electric power stations are being 
erected on the river Rhine, at Augst- 
Wyhlen, Germany. The output of each 
of these stations will be about 15,000 
horse-power. One of them is located on 
the Swiss shore, and the other on the 
German side of the river. 
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Branch Exchange Telephone 
Buildings for the Home 
Telephone Company of 
Detroit. 

The accompanying illustration shows 
the type of the three branch exchange 
telephone buildings which the Home Tele- 
phone Company, of Detroit, Mich., is 
building in different parts of the city. 
The buildings were designed and the work 
of construction is being superintended by 
Stratton & Baldwin, architects. 

The East exchange is under process of 


construction at the corner of Sylvester 


and Field streets. This exchange will 
serve the eastern part of the city. The 
West exchange is under construction at 
the corner of Lafayette and Dragoon 
streets, and will serve Delray and the 
western part of the city. The North 
Woodward district will be served by the 


TYPE OF BRANCH EXCHANGE BUILDINGS BEING 
. ERECTED BY HoME TELEPHONE COMPANY, 
Detroit, MICH. 


North exchange, which is being built at 
the corner of John R. and Bethune 
streets. 


These buildings are all about two-thirds 
completed, and construction is progress- 
ing at a satisfactory rate. The material 
used in the construction is cut stone, 
terra cotta and dark-red brick. The build- 
ings will be fireproof throughout. A com- 
modious basement will be used for heating 
appliances and for general storage of tele- 
phone supplies. The first story will con- 
tain the battery and machine rooms, the 


‘managers’ and public offices and the rest 


rooms and lockers for the operators. The 
second story will be given over entirely to 
the switchboard, racks, etc. The stair- 
ways are so arranged that the upper run 
lands in the centre of the building. The 
exchange buildings are so placed on the 
lot that extensions can be made to the 
rear of the structures. These buildings, 
when completed, will house the latest type 
of multiple lamp line signal central en- 
ergy switchboards of 7,200-line ultimate 
capacity, with the necessary outgoing and 
incoming trunk lines. 


April 6, 1907 


The Engineering Societies 
Building. 


The present month will witness the 
formal dedication of the Engineering So- 
cleties Building, which has become pos- 
sible primarily through the generosity of 
Andrew Carnegie, although the matter of 
a single building where the several na- 
tional engineering societies could com- 
bine their influences has been the subject 
of discussion among engineers for a great 
many years. In 1895 W. D. Weaver, a 
member of the American Institute of 
Electrical Engineers, submitted a plan for 
a joint home for the several national so- 
cieties to Andrew Carnegie, receiving 
from Mr. Carnegie an expression of warm 
approval. Later, in February, 1903, as 
. one of the contributors to the library fund 
of the American Institute of Electrical 
Engineers, Mr. Carnegie was invited to 
attend its library dinner. This dinner 
was given on February 9, at Sherry’s. 
The president of the institute told of its 
growth and the need for a building for 
the engineering societies. Mr. Carnegie 


was interested, and spoke of the necessity. 


and advantage of cooperation among en- 
gineers. The day after the dinner Mr. 
Carnegie sent for Charles F. Scott, then 
president of the American Institute of 
Electrical Engineers, and Calvin W. Rice, 
chairman of the Institute building com- 
mittee, and discussed with them the idea 
of a permanent home for the united en- 
gineering bodies. Following this- discus- 
sion Mr. Carnegie wrote a memorable 
memorandum, as follows: “It will give 
me great pleasure to give, say, $1,000,000 
to erect a suitable union building for you 
all, as the same may be needed.” A year 
later, on March 14, when the plans and 
estimates showed that a larger sum would 
probably be required to carry out the idea 
on an adequate basis, Mr. Carnegie, in a 
letter addressed to the American Institute 
of Electrical Engineers, the American So- 
ciety of Mechanical Engineers, the Amer- 
ican Institute of Mining Engineers and 
the Engineers’ Club, increased his contri- 
bution to $1,500,000, the only limitation 
on the gift being that it should be de- 
voted to the erection of a building, the 
societies interested buying the land. As 
the Engineers’ Club had purchased land 
for a building on Fortieth street, it was 
decided to erect two separate buildings, 
one for the club on Fortieth street and 
one $r the three professional societies on 
Thirty-ninth street, the two buildings to 
be placed in such relationship that access 
from one to the other would be easy. 
Each of the bodies named in the gift 
appointed three of its members to form a 
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joint conference committee of twelve, 
whose duty it should be to accept the gift 
and erect the buildings. The personnel 
of this committee follows: American So- 
ciety of Mechanical Engineers, C. W. 
Hunt,.J. M. Dodge, F. R. Hutton; Amer- 
ican Institute of Mining Engineers, A. R. 
Ledoux, C. Kirchhoff, T. Dwight; Amer- 
ican Institute of Electrical Engineers, 
C. F. Scott, C. W. Rice, T. C. Martin; 
Engineers’ Club, W. H. Fletcher, J. C. 
Kafer, W. A. Redding. In organizing for 
its work this body made Mr. Scott chair- 
man, Professor Hutton, secretary, and 
Mr. Kafer, treasurer. Various changes 
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Tne ENGINEERING SoOcIgTies BUILDING, 29-33 
West Turrty-NINTH STREET, NEW YORK 
CITY. 


occurred in the personnel of the commit- 
tee from time to time. Dr. Ledoux was 
succeeded by E. E. Olcott. Messrs. Rice 
and Martin were succeeded by Dr. S. S. 
Wheeler and Bion J. Arnold, and later 
Dr. Wheeler gave place to John W. Lieb, 
Jr. Mr. Martin succeeded Mr. Redding, 
while Mr. Kafer, on his death in 1906, 


“was succeeded by George E. Weed, and. 


Mr. Kirchhoff became treasurer. One of 
the most important duties of the commit- 
tee was the division of the gift in pro- 
portion to the requirements and objects 
of the two buildings. This was accom- 
plished by allotting $1,050,000 to the en- 
gineering societies building and $450,00) 
to the club building. 

The site acquired for the engineering 
societies building is on West Thirty-ninth 
street, north side, between Fifth and Sixth 
avenues. The frontage covers five city 
lots, Nos. 29 to 33, the total frontage 
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being 125 feet. This land has been 
bought with money advanced by Mr. Car- 
negie, through R. A. Franks, to the three 
cnginecring societies, at four per cent in- 
terest, the cost being $502,000, one-third 
of the amount being payable by each sp- 
ciety. ) 

The conference committee spent its 
first year in disposing of the various ques- 
tions arising in the acquisition of real 
estate, and secured some twenty-six sets 
of plans and drawings in a mixed com- 
petition of prominent architects. After 
a careful study of the plans submitted, the 
firm of Hale & Rogers was appointed 
architect for the building, assisted by 
H. G. Morse as associate. The award for 
the club house was similarly made by the 
committce to Whitfield & King, of New 
York. 

In order to carry out the affairs of the 
combined societies a holding corporation 
was organized. This corporation was 
formed by a special charter in the state 
of New York, in May, 1904, and is called 
the United Engineering Society, acting 
as trustee for the three founder soci: ties. 
Its nine trustees are chosen periodically, 
three each by the councils of the electrical, 
mechanical and mining engineers. The 
first president of the United Engineering 
Society was Dr. A. R. Ledoux, who was 
succeeded by the present incumbent, E. E. 
Olcott. 

The contract for the construction of the 
building was executed with Wells Broth- 
ers Company on July 17, 1905, and the 
cornerstone was laid in the eastern wall 
by Mrs. Carnegie, on May 8, 1906. The 
entire building, although not quite fin- 


ished, was ready for use January 1, 1907. 


The frontage of the building on West 
Thirty-ninth street is 115 feet and the 
depth ninety feet. The building is de- 
signed in the French style, and rises thir- 
teen and one-half stories above the side- 
walk to a height of 218 feet, six and one- 
half inches. The exterior is of limestone 
up to the auditorium floor and of gray 
mottled brick and terra cotta above. 

Access to the building is gained by a 
central entrance on the street level to the 
first floor, by the western side door lead- 
ing to the elevators, and by a broad drive- 
way which encircles it completely, so that 
carriages can enter by the eastern covered 
arch, set down their occupants at a side 
entrance, and emerge by the western gate. 

There are three elevators. On cach side 
of the elevator shaft wide stairways rise 
to the sixth floor of the building, and 
from this floor another stairway leads di- 
rectly to the library floor. A freight ele- 
vator has|;been installed on) the eastern 


564 


side of the building, and a commodious 
service stairway on the north side rises 
the entire height of the edifice. At the 
first floor a rear door communicates with 
the café of the club house, and on the 
ninth floor communication is effected with 
the breakfast room of the club house. 

Steam is employed for heating and ven- 
tilating purposes, generated at low press- 
ure by three Babcock & Wilcox boilers, 
the basement being occupied in part by 
the boiler room. The steam equipment 
is arranged for high pressure should it, at 
a later date, be desired to install an elec- 
tric generating plant. 

The heating of the building is accom- 
plished by low-pressure steam circulating 
through radiators placed underneath the 
windows. 

Pure, fresh air in large quantities is 
supplied to all the rooms and the main 
corridors in the lower six floors by mean: 
of four motor-driven blowers located in 
the basement. Air is exhausted from 
these floors and from the basement 
throughout the building by means of four 
motor-driven exhaust fans located in fan 
houses on the roof. C. & C. electric mo- 
tors are installed for driving the blowers 
and exhaust fans. 

The electric current for the building is 
derived from outside street main service 
furnished by the New York Edison Com- 
pany and the United Electric Light and 
Power Company. Both alternating cur- 
rent and direct current are available. The 
feeder system is subdivided, and the 
switchboard is designed with meters on 
each feeder, so as to permit of making 
charges for electric current for each floor. 
Separate feeders are provided for the en- 
trance hall and corridors. A control 
switchboard has been provided for the 
auditorium. At this point the feeders 
terminate, and all of the circuits for the 
auditorium originate and are controlled. 
At the upper part of the switchboard dim- 
mers are provided for the control of the 
auditorium lighting. Special feeders and 
empty conduits are also available for 
demonstration purposes. 

The central space in the entrance hall 
or foyer is lighted with individual lamps 
placed in recesses and concealed by panes 
of ground glass in the ceiling, at the sides 
of the rectangle formed by the columns 
around a large central area. 

The illumination of the upper floors is 
unique and decidedly pleasing. Crystal 
glass balls, holding metallized filament 
lamps of various sizes, from fifty to 250 
watts, are used. In some cases “Pagoda” 
reflectors are used inside the balls to in- 
crease the effective illumination. In the 
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halls above the fourth floor glass globes 
have been provided to screen the lamps. 
The lighting of the auditorium is 
unique and decidedly effective. A glass 
septum has been substituted for the usual 
plaster panels in the ceiling, and the light 


is transmitted from the individual lamps _ 


through this glass shield. Additional 
lighting, screened by the same kind of 
glass, is provided at the rear and at the 
sides of the balcony. Dimmers are pro- 
vided for reducing the amount of illumi- 
nation in the auditorium to any desired 
point. 

To prevent the lighting in the assem- 
bly and lecture rooms from being distract- 
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umns of Swiss Cipolin marble. A short, 
low flight of steps leads from the foyer 
to the elevators. Large chairs and lounges 
in red leather furnish the foyer. On the 
foyer walls, facing the main entrance, are 
two large bronze tablets, one bearing a 
relief portrait of Mr. Carnegie and the 
words of his letter, referred to above; 


and the other a statement to the effect- 


that the land was given by members and 
friends of the three founder societies. 
Immediately above the first floor are 
the coat room and special toilet facilities. 
The main auditorium extends up 
through two floors, and, with its gallery, 
will seat about 1,000 persons. On both 
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ing or unduly noticeable, the cove method 
of lighting has been adopted. 

The general illumination of the library 
is obtained by means of lamps placed 
above the glass ceiling skylight, on a plan 
similar to that used in the auditorium. 
In addition, ceiling outlets are provided 
for general illumination. 

The telephone equipment which has 
been installed by the New York Telephone 
Company includes a specially designed 
single-position switchboard connected to 
the Bryant central office of the telephone 
company by means of seven lines. These 
may be used for incoming and outgoing 
traffic. There are thirty-eight extension 
telephones connected to the board, the 
ultimate capacity being fifteen central 
office lines and sixty extensions. 

The first floor is laid out with continu- 
ous marble tile, the central court or main 
foyer being marked by twelve large col- 


the parterre and gallery floors, at the 
sides, the auditorium is surrounded by 
corridors, rendering access easy to every 
point. The seats are fixed opera chairs 
in red leather, with revolvable tops. 

The next two floors above the main 
auditorium are devoted entirely to lecture 
rooms, of which there are seven. Two 
assembly rooms, fifty-one by sixty-six feet, 
and twenty-nine feet by sixty-six feet, re- 
spectively, occupy the larger part of the 
fifth floor, in such a manner that they 
can be used independently or one may be 
auxiliary to the other. Two smaller 
rooms on this floor, sixteen by twenty- 
two feet, and eighteen by nineteen feet, 
can also be used separately or as arfhexes. 

The sixth floor is also divided into lec- 
ture rooms of smaller dimensions. 

The seventh and eighth floors of the 
building have been reserved for the asso- 
ciate societies: that have engineering or 


April 6, 1907 


some department of science as their prin- 
cipal object. For these organizations the 
building affords office areas of varying 
size, from one room up. Among these so- 
cieties may be enumerated the Society of 
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cupies a floor laid out in accordance with 
its own plans. The mining engineers 
have the ninth floor, the electrical engi- 
neers the tenth floor and the mechanical 
engineers the eleventh floor. These offices 
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Naval Architects and Marine Engineers, 
the Society of Heating and Ventilating 
Engineers, the National Electric Light 
Association, the Society of Chemical En- 


are devoted to administrative and execu- 
tive work, and the libraries of the three 
societies have been concentrated in the top 
floors of the building. The twelfth floor, 
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gineers, the New York Electrical Society, 
the Association of Edison Illuminating 
Companies and the American Street and 
Interurban Railway Association. 

Each of the three founder societies oc- 


below the library proper, has been de- 
voted to the book stacks, but at the pres- 
ent time the main library is also equipped 
with one tier of stacks, with provision 
for a gallery tier later, Provision is be- 
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ing made for special research accommo- 
dation, working alcoves, photographic re- 
production, drawing and similar library 
work. 

A bronze bust of Mr. Carnegie, exe- 
cuted especially for the building by Mrs. 
E. Cadwalader Guild, and presented by 
the present and past officers of the founder 
societies, stands at the eastern end of the 
library, facing the main entrance from 
the elevators. 

The following is a list of the contract- 
ors, etc., employed in the construction of 
the building: general contractor, Wells 
Brothers Company; heating and ventilat- 
ing, G. A. Suter & Company; electrical 
work, Western Electric Company; fix- 
tures, Mitchell Vance Company; plumb- 
ing, James McCullagh ; furniture and car- 
pets, W. & J. Sloane; shades, Simpson- 
Crawford Company; library furniture, 
Library Bureau; book stacks, Art Metal 
Construction Company; auditorium 
chairs, American Seating Company; lec- 
ture room chairs, Readsboro Chair Manu- 
facturing Company ; demonstration tables, 
L. E. Knott Apparatus Company ; stere- 
opticon, Charles Beseler Company ; stere- 
opticon screen, Journeay & Burnham; 
bronze tablets, J. Massey Rhind, sculptor, 
and the Roman Bronze Company; steam 
table, Bramhall Deane Company. The 
following is a list of the sub-contractors, 
etc.: elevators, Otis Elevator Company; 
electric pumps, Worthington Pump Com- 
pany; mill work, Batavia and New York 
Woodworking Company; ornamental iron 
and bronze work, Winslow Brothers Com- 
pany; decorations and general painting, 
W. P. Nelson Company; special metal 
doors, Dahlstrom Door Company, New 
York Central Metal Company and Van 
Kannel Revolving Door Company; orna- 
mental stucco work and plastering, Mc- 
Nulty Brothers; marble and mosaic work, 
Empire City Marble Company ; ornamental 
brick, Fiske & Company; granite work, 
Webb Pink Granite Company; tile wains- 
coting, Frank L. Davis; coffer and roof- 
ing work, James White Company ; weather 
strips, Noiseless and Draughtless Door 
and Window Cushion Company; leather- 
sovered doors, Frank Fetzer; filters, Rob- 
erts Manufacturing Company; fireproof 
windows, Manhattan Fireproof Door Com- 
pany; fireproof doors, Howells & Law- 
rence; ornamental terra cotta, Conkling- 
Armstrong Terra Cotta Company and 
R. Guastavina Company; window and 
door glass, Benjamin Griffen and Pitts- 
burg Plate Glass Company; metal latch 
and furring, A. Oliver & Company; orna- 
mental stone work James Gillies & Sons ; 


566 


parquette floors, J. B. Shaw & Company; 
finishing hardware, Yale & Towne Manu- 
facturing Company; fireproof floors, Na- 
tional Fireproofing Company; plumbing 
fixtures, Henry Huber & Company; mail 
chutes, Cutler Manufacturing Company. 

The following programme has been an- 
nounced : 


TUESDAY, APRIL 16—3 P. M. 

(1) Music. 

(2) Opening—Charles Wallace Hunt, 
presiding officer. The first use as a gavel 
of the setting maul employed by Mrs. 
Carnegie in laying the cornerstone of the 
building. 

(3) Prayer by the Rev. Edward Ever- 
ett Hale, chaplain United States Senate. 

(4) Communications from the Presi- 
dent of the United States, President of the 
Republic of Mexico, and Governor-Gen- 
eral of Canada. 

(5) Historical address by Charles F. 
Scott, chairman of the Conference and 
Building committees. 

(6) Acceptance of the building by 
E. E. Olcott, president of the United En- 
gineering Society, representing the 
Founder Societies. 

(7) Address by Andrew Carnegie, the 
donor of the building. 

(8) Music. 

(9) Oration by President Arthur T. 
Hadley, of Yale University, “The Pro- 
fessional Ideals of the Twentieth Cen- 
tury.” 

(10) Music. 

EVENING EXERCISES, 9 P. M. 

9 P. M.-10.30 P. M., general reception 
in the main auditorium. 

10.30-12, reception by the officers and 
councils of the Founder Societies in their 
respective headquarters. 

Refreshments will be served during the 
evening on the fifth floor. 

It is believed that the associated so- 
cieties may also hold receptions in their 
respective headquarters during the eve- 
ning. There will be music on two or more 
floors throughout the evening. 


WEDNESDAY, APRIL 17, 2.30 P. M. 

(1) Introduction by J. W. Lieb, Jr., 
chairman of the Dedication Committee. 

(2) Addresses by presidents of 
Founder Societies: Dr. Samuel Sheldon, 
president, American Institute of Elec- 
trical Engineers; Dr. F. R. Hutton, presi- 
dent, American Society of Mechanical 
Engineers; Dr. John Hays Hammond, 
president, American Institute of Mechan- 
ical Engineers. 

(3) Greetings and felicitations from 
foreign and national scientific societies 
and institutions of learning. 
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(4) Address by Dr. James Douglas, 
past-president, American Institute of 
Mechanical Engineers. 

(5) Presentation of John Fritz gold 
medal to Dr. Alexander Graham Bell. | 

(6) Presentation of medals for distin- 
guished services to R. W. Pope, secretary, 
American Institute of Electrical Engi- 
neers; Dr. F. R. Hutton, past-secretary, 
American Society of Mechanica] Engi- 
neers; Dr. Rossiter W. Raymond, secre- 
tary, American’ Institute of Mechanical 
(By Dr. A. R. Ledoux, past- 
president, United Engineering Society). 

THURSDAY, APRIL 18. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers. A paper entitled “Mining Engi- 
necring in New York City,” describing 
the excavation and tunnel work now being 
carried on by the Pennsylvania Railroad, 
will be presented by H. T. Hildage. In 
the evening there will be a session of the 
American Society of Mechanical Engi- 
neers, an address being delivered by Brig- 
adier-General William Crozier, entitled 
“The Ordnance Department as an Engi- 
neering Organization.” 

FRIDAY, APRIL 19. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers, the details of which will be pre- 
sented later. In the evening there will be 
an informal smoker for members of all 


the societies. 


The Technical Publicity 
Association. 


The subject of “House Organs” for 
manufacturing concerns was discussed at 
the regular monthly meeting and dinner 
of the Technical Publicity Association, 
Thursday evening, March 28. Addresses 
were made by Stuart Benson, of the R. 
Wallace & Sons Manufacturing Com- 
pany; David Gibson, of the Globe . Ma- 
chine and Stamping Company; Henry M. 
Cleaver, of the Niles-Bement-Pond Com- 
pany; H. L. Myers, of the New York 
Leather’ Belting Company, and W. G. 
Snow, of the Meriden Britannia, Com- 
pany. $ 

The next meeting will be the closed an- 
nual mecting, at the rooms of the Aldine 
Association, New York city, April 18. 

PEENE T 
Magnetic Club Anniversary. 

The spring meeting of the Magnetic 
Club will be held at the St. Denis Hotel, 
Broadway and Eleventh street, New York 
city, Wednesday evening, April 17. 


Engineers. 
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Mineral Resources of the 
Uuited States. 

The Department of the Interior, Wash- 
ington, D. C., has issued the annual re- 
port of the mineral resources of the 
United States. This is for the year 1905, 
and has been prepared by David T. Day, 
chief of this division of the department. 
The report is voluminous, containing over 
1,400 pages, and taking up in detail the 
statistics of the many industries under 
consideration and giving an analysis of 
the situation and progress made during 
the year of the report. 

A general summary shows that the 
value of the mineral production for the 
year 1905 was greater than that for any 
previous year. The values were $1,623,- 
887,120. The nearest approach to this 
was for the year 1903, in which the pro- 
duction was a little less than $1,500,000,- 
000. In 1904 the production was about 
$1,361,000,000. 

As heretofore, iron and coal are the 
most important mineral products. The 
value of iron in 1905 was $382,450,000. 
The value of coal was $476,756,963. 

The gain in the total value of the min- 
eral production of the year is due to gains 
in both metallic and non-metallic prod- 
ucts, the metallic products showing an in- 
crease of over $200,000,000, the non- 
metallic products of over $61,000,000. 

The total production of pig iron in 
1905 was 22,992,380 long tons. The pro- 
duction for the previous year was about 
16,500,000. 

The year was one of extraordinary pros- 
perity for the American copper trade. It 
witnessed a production exceeding 901,- 
000,000 pounds, an enormous home con- 
sumption, prices which were very remu- 
nerative and an export trade nearly up to 
the record. Exports would, however, have 
fallen off had not China taken nearly 80,- 
000,000 pounds. The value of copper 
produced during the year was $139,795,- 
716. This was an increase over the pre- 
vious year of 89,370,576 pounds in quan- 
tity, and of $34,165,871 in value. 

The consumption of aluminum during 
the year was 11,343,000 pounds, valued at 
$3,246,300. The previous year the con- 
sumption was 8,600,000 pounds, valued 
at $2,477,000. 

The production of carborundum in 
1905 was 5,596,000 pounds. This was 
less than that for the previous year. The 
production of artificial graphite was 
4,591,550 pounds, valued at $313,980. 

The total production of mica during 
the year was 851,800 pounds of sheet 
mica, valued at $185,900; and 856 short 
tons of scrap’ mica; valued ‘at $15,255. 
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Facts Pertaining to the Wood- 
lawn Accident. 

At a recent mecting of the New York 
Railroad Club the recent accident to a 
train on the New York Central & Hud- 
son River Railroad’s electric zone was 
discussed and the following facts were 
brought out in an address delivered by 
William J. Wilgus, vice-president of the 
road. <Any improper public impression 
that the use of electricity on trunk line 
railroads is attended with new dangers 
will disturb confidence in what should be 
welcomed as a distinct advance in the art 
of transportation. Other wrecks are daily 
occurring all over the United States, and 
the reasons freely given are broken rails, 
the dropping of broken portions of the 
equipment, high speeds, broken ties, de- 
fective roadbed and many other causes in 
no manner connected with the locomo- 
tive. In the case of the wreck in ques- 
tion, the mere fact that the train was 
hauled by electric locomotives at once 
placed the new motive power under grave 
suspicion, and all kinds of unjust attacks 
and criticisms have appeared. For in- 
stance, much stress is laid upon the “low 
centre of gravity” of the electric locomo- 
tive, although this charge is entirely un- 
accompanied by an analysis of the attend- 
ant conditions, such as distribution of 
weights, method of construction of the 
pony trucks, etc., which must be taken into 
account in arriving at a conclusion as to 
whether or not the centre of gravity had 
anything to do with the wreck. 

There have also been charges made that 
the construction of the locomotive had not 
been carefully considered by -those en- 
trusted with its design and testing, and 
that the operating department of the com- 
pany had not been given full information 
as to the character of the new motive power, 
although the first trial locomotive, built 
by the General Electric and the American 
Locomotive companies in accordance with 
rigid specifications approved by the Elec- 
tric Traction Commission, was tested for 
two and one-half years on six miles of 
track of a quality inferior to that in the 
New York zone, covering 50,000 miles of 
actual, service, at speeds, with different 
weights of trains, as high as eighty-four 
miles per hour on tangents and seventy- 
five miles per hour on curves, and without 
a single derailment. 

Recently very elaborate calculations 
have becn made by the engincers of the 
two manufacturing companies and of the 
railroad, and also by Professor Swain, of 
the Massachusetts Institute of Technol- 
ogy, demonstrating the correctness of the 
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conclusions reached as a result of the prac- 
tical tests as to lack of any undue effect 
upon the track, and also as regards favor- 
able comparison with steam locomotives. 

As to the reflections on the installation 
regarding the use of the third-rail direct- 
current system, it is a fact the third rail 
worked perfectly as to the automatic cut- 
ting off of the current by the circuit- 
breakers and the insulation of the rail 
from contact with equipment and pas- 
sengers. 

On this question of the adoption of 
direct current by the New York Central, 
there are three points that show conclu- 
sively that there-was no other course for 
the company to adopt. 

First, the clearances in the Park avenue 
tunnel, fifteen feet from the top of the 
rail, absolutely prohibited the use of over- 
head construction, especially as clearances 
are required for the occasional passing of 
steam locomotives with heights of four- 
teen feet ten inches above the top of the 
rail, 

Second, the legislative act under which 
the Park avenue viaduct was constructed 
prohibits any additions such as overhead 
construction, which would therefore be 
immediately stopped by injunction. 

Third, the existence of an overhead 
trolley carrying high voltages within the 
limits of the city of New York is ex- 
pressly prohibited by law. 

Mr. Wilgus deplored any statement 
that, regardless of local conditions, but 
any one system, for instance the alter- 
nating current, is proper for use in heavy 
traction. In his practice he had found 
that every location has to be considered 
upon its merits. For instance, in the 
selection of the system for the electrifica- 
tion of the Detroit river tunnel he was 
instrumental in the preparation of spcci- 
fications that left the widest latitude to 
bidding companies for the offering of a 
design that would meet the requirements 
of’ safety, reliability and economy in first 
cost and maintenance, and the results 
showed conclusively that for this particu- 
lar case the direct-current system offered 
at least equal safety and reliability, and 
a saving of twenty-seven per cent in first 
eost and twenty per cent in annual cost 
of operation, the latter taking into ac- 
count fixed charges and depreciation. 

In conclusion Mr. Wilgus stated that 
during the searching investigations of the 
railroad company and also by the cor- 
oner’s jury and the Board of Railroad 
Commissioners, nothing had developed 
that shows that the electrical installation, 
per se, was in any way, shape or manner 
responsible for the disaster. 
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American Institute of Elec- 
trical Engineers. 


The 217th meeting of the American In- 
stitute of Electrical Engineers was held 
in the auditorium of the Engineering So- 
cieties’ Building, New York city, Friday 
evening, March 29. President Sheldon 
called the meeting to order at 8.25 o'clock. 
The secretary announced that at the meet- 
ing of the board of directors held in the 
afternoon 139 associates were elected, and 
Professor Alexander S. Langsdorf, St. 
Louis, Mo., and Leslie Lawrence Perry, 
New York city, were transferred to the 
erade of member. At the same meeting 
t!:e following directors’ nominees were se- 
lected for the coming election: Presi- 
dent—Henry Gordon Stott, New York 
citv. Vice-presidents—L. A. Ferguson, 
Chicago; W. C. L. Eglin, Philadelphia ; 
James G. White, New York city. Man- 
avers—Percy H. Thomas, New York city; 
B. G. Lamme, Pittsburg; H. W. Buck, 
New York city; Morgan Brooks, Urbana, 
Il]. Treasurer—George A. Hamilton, 
New York city. Secretary—Ralph W. 
Pope, New York city. 

The papers of the evening were then 
read, as follows: “Lightning Phenomena 
in Electric Circuits,” by Charles P. Stein- 
metz; “Protection Against Lightning and 
the Multi-Gap Lightning Arrester,” by 
D. B. Rushmore and D. Dubois; “New 
Principles in the Design of Lightning 
Arresters,” by E. E. F. Creighton. 
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The Frank Thomson Scholar- 
ships. 


At a meeting of the board of directors 
of the Pennsylvania Railroad Company, 
held in Philadelphia on March 27, the 
offer of Anne Thomson, Frank Graham 
Thomson and Clark Thomson of a fund 
of $120,000 to establish what are to be 
known as the Frank Thomson scholar- 
ships, was accepted and approved. The 
fund has been deposited with the Fidelity 
Trust Company as trustee. The grantors 
of the trust declare their desire to afford 
to “sons of living or deceased employés 
of all the lines of the railroad an oppor- 
tunity for a technical education so as bel- 
ter to enable them to qualify themselves 
for employment by the company.” Com- 
petitive examinations are to be held, open 
only to sons of Pennsylvania Railroad em- 
ployés. Beginning this year two scholar- 
ships, each of which amount to $600 per 
year, are to he filled, and every year two 
will be added. After four years two will 
be graduated annually, keeping a total of 
eight men in college-all the time, 
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The Electrical Code Meeting. 

As different from the old-time insur- 
ance agent, universally made up from 
failures elsewhere in life, so is the modern 
underwriter with his contract carefully 
drawn for indemnity against the range of 
possibilities of fire damage, so the modern 
practice of insurance calls to its aid all 
ranges of technical skill. 

The fifteenth annual meeting of the 
electrical committee of the Underwriters’ 
National Electric Association was an oc: 
casion of more than usual importance, 
and from the nature of its deliberations 
attracted the attendance of a large num- 
ber of operating electrical engineers from 
all parts of the country. 

The purpose of this meeting was in 
connection with proposed amendments to 
the national electrical code, fundamental- 
ly in the interest of preventing avoidable 
fire loss. 

The underwriters generously invited all 
interested persons to attend and to take 
part in the deliberations of the meeting, 
which consisted of over 200 persons. 

These persons in their turn were largely 
representative of others, and in this con- 
nection there were other meetings. 

First, the underwriters’ electrical com- 
mittee occupied two days in scrutinizing 
reports of committees and various sug- 
gestions embodying 342 different proposi- 
tions for changes in the rules. 

A committee of the National Electric 
Light Association and also the code com- 
mittee of the American Institute of Elec- 
trical Engineers held sessions devoted to 
this subject, and the New York Electrical 
Society held a meeting to discuss the ques- 
tion of the electrical fire hazard. 

Therefore when the underwriters held 
their meeting there was no lack of prepa- 
ration nor excuse for lack of advance in- 
formation, for the underwriters had 
printed in advance a bulletin of twelve 
pages which contained all committee re- 
ports and the numerous suggestions, 80 
that no interested party could be taken 
by surprise. 

These bulletins had been distributed 
by thousands, and, thanks to extended 
references in the electrical press, due no- 
tice was given. 

Although the underwriters might have 
claimed ownership and possession in the 
matter, yet they did not rest on any tech- 
nicality, but gave free and full scope to 
the expression of opinion by those pres- 
ent. 

The result has been in the line of the 
most thorough treatment of the subject 
from a conservative standpoint. Advances, 
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particularly in the line of subsidiary ap- 
pliances, have naturally called for modi- 
fications in the rules, but the greater por- 
tion of the propositions, certainly over 
nine-tenths, were defeated. 

The day after the underwriters’ meet- 
ings the National Conference on Elec- 
trical Rules held its meeting as an after- 
math, but did not criticize the action of 
the underwriters, except to emphasize in 
a resolution their opinion that these rules 
should be confined in their scope to ques- 
tions of fire hazard, and it is probable 
that this expression will result in an 
elimination of certain portions of the code. 

The question has been cogently asked, 
Why should the busy men in positions of 
responsibility in electrical industries be 
called upon every year to devote time 
and attention to this matter of possible 
changes in the underwriters’ rules ? 

This question carries with it its own 
answer, for the electric industry has been 
so alert in its progression as to present 
new issues and depreciate old ones. 

New methods of electrical progress have 
also introduced methods of greater safety, 
and it is to their credit that the rules 
should be modified accordingly. 

The final result of this meeting will 
establish simpler methods in the rules, 
but there is one question which has re- 
ceived favorable consideration by the 
National Electric Light Committee and 
also that of the Code Committee of the 
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neers, and finally by the Underwriters’ 
Electrical Committee, and that is that the 
numerous amendments made in the 
original national electrical code of 1897 
have to some extent impaired the logical 
arrangement and clear expression of the 
original ; therefore arrangements are being 
made for the enormous task, in the near 
future, of recodifying these rules. 

Two years is a small allowance for this 
task to be done in as worthy a manner as 
the work warrants, but when once done 
in a proper manner the results will justify 
the effort. 

—0 
The Electrolytic Lightning 
Arrester. 

The paper read a short time ago by 
R. P. Jackson before the American Insti- 
tute of Electrical Engineers, on “Recent 
Investigation of Lightning Protective Ap- 
paratus,” in which an electrolytic device 
was described, has led C. C. Garrard to 
give an account of some work in this 
direction which he conducted in 1901. 
The work was done in connection with 
S. Z. de Ferranti, who applied for an 
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English patent on the device, but allowed 
it to lapse. The idea was to use a num- 
ber of aluminum dishes fitting one within 
the other, separated by pieces of ebonite: 
The dishes were filled with bichromate of 
potash or some other solution by pouring 
this into the top of one and allowing it 
to flow over into the others. They thus 
formed a kind of tray battery, the lower 
surface of each dish acting as an anode, 
and the upper surface as a cathode. Such 
a device was found to be excellent for 
placing in series with a spark-gap for 
protecting conductors against lightning 
discharges. The sudden rise in voltage 
broke down the film forming on the alu- 
minum, and after the passage of the dis- 
charge this immediately reformed. The 
trays were also used as condensers of large 
capacity. Used as lightning arresters 
they could be set extremely near the work- 
ing voltage of the line. A number of 
practical experiments were made, in which 
this arrester was placed on a 6,600-volt. 
two-phase system between the bus-bars 
and the earth. A spark-gap was inter- 
posed in the ground circuit, of the ordi- 
nary horn type. With this arrangement 
an arc, when formed, was extinguished 
quietly. At the instant of the discharge 
the surface of each disc was covered with 
a number of tiny sparks. Another test 
was made on a 2,000-volt continuous-cur- 
rent circuit. Here it had been found im- 
possible to switch off a large current from 
the generators without having the commu- 
tators flash over. By connecting the elec- 
trolytic resistance directly across the bus- 
bars, without any intervening spark-gap., 
this difficulty was overcome. It was felt, 
however, that in spite of the excellent 
performance of the apparatus, there was 
no field at that time for it in England, 
and the matter was dropped.—Abstracted 
from the Electrician (London), March 15. 
—_—__<@—-—___—- 

Meeting of Maine Indepen- 
dent Telephone Company 
Managers. 

Thirty-five managers of independent 
telephone companies in Maine met at the 
DeWitt House, in Lewiston, Me., on 
Wednesday, March 20. The objects of 
the association were discussed, and if was 
decided to hold another meeting, probably 
in June. The élection of officers resulted 
as follows: president, F. E. Ebersole, Port- 
land; vice-president, W. H. Ludvey, West 
Paris; secretary, H. M. Crow, Houlton; 


treasurer, Harry S. Russ, Mount Vernon. 
Executive committee: F. L. Ames, Nor- 
ridgeweck; C. B. Chandler, New Glouces- 
ter; Dr. Behaught, Calais, and the presi- 
dent and secretary ez officio. 
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National Efectric Light Asso- 
ciation Street-Lighting 
Specifications. 

A meeting of the committee of the Na- 
tional Electric Light Association to con- 
sider street-lighting specifications and 
new methods for street illumination was 
held on Saturday, March 30, at the offices 
of the association in the Engincering So- 
cicties Building, New York city. Dudley 
Farrand is chairman of the committee, 
and the other members are Louis A. Fer- 
guson, Paul Spencer, C. P. Steinmetz and 
A. E. Kennelly, all of whom were present. 

It is the intention of the committee to 
frame a model contract between munici- 
palities and central station companies do- 
ing street lighting, and to include therein 
the relative illuminating values of the sev- 
eral types of illuminants now in use for 
such purposes, so that if a company wishes 
to change over from one system to another 
there may be no difficulty in settling the 
question of relative efficiencies. 

This is a subject regarding which many 
inquiries have been directed to the office 
of the association, and the report of the 
committee will be greatly appreciated by 


the members. 
— 0M 


Huminating Engineerin 
Society. 

The next meeting of the New York 
section of the Illuminating Engineering 
Society will be held Friday, April 12, at 
8.15 P. M., at the Edison Auditorium, 44 
West Twenty-seventh street, New York 


city. Subjects for discussion will be as 
follows: 

“Standards of Light, Primary and Sec- 
ondary.” 7 


“Comparative Rating of Inverted and 
Upright Incandescent Gas Lamps.” 

‘Desirability of Combining Different 
I}luminants and Lights of Different Color 
in Stores.” 

“Modifying Effect Exercised by Re- 
flectors and Globes Upon the Distribution 
of Light About a Source.” 


— ela 


Progress of the Marconi 
Wireless Telegraph Com- 
pany of America. 


The report of the directors of the Mar- 
coni Wireless Telegraph Company of 
America for the year ended January 31, 
1907, shows total assets of $6,053,850. 
The report states that the commercial 
work of the company continues to show 
improvement. During the past fiscal 
year the steamship and station receipts 
showed an increase of $22,961 over those 
of the previous year, while the station and 
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steamship expenses showed an increase of 
$6,106. Seventy-eight ocean-going steam- 
ers, trading between America and the 
Continent, are now equipped with Mar- 
coni short-distance apparatus. This en- 
ables them to communicate with shore sta- 
tions up to distances of 250 miles and, at 
the same distance, with each other. 


— eo —____. 


The United States Military 
Telegraph Corps—A Mem- 
orable Meeting. 

The Hall of Fair Women, in the Hotel 
Manhattan, Madison avenue and Forty- 
second street, has been the scene of many 
memorable gatherings, but of none so 
unique, interesting and so characteristic 
of genuine fraternal spirit as that held on 
the evening of Thursday last week. The 
Military Telegraph Corps of the Civil 
War numbered 1,400 young, active, ex- 
pert operators who, during that eventful, 
critical period, kept all parts of the army 
in close touch with each other and with 
the War Department, and constituted one 
of the most important elements in the 
force which suppressed rebellion and se- 
cured the safety and perpetuity of the 
American Republic. Since that time the 
forty-two passing years have seen the mus- 
tering out of more than 1,200 of the orig- 
inal number. At this reunion fifty mem- 
bers were present and letters from sixty 
others were received and read. The sons 
of members were invited to attend, and 
twenty of these young men were present. 
The regular members of the corps were 
General Thomas T. Eckert, Andrew Car- 
negie, Colonel R. C. Clowry, A. B. Chand- 
ler, Colonel William R. Plum, Colonel 
J. R. Gilmore, Richard O’Brien, Dr. 
John E. O’Brien, D. H. Bates, Charles 
A. Tinker, William B. Wilson, George C. 
Maynard, Charles W. Jacques, Daniel 
Colestock, A. H. Bliss, John R. Dixon, 
William L. Ives, Stephen E. Barton, Al- 
bert W. Orton, Henry H. Atwater, Frank 
A. Stumm, Theodore Moreland, M. H. 
Kerner and William J. Dealy. Among 
the invited guests were Henry D. Esta- 
brook, John B. Van Every, George Gray 


Ward, John C. Barclay, Clarence H. 


Mackay, Thomas F. Clark, William H. 
Baker, William H. Eckert, Major A. E. 
H. Johnson, Frederick T. Leigh, C. C. 
Buel, Horace White, Samuel S. McClure, 
General N. B. Thurston, William S. 
Hawk, Charles P. Bruch, William Maver, 
Jr., Walter C. Humstone, William H. 
Woolverton, James Kempster, Frank H. 
Chandler, Belvidere Brooks, John B. Tal- 
tavall, F. J. Scherrer, E. M. Mulford, 
Daniel B. McCoy and others. The man- 


“make the occasion a great success. 
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agement of the reunion was in charge of 
a committee consisting of Charles A. Tin- 
ker, William J. Dealy, D. H. Bates, A. B. 
Chandler and M. H. Kerner. Mr. Bates 
presided over the affair with his accus- 
tomed tact and spirit and did much to 
The 
hall was beautifully arranged and deco- 
rated and an excellent and well-served 
banquet was provided and fully enjoyed 
by the company The menu was: 
Oyster Koktales 
Klear Mock Turtle 
Olives Salted Amonds 
Plankt Shad, Manhattan 

Kukumbers 
Filly of Beef, Fresh Mushrooms 
Potatos Chateau French String Beans 


Roman Punch 
Rost Squab Stuft 


Celery 


Kurant Jelly Kresses 
Salad Manhattan 
Fancy Form Ice Kreme 
Petty Fours 
offy 
Sauterns Cigars Cigarets 
Apollinaris 


In commencing the second part of the 
exercises Mr. Bates presented the name of 
General Eckert as the Dean of the Corps, 
who has seen sixty consecutive years’ serv- 
ice in the telegraph and is still in active 
work. The comrades and friends gave an 
enthusiastic greeting to the general, who 
feelingly expressed his appreciation and 
pleasure. The next speaker was Colonel 
Clowry, the first military telegrapher who 
performed service on the ficld of battle, 
who gave an interesting account of his 
experiences. Then Colonel Plum, the his- 
torian of the corps, told incidents of the 
service in which he was engaged, and paid 
high tribute to the men of the army tele- 
graph. Mr. Carnegie was next intro- 
duced as the father of the Military Tele- 
graph Corps, and for twenty minutes kept 
the assembly in a state of delight by his 
spirited, eloquent address, delivered in the 
most informal and feeling manner. He 
made a brief reference to business meth- 
ods in high financial circles and then 
turned to reminiscences of his active life, 
beginning with his service as a telegraph 
messenger at three dollars a week, describ- 
ing his tour to Washington with a gang 
of railroad builders, when they were 
obliged to go via Annapolis because the 
regular route was obstructed by the seces- 
sionists; an immediate call for telegraph 
operators, and the organization of the telc- 
graph corps. Pointed, pertinent, four- 
minute talks were given by Chandler, Tin- 
ker, Wilson, Maynard, Laird and others. 
During the evening the exercises were en- 


livened by appropriate music given under 
the direction of Mr. Kerner, who also 
directed a stereopticon exhibition of por- 
traits and scenes of army experiences. A 
friendly spirit of camaraderie prevailed 
throughout the entire reunion, making the 
occasion one of great pleasure to all who 
were present. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


Loealization of Faults on a Three- 
Wire Network. 

Instructions for locating faults are gen- 
erally limited to the finding of the fault 
after it has been located on a given length 
of cable. F. Fernie discusses here the 
best methods of determining the feeder 
upon which the fault has occurred. A 
method sometimes used is first to break 
the third-wire earth connection and mo- 
mentarily earth the opposite outer main, 
to see which instrument needle gives the 
largest kick. A variation of this consists 
in quickly cutting out and putting resist- 
ance in the third-wire earth connection. 
This method is useless when there is a 
motor load on, as the needles are then 
swinging continuously. The earthing of 
the positive main is objectionable, and 
negative faults are more frequent than 
positive ones. A positive fault nearly 
always leads to negative and third-wire 
faults.. The earthing of the negative main 
is not so objectionable, though it is likely 
to burn holes in the lead at all sorts of 
places distant from the fault. In mod- 
ern networks the different districts fed 
by feeders are coupled together by fuses. 
On such a network a fault may be local- 
ized to a particular feeder if a man be 
sent around to open all the fuses. Then, 
at the period of lightest load each feeder 
is momentarily broken until, on the par- 
ticular feeder being reached on which the 
fault exists, the third-wire earth ammeter 
springs back to zero. This method is 
rather barbarous, and the following way 
has been used by the author, which is 
fairly quick and reliable. The different 
feeder districts are linked together by fuse 
switches placed in pillars above ground. 
Two third-wire feeders should be run to 
two feeding points as far as possible 
apart. The network is divided into two 
distinct parts by means of the fuses, a 
man going around on a bicycle and open- 
ing them. At the station the system is 
divided into two parts and fed by inde- 
pendent dynamos. The balancers are em- 
ployed to regulate one section, and the 
battery to control the other. Two third- 
wire bus-bars are extemporized, if neces- 
sary, and an ammeter connected between 
each and the earth. If a leak exists it 
will then show on one or the other of these 
ammeters. Then, by transferring groups 
of feeders from one dynamo to the other 


it is easy to determine within which group 
the fault exists, and by changing back one 
at a time the faulty feeder is quickly lo- 
cated. The above method is applicable 
also for the localization of third-wire 
faults—Abstracted from the Electricai 
Review (London), March 15. 
< 


Measurements of the Electrical Po- 
tential During the Total Solar 
Eclipse of August 30 at Tripoli, 
Barbary. 

An account is given here by Emilio 
Oddone of the records made of the elec- 
trical potential of the air during the solar 
eclipse of August, 1905. The author had 
charge of the measurements made at the 
Tripoli, Barbary, station. Two electrom- 
eters, one of the Exner and one of the 
Mascart type, were used. These were 
charged by means of water collectors, 
which were placed on a terrace, one six 
metres above the other. The electrom- 
eters were tested twice a day, and one 
of them had been tested before being sent 
to Tripoli. Records of the air potential 
were taken for several days before and 
after the eclipse, in order to obtain the 
daily curve of potential. These show that 
the potential of the air has its lowest 
value at about half-past five in the morn- 
ing, increasing slowly until seven o’clock, 
and then more rapidly, and at ten o'clock 
reaching its highest value, 205 volts. This 
time is also the hour for the inversion of 
the wind. After that the potential falls, 
at first regularly. At half-past one the 
potential has decreased to about ninety 
volts, and then begins to rise, and at 5 
P. M. reaches a second maximum of about 
190 volts. After five it generally falls rap- 
idly. During the evenings the electrom- 
eters lose their effectiveness because of 
a heavy fall of dew. On the day of the 
eclipse the potential in the morning waa 
about normal. The minimum reached on 
this day was about an hour and a half 
earlier than normal. The course in the 
afternoon was almost the opposite of the 
normal change. A few minutes after the 
astronomic contact the potential, then in 
ascending course, began to diminish con- 
siderably. Near the time of totality a 
sudden maximum appeared, followed by 
a sudden fall. This was at 2.38 P. M. 
Another maximum, less pronounced, but 


well defined, occurred at 3.40 P. M. At. 


five o clock the potential showed a ten- 
dency to rise again, but there was no sym- 
metry. The direct-reading electrometer 
showed an almost regular and continual 
ascent from 5 to 9.30 a. M., when the 
leaves came in contact with the upper 
plates, showing that the potential was 
over 250 volts. Unfortunately, the ob- 
servations were undoubtedly influenced by 
a high wind which prevailed during the 
entire day. Clouds of dust alsọ passed 
across the sky from time to time. For 
this reason the eclipse can not be con- 
sidered as the only cause of the higher 
potentials shown by the direct-reading in- 
strument, because even before the eclipse 
the potential was rising rapidly. How- 
ever, if the eclipse had nothing to do with 
the abnormal conditions, it is worth while 
to note that at thirty-four minutes past 
one, four minutes after the initial con- 
tact, the potential and energy curves not 
only interrupted their rapid ascent, but 
began suddenly to descend. Like obser- 
vations had been made previously by five 
observers, and these all showed a similar 
fall of potential after the eclipse began. 


During last August’s eclipse similar ob- 


servations were made also by six observers, 
which showed results resembling those ob- 
tained at Tripoli, although the weather 
conditions were different. — Abstracted 
from Terrestrial Magnelism ‘and At- 
mospheric Electricity (Baltimore), De- 


cember. 
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Choice of Apparatus and Appliances. 

A few suggestions for selecting appa- 
ratus for electric supply stations are made 
here by J. D. Ross. So much difference is 
found in different makes of apparatus 
that smooth running in a plant can only 
be got by careful selection. It is pointed 
out that in spite of the great advance in 
the design and construction of electrical 
apparatus, there has been comparatively 
little advance in the design of apparatus 
for protecting human life. For this rea- 
son the greatest care should be taken in 
installing high-tension devices, so as to 
avoid all chances for short-circuiting and 
making it unlikely that attendants, in a 
moment of thoughtlessness, may come in 
contact with dangerous circuits. Where 
a system feeds transmission lines the 
switchboards must be designed more lib- 
erally, more space being, interposed be- 
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tween live parts and the ground. High- 
tension switches should be designed so 
that there is oil between live parts and the 
tanks, and creepage should not occur on 
the terminal insulator. For controlling 
such switches electric operation is pre- 
ferred. Mechanical control is probably 
best in small plants, but it is too expen- 
sive for large plants; and, besides, then 
becomes dangerous to workmen. Switches 
operated by single solenoids have not been 
as satisfactory as those using two. It is 


practicable to regulate individual light- 


ing switches automatically, so as to pre- 
vent complaints from flickering lamps, 
due to changing loads. It is almost im- 
possible for an operator to maintain ideal 
regulation at the end of a long feeder, 
particularly if each must control a num- 
ber of such feeders. On alternating cir- 
cuits the best regulation is given by means 
of single-phase regulators, as with the ex- 
ception of motor loads, the phases are 
nearly always unbalanced, and a polv- 
phase regulator does not admit of regula- 
tion of single phases. For 45,000-volt 
lines the horn arrester is used, two gaps 
being placed in series with a water rc- 
sistance connected to earth. ‘The resist- 
ance is made from a two-inch fiber con- 
duit thirty feet long, supported vertically 
by a cross-arm on the pole. The terminal 
of the second gap dips into the top of the 
tube. The bottom of the tube rests on 
the ground, where it is connected to an 
iron pipe. The tube is filled by forcing 
water in at the bottom until it overflows 
at the top, carrying away all dust. In 
cold weather the water is allowed to flow 
so as to prevent freezing. For station 
wiring rubber-covered wire is preferred 
for low voltages. One side of the trans- 
former circuit is grounded both at tle 
transformer and at the switchboard. 
Thoroughly fireproofed covering of high 
dielectric strength should be placed on all 


important high-voltage buses or wires. - 


The best method of supporting the wires 
is on angle-iron racks. For outside work 
nothing smaller than No. 6 B. & S. gauge 
should be used for voltages over 500. 
In selecting transformers those of the 
same make only should be connected in 
parallel; otherwise heavy cross currents 
will flow, heating the one having the best 
regulation. It is doubtful if it is econom- 
ical to use transformers rated at less than 
two and one-half kilowatts or larger than 
twenty-five kilowatts. The latter size is 
convenient for mounting on poles, and 
is about right in business districts.— 
Abstracted from the Journal of Elec- 
tricity, Power and Gas (San Francisco), 
March 16. 
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Preliminary Measurements on Tem- 


perature and Selective Radiation 

of Incandescent Lamps. 

A preliminary report is made here of 
an investigation into the selective radia- 
tion of incandescent lamps. The method 
of measurement consisted in projecting, 
by means of lenses, an image of the fila- 
ment under investigation upon a flat car- 
bon ribbon. The latter was then heated 
by means of a current passed through it 
until it reached the same brightness as 
the image upon it. The temperature of 
the ribbon was then determined by means 
of a Holborn-Kurlbaum optical pvrome- 
ter. To study the selective radiation for 
different colors, monochromic glasses were 
interposed. Measurements were made in 
a range from 700 to 1,850 degrees centi- 
grade. Higher temperatures were ob- 
tained by extrapolation, but this is be- 
lieved to be correct within one or two 
degrees up to 2,150 degrees. The selective 
radiation of a number of tungsten fila- 
ments was studicd by measuring the black- 
body temperatures of the filament for red, 
green and blue light. One of the filaments 
had a inore polished appearance than the 
others, and this showed a distribution of 
energy more nearly like that of platinum. 
Platinum, by the way, is the best reflector, 
and therefore shows greater selective radia- 
tion than other metals, and would therc- 
fore be the most efficient material for 
lamp filaments, could it stand the high 
temperatures. During the tests two of 
the tungsten filaments were burned out, 
the breaks showing that the tungsten had 
been fused. The temperatures at which 
the breaks occurred were 2,950 and 2,850 
degrees centigrade, respectively, indicat- 
ing a mean true temperature of about 
3,200 degrees centigrade. Experiments 
showed that the temperature of the fila- 
ments rises when they are first put on the 
circuit. This is in agreement with the 
increase in efficiency which has been ob- 
served. For the sake of comparison with 
metal filament lamps, a study was made 
of the behavior of carbon filament lamps 
at high temperatures. Owing to the rapid 
deterioration of the carbon filament, the 
maximum temperature attained could not 
be determined accurately. However, it 
lay between 2,500 and 2,800 degrees cen- 
tigrade. The results of the measurements 
show that when the approximate true tem- 
perature of the tungsten filament was 
1,800 degrees, the  black-body tem- 
perature for the red rays was 1,700; for 
the green rays, 1,724; for the blue, 1,734. 
With an approximate true temperature of 
3,190, the black-bydy temperatures were 
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as follows: For red, 2,900; for green, 
2,943; blue, 2,994. Tantalum lamps 
showed that when the approximate true 
temperature was 1,800 degrees the black- 
body temperature for the red rays was 
1,700; for the green, 1,727; for the blue, 
1,752. With an approximate true tem- 
perature of 2,300 degrees the black-body 
temperatures were as follows: Red, 2,100; 
green, 2,147; blue, 2,198. A few prelim- 
inary measurements made with Nernst 
glowers at lower temperatures seem to in- 
dicate an appreciable increase in the se- 
lective radiation for green light. The re- 
sults indicate that the great gain in effi- 
ciency of the tungsten lamp as compared 
with the tantalum must be attributed to 
the higher temperature at which the 
former metal may he worked continuously, 
Likewise, the marked increase in efficiency 
of both these lamps over the carbon fila- 
ment lamps, while due, to some extent, to 
selective radiation, depends to a greater de- 
gree on the higher temperature at which 
they are,operated. This conclusion seems 
not to be in agreement with the high eft- 
ciency of these lamps as compared with 
the are lamp, as the temperature of the 
crater is 1.500 degrees higher than that 
reached by the incandescent lamps; but 
there is, in the case of the arc, an enor- 
mous loss of energy by conduction from 
the carbons, and by convective circula- 
tion.—Abstracted from the Bulletin of the 
Bureau of Standards (Washington), De- 
cember. 

—— 0 
Conference on Municipal 
Ownership and Public 
Relations. 

On March 22 a conference of electric 
light, gas, telephone and railway inter- 
ests was held in New York citv. The 
conference topk the form of a dinner at 
the Waldorf-Astoria Hotel. The repre- 
sentatives of the American Strect and 
Interurban Railway Association were 
Charles D. Wyman, Boston, chairman of 
the committee on municipal ownership; 
W. Caryl Elv, Buffalo, chairman, and 
Henry A. Robinson, New York, of the 
committee on public relations, and Ber- 
nard V. Swenson, New York, secretary 
of the association. ‘These committees will, 
within a short time, issue a series of ques- 
tions to be answered by the street railway 
companies of the country. The data com- 
piled in this wav will be used as a basis 
for reports which will be presented by the 
committees at the 1907 convention of the 
association, 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Growing with One’s Busi- 

ness. 

The long-shut floodgates are open, 
and the great public is being given an 
opportunity to come and partake of the 
benefits which electricity offers. 

And the sign is good! 

Too long has the central station man- 
ager devoted his entire energy to the 
mechanical end of the situation. Too 
long has he busied himself with the tech- 
nical, and lived, as it were, in a limited 
circle of his own making. 

To be sure, he builded around himself 
this excellent circle of co-workers and ex- 
pert associates; yet it existed in seclu- 
sion, so far as the public was concerned. 
Common folks regarded it as the exclu- 
sive circle of the austere elect. No warmth 
of feeling existed between the two. They 
were separated by a gulf which grew 
wider and wider and more formidable as 
the central station digged and hewed and 
dived deeper into the mysterious mechan- 
ical possibilities of electricity, totally ob- 
livious that such a thing as the public 
existed, or that a business-getting com- 
mercial spirit deserved its consideration. 

To-day the manager of the central sta- 
tion and its talent have discarded the 
smoked glass, and are seeing the situation 
with clearer eyes. The public is no longer 
left to slowly drift its languid way into 
the knowledge of the advantages which 
electricity offers it. Instead, the central 
station doffs its superior vestments, lim- 
bers up its backbone, rolls up its sleeves, 
spits on its hands and goes out after busi- 
ness, until to-day it is numbered among 
other sensible business concerns which 
realize that they depend upon the good- 
will of the public and must, perforce, 
shape their methods on true business prin- 
ciples. 

To this end the central station man- 
ager’s position takes on an added capac- 
ity. It is for him to devise ways and 
means and measures and schemes, to ap- 
peal to his people. Oftener than not he 
was an able solicitor before he became a 
manager. Oftener than not he knows the 
ropes, the trials and hardships, the dis- 
couragements and pleasures of the field 
solicitors. He, more than others, is 
equipped, by experience, to sympathize, 
advise with and encourage his outside 
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men. He has reached the point where it 
is not policy for him to keep to the field 
of actual solicitation himself, for his pres- 
ence, his spirit, his knowledge, can be put 
to greater usefulness inside, devising 


behind the constantly moving panorama 
and become a back number endangers his 
prestige and his ability to pose as a worthy 
chief. 

= Conditions have changed remarkably, of 


Electrical exhibit of an enterprising electrical contractor who is being encouraged in 


every way possible to partici 
of Dubuque, lowa. This 
profitable by many central stations. 


measures for the business-getting depart- 
ment of his company. 

As an example to his outside men, he 
forms a more or less stimulating inspira- 
tion. But he does so only so long as he 
grows with the business, and keeps alert 
and alongside current conditions. To slip 


te in the publicity campaign of the Union Electric Company 
enthusing of electrical contractors has been found to be extremely 


late, as to the public’s attitude toward 
electricity, and they are changing almost 
daily. People are regarding it more as a 
commodity that they should be interested 
in. With a campaign of attention-com- 
pelling, truthful, forceful printed adver- 
tising, exploited by the inventive man- 


Zi 


IL 


April 6, 1907 


ager, and talking to the people in plain, 
non-technical language, there is no rea- 
son why he can not manage this advertis- 
ing, with systematic plans and the work 
of his solicitors, and thus go out after 
new business, and land it. 

A number of managers have inaugu- 
rated a plan of seeing that each and all 
of their solicitors interest themselves in 
the advertising being sent out, to the end 
that they so familiarize themselves with 
it that the influence of the advertising 
and the personal labors of the solicitors 
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Samples of the illustrated letters sent out by the Buffalo General Electric Company. 


work hand in hand harmoniously for re- 
sults. In fact, this sort of combination 
effort has proved itself of such worth that 
a certain central station, whose name is 


not important to this article, has put into 


practice the plan of sending to each solic- 
itor’s home a copy of each and every piece 
of advertising matter mailed to its people, 
at the same time urging that the solicitors 
take a personal interest in the matter, 
study it, learn it, and so fit themselves 
to be ready to be able to talk electricity 
anywhere and everywhere. 

Perhaps the taking pains with and nurs- 
ing of solicitors may not resemble a Roman 
holiday for the average central station 
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manager, because he is a busy man and 
has plenty of his own troubles to contend 
with. At the same time, his own ability 
did not come to him while he sat quietly 
twiddling his thumbs. He worked for it, 
hustled for it, thought and sweated and 
exerted himself, got it step by step, slowly, 
tediously, and sometimes discouragingly— 
but finally, he arrived. 

The world isn’t turning out an over- 
supply of geniuses these days, and no 
manager can safely figure on his solicit- 
ors jumping, full-fledged and in perfect 
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business-getting department of a central 
station company has no room for fossils. 
These are the days to push and pull, for 
the public is just waking up from a de- 
layed consideration of what electricity 
means to it. 

Much depends upon the manager. He 
can not wisely turn his solicitors loose to 
go their devious ways. Let a studied 
policy be inaugurated. Let there be a 
thorough understanding between solicit- 
ors and manager. Let the manager ad- 
vise, admonish, tutor, train and stimu- 
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The headings on these letters are attractively printed in 


colors and the letter is printed facsimile typewritten style. 


working order, like Minerva from the 
head of Zeus, into a complete knowledge 
of business-getting capability. There ex- 
ists no royal road to the learning of this. 
So it behooves the central manager, who 
has passed through the trials and tribu- 
lations of solicitation, to impart, patiently 
and persistently, to his generally willing 
men whatever knowledge he can in this 
respect. 

It is a sad reflection on the race that 
some men reach a point where they stop 
growing. When this happens to a central 
station manager his days of usefulness 
can be counted on the fingers of a man 
who has lost several in a saw-mill. The 


late his men with a spirit of know-how 
and aggressiveness. Let them not be like 
the biblical “dumb driven cattle,’ but 
alert and observing even to the point of 
searching out the latent possibilities ex- 
isting in their respective territories. 

Your solicitor likely has brains and re- 
sources, but with just enough of human 
nature in him to sometimes grow careless 
or perfunctory in his work. It is the 
central manager’s function to keep the 
flame glowing, and it is not a difficult 
task so long as he can create and hold 
the respect and admiration of his men. 

If he can not do that, he can not build 
up a thinking, studying, observing, busi- 


ote 


ness-getting department. And if he can 
not do that, somebody, from somewhere, 
some day, is going to come along and take 
his job. 

The central manager is the logical drill- 
master of the solicitors’ corps. 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
belleve, will prove valuable to managers of 


new-business departments in suggesting 

amate oeaslocal meetings with he com 

ee a accept contributions 
and suggestions from any of our readers. 

I’ve only got a few minutes this morn- 
ing, boys, so Pll confine myself to a few 
words on the value of health in your voca- 
tion. | 

Now don’t dodge. I’m not going to tell 
you how to become a Sandow, or how to 
diet yourself, or anything like that. 
Health is such a simple matter of observ- 
ing a few of Nature’s laws, that there is 
really no excuse for as much sickness in 
the world as there is. 

Remember, a sick man in business 1s 
rubbish. He can’t do either himself or his 
employer justice. He’s a drag, instead of 
a help and inspiration. 

Doesn’t the bright eye, alert step and 
brisk, cheery manner of a healthy man al- 
wavs court our admiration and attention. 
There’s no denying the man full of vim 
and vigor for his work. 

Of course, we can’t all be big and strong, 
but that’s not the idea. The idea is to 
observe the proper laws of right eating, 
sleeping, exercise, recreation, etc., in such 
a way that you'll always be at concert 
pitch for your work. And you can’t be 
that if you go in for too many late sup- 
pers, not enough sleep, too many nights out 
with the boys, etc., and report next morn- 
ing feeling like a stuffed owl, and with no 
desire to work. 

There's a limit of endurance in every 
Respect that limit and vou'll do 
Overstep the 


person. 
hetter continnous work. 
limit. and vou're bound to gradually break 
down in health -and lose your earning 
power. 

We should so regulate our lives that we 
can come to work every morning keen for 
our duties, We should forever keep in 
mind that health is life's greatest asset, 


and that it can not be properly maine 
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tained without proper diet, sleep, fresh 
air, exercise and recreation. 

Don’t be one of that vast army of people 
who merely exist, but live in the truest 
sense of the word, and utilize and enjoy 
the many benefits a kind Creator gave you, 
the greatest of which is health. 

And don’t forget that your own health 
is really a matter in your own hands, for 
vou to maintain. 


It will be our endeavor. from week to 


week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think It would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 

_ Parker, care of the ELECTRICAL REVIEW. 

With valiant Nature’s mightiest engine 
behind it, the Buffalo General Electric 
Company is peculiarly well fortified to 
give to its people such powerful, steady, 
inexhaustible, economical service as only 
old Niagara is capable of supplying. 

Builded upon such a staunch founda- 
tion, upon which to rear its whole business 
fabric, this discerning company is leaving 
no stone unturned to win the good will 
and patronage of its people. 

“Current Talk,” the entertaining, in- 
structive bulletin of the company, goes 
out on its way once a month, carrying its 
message of a better era, and proving to all 
who will listen the glorious promise of 
electricity for light, power and various 
other store and domestic uses. 

Besides “Current Talk,” which this 
company writes and composes in its own 
office, it recently placed a large advertis- 
ing contract with a well-known advertis- 
ing firm for a series of four direct-by- 
mail advertising services—one for resi- 
dents, one for stores, one for power users, 
and one for prospective sign users. Each 
of these four services call for two different 
pieces of advertising per month, consist- 
ing of a variety of folders, booklets, mail- 
ing cards and facsimile typewritten let- 
ters with special design for the heading 
(see letters illustrated). All of these dif- 


ferent pieces of advertising are handsome» 


Vol. 50—No. 14 


ly designed, printed in two or more colors, 
on the best of paper, and they are written 
by men who have made a study of central 
station advertising which puts them in a 
position to turn out literature that will 
bring business, and lots of it. 

Of course every piece of advertising 
except the mailing cards has return postal 
cards enclosed, bv which the parties in- 
terested may make an appointment with 
the company’s representative. 

Especial effort is directed to the mani- 
fold uses of electricity in the home, and 
as an expected result, there has poured in 
to the company sufficient new, good busi- 
ness to amply justify the advertising ef- 
forts indulged in. 

Shop power business has also been 
aimed at, with such results as might 
naturally be expected. 

All in all, the Buffalo General Electric 
Company is thoroughly awake and ag- 
gressively alert in the commendable mis- 
sion of tutoring its public, almost down 
to a unit, in the universalisin of electric- 
ity, which is rapidly being recognized as 
a Moses to lead the world out of the wil- 
derness of insufficient light and incom- 
petent power. | 

Public appreciation, which is being 
gradually, but surely, brought about in 
Buffalo, is a possible, nay, probable, con- 
dition which a properly educative service 
of direct-by-mail advertising is bound to 
achieve, anywhere, among any people in 
our country. 

The clouds are about to break, and 
through the blue there shines forth, clear- 
ly and understandingly the urgent invita- 
tion to the universal use of electricity. 

And so it behooves any central stations 
in our land to-day, to see and take advan- 
tage of the signs, and lead their people to 
the new light and power—the coming 
light and power of all civilized mankind. 

The management of the Lima Electric 
Light and Power Company, of Lima, 
Ohio, seems to have a very good plan for 
encouraging and maintaining an electric 
sign system in its city. The company 
operates upon a flat rate. All the electric 
signs.are placed upon the same circuit 
and at a given time current is turned on 
and every sign is doing business at once. 
The same process governs when it comes 
to closing. All are closed from the head, 
so there is no rivalry or bad feeling as to 
closing time. And, by the way, it is worth 
one’s while to take a look when things are 
turned on in Lima. And the end is not 
yet, they are still coming. Results of 
vigorous personal solicitation are coupled — 
with judicious and brainy advertising, 


April 6, 1907 


Organization of a New-Busi- 
ness Department. 


One of the contributors to the prize 
contest held under the auspices of the 
Cooperative Electrical Development Asso- 
ciation, Cleveland, Ohio, on the subject, 
“Organization and Conduct of a New- 
Business Department Suitable for Central 
Stations in Cities of 50,000 Population 
and Under,” was John G. Learned, of 
Evanston, Ill. Mr. Learned’s paper was 
not among those which received a prize 
or honorable mention, but it contains 
some suggestions which are of interest. 

Mr. Learned considers that it is essen- 
tial for the company to maintain a wiring 
department at times, and private con- 
tractors in the wiring business should be 
encouraged as much as possible. Local 
firms handling reliable electrical appli- 
ances should also be encouraged to solicit 
business for the central station company. 
Experience has shown his company that 
wiring for a porch light at cost has been 
the means of securing a large number of 
customers. Sixty customers were secured 
out of 275 prospective customers ap- 
proached with a circular letter. Another 
proposition for old residences is to wire 
for six outlets at a concessional price of 
one-half the actual cost, the outlets to be 
placed under the direction of the con- 
sumer. This proposition was offered to 
about 600 old residents, out of which 
number fifty-three responded and twenty- 
three were secured to the service. 

Another method adopted by Mr. 
Learned’s company was to make a standing 
offer to allow $25 worth of current free 
to any resident who would wire his home 
for a certain number of lights during 
that period, this free current to be used 
within a specified time. The results of 
this offer were gratifying, as about forty 
old houses which, before making the offer, 
were almost impossible to reach, readily 
came on the service. _ 

The company also made a proposition 
to install six lights upon the agreement 
on the part of the consumer to use elec- 
tricity for two years, with the added pro- 
vision that the monthly bill should be at 
least $1. Seventy residents responded to 
this proposition, and the company was 
successful in securing forty-seven old resi- 
dences out of the seventy prospective cus- 
tomers. The bills for these consumers 
average about $3.50 per month, this aver- 
age being taken over a period of eight 
months. The average cost of wiring each 
of the above-mentioned houses was about 
$20. ` | 


` drug store. 
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In tenement and flat buildings it is a 
good idea to make a bid for the hall light- 
ing, allowing the owner a special commis- 
sion in the form of a discount, this dis- 
count depending upon the number of cus- 
tomers in the building who use central! 
station service. This proposition also ap- 
plies to office buildings. 

The use of signs, hung and connected 
without expense to the consumer, under 
a special contract whereby he agrees to 
use a certain amount of current each 
month, is a valuable asset to the com- 
pany. 

Motors should be sold at cost, or as 
near cost as possible. They should be 
sold on a time basis, and, if possible, 
rented. The motor should be installed 
on trial; in fact, anything and everything 
should be done to obtain the consent of 
the consumer to take power service. 

If a store customer can not be secuied 
in any other way, it is a good plan to wire 
his window free of charge. 

With regard to electrical appliances, 
Mr. Learned suggests extreme liberality 
in the matter of trial offers. The stand- 
ard six-pound flat-iron is a very useful 
appliance in introducing to the house- 
keeper the advantages of the electrical 
utensil. : 

The cooperation of druggists should be 
secured, the suggestion being made that 
an advertising cabinet be placed in each 
Over the top of this cabinet 
an incandescent lamp with “use electric 
light and power” inscribed on the globe, 
should be placed. The cabinet should be 
provided with a glass door, in the back of 
which advertising matter may be inserted 
periodically. The rent for space for this 
cabinet could be allowed in the form of a 
discount on the druggist’s bill for cur- 
rent. This cabinet should contain pockets 
for advertising matter which is distributed 
by the advertising company. 
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BOOK REVIEWS. 


“Electrical Wiring and Construction 
Tables.” Henry C. Horstmann and Victor 
H. Tousley. Chicago. Frederick J. Drake 
& Company. Leather. 120 pages. 4% by 
6 inches. Diagrams. Supplied by the ELEC- 
TRICAL REVIEW at $1.50. 

A compilation has been made here of a 
large number of useful diagrams and 
tables for electrical wiring, both alternat- 
ing and direct current. The question of 
the economy of conductors is discussed 
briefly, some information on electric illu- 
mination is given, as well as formule in 
common use, and standard symbols for 
wiring plans. 


oTo 


“How to Build a Direct-Current, One-Kilo- 
watt Dynamo or a One-Horse-Power Motor.” 
A. E. Watson. Lynn, Mass. Bubier Pub- 
lishing Company. Cloth. 100 pages. 5% 
by 634 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $1. 


Full working designs are given and ex- 
plained here for the construction of a 
bipolar, horseshoe type, direct-current 
generator with a rating of one kilowatt, 
or a one-horse-power motor of the same 
type. Working drawings are given of all 
parts of the machine, and diagrams for 
winding. | 

“Fowler's Mechanical Engineer’s Pocket 
Book.” Edited by William H. Fowler. 
Manchester, England. Scientific Publishing 


Company. Leatherette. 550 pages. 4 by 6 
inches. Diagrams. Price: 1s. 6d. 


In the 1907 edition of this well-known 
pocket book advantage has been taken to 
extend the section dealing with steam tur- 
bines and other new developments made 
during the past year. The gas-engine 
section has also been overhauled in order 
to bring it into line with current prac- 
tice. The book contains a large amount 
of data on mechanical engincering topics, 
tables of materials, constants and proper- 
ties, and other information required by 
the mechanical engineer. 


“Long-Distance Electric Power Transmis- 
sion.” Rollin W. Hutchinson, Jr. New 
York. D. Van Nostrand Company. Cloth. 
346 pages. 5% by 7% inches. Illustrated. — 
Supplied by the ELEcTRICAL REVIEW at $3. 


This book is primarily intended as a 
reference for engineers and a text-book 
for students. It is put forward as a clear 
discussion of the principles of long-dis- 
tance electric transmission of power. The 
first three chapters are devoted to a dis- 
cussion of the laws of hydraulics and the 
peculiarities of hydraulic machinery. 
Next the generating apparatus is consid- 
ered, and this is followed by a discussion 
of the laws governing the electrical trans- 
mission of energy. Chapters VI and VII 
are given over to a discussion of line con- 
struction and transformers; chapters VIII 
and IX to receiving apparatus, such as 
motors and converters. Chapters X and 
XI describe a number of practical plants 
and point out certain distinctive features 
of noted long-distance lines. The dis- 
cussions throughout are clear, and un- 
necessary mathematical analysis is avoid- 
ed, thus making the work available almost 
entirely to those who are not at ease in 
the higher mathematics. The illustra- 
tions are complete and assist considerably 
in the discussion of the subject, but it is 
unfortunate that in many cases the half- 
tones are poor. In these days of cheap 
photographic reproduction there is little 
excuse for this, particularly as i detracts 
much from the appearance of the book. 
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The Wire and Telephone 
Company of America. 

It has come to the attention of the 
Wire and Telephone Company of Amer- 
ica, at Rome, N. Y., that since the fire 
which destroyed a portion of its plant on 
February 23, 1907, reports have been cir- 
culated that this will affect it in taking 
care of the requirements of its trade. This 
company is particularly anxious to have 
the trade know that the fire will in no 
way hamper it in the matter of delivery 
of its various products. The fire destroyed 
only that part of the plant in which bare 
copper wire was drawn, and immediate 
arrangements were made for the drawing 
of its copper by other mills. The Wire 
and Telephone Company of America was 
about to erect a large addition to its plant, 
which, in connection with the rebuilding 
of its wire mill, is now well under way. 
When these buildings are completed it 
will have one of the most modern wire 
manufacturing plants in connection with 
another new and modern building to take 
care of its telephone business. The new 
buildings in course of erection will be of 


brick and steel construction, absolutely 
fireproof. The entire manufacturing 
plant will be equipped with sprinkler sys- 
tem, which, in connection with a pumping 
station of its own, and water tanks of 
sufficient capacity, will make its fire pro- 
tection independent. The entire manu- 
facturing plant, including present works, 
will be operated by electric power, equip- 
ment being so arranged that machinery 
can be driven independently in groups. 
The handling of copper throughout the 
works will be done by pneumatic hoists, 
and all machinery and equipment will be 
such as experience has demonstrated to be 
best adapted for the production of high- 
class work in connection with economy. 
— 0M 
The Westinghouse Lamp 
Company. 

A change of company name of more 
than usual interest to the trade took place 
April 1, 1907. On and after that date 
the Sawyer-Man Electric Company will 
be known as the Westinghouse Lamp 
Company. Thus the name of this pioneer 
company in the lighting industry becomes 
a matter of history. It has, of course, 
been generally understood for some years 
past that the Sawyer-Man Electric Com- 
pany was a Westinghouse interest, and the 
change of name is but a logical result 
of changed conditions. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


New Type Direct-Current Gen- 
erators and Balancer Sets. 
A complete line of direct-current gen- 

erators, ranging in size from one and one- 
half kilowatts to seventeen and one-half 
kilowatts, has lately been developed by 
the General Electric Company, Schenec- 
tady, N. Y. The machines (Fig. 1) are 
designated as type CQ and embody the 
compact cylindrical construction which 
has been found so satisfactory in the CQ 
and CR motors. They are especially ap- 
plicable as exciting units for alternating- 
current generators or as direct-current 
generators for small power plant purposes 
where a low-capacity, belt-driven gener- 
ator is suitable. 

Compactness is the keynote of the de- 
sign of CQ generators. The bearing heads 
are so constructed that the machines can 
be installed on floor, wall or ceiling, thus 
adapting generators to crowded locations. 
Because of the general compact construc- 
tion, as well as the good quality of ma- 
terial incorporated, the magnetic circuits 
are short and the iron losses are low. In 
this way very high efficiencies are ob- 
tained for such small generators. 

Some constructive features deserve spe- 
cial mention. Field and armature coils 
are form-wound and removable, and both 
receive a special insulation treatment 
which renders the coils practically imper- 
vious to water. The field coils are held 
in position by the flanged tips of the steel 
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or movement. This form of winding gives 
a large radiating surface for the con- 
ductors and so keeps the temperature rise 
very small. 

The bearings are arranged with ring 
oilers, and, as has been mentioned, can be 
adjusted for wall or ceiling installation 
by turning the bearing heads through 


Fie. 1.—New TYPE GENERAL ELECTRIC 
DIRECT-CURRENT GENERATOR FOR SMALL 
CAPACITIES. 


ninety or 180 degrees. Carbon brushes, 
sliding in finished box guides, are firmly 
held against the commutator by adjust- 
able individual springs. Due to the ex- 
cellent electrical constants, as well as the 
careful commutator and brush construc- 
tion, the generators will operate spark- 
lessly from no load to full load, without 
shifting of the brushes. 

Standard CQ generators,.as described, 


Fig. 2.—New TYPE GENERAL ELECTRIC BALANCER SET FOR SMALL CAPACITIES. 


pole-pieces, which are seated firmly in the 
field frame by bolts passing through the 
frame and secured with nuts. The arma- 
ture coils are held in toothed slots on the 
core and extend beyond the end flanges, 
being firmly banded to prevent vibration 


are compound wound for 120 to 125 volts 
and from 240 to 250 volts full load. Con- 
servative ratings are adopted, so that the 
machines will run at full load without 
undue rise in temperature of any part. 

A further development of the CQ type 
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of generator is the balancer set shown in 
Fig. 2. For the regulation of three-wire 
systems, the compactness and simplicity 
of the new machines make them pecu- 
liarly suitable. The outfit consists essen- 
tially in grouping two CQ generators as 
one, with both armatures mounted in a 
single shaft. This elimination of end 
shield and middle bearing reduces to a 
minimum the floor space occupied by the 
balancer sets and permits of grouping the 
set neatly in a generator room where floor 
space is already at a premium. In opera- 
tion, one armature revolves as a motor, 
while the other acts as a generator, the 
action interchanging according to which 
side of the three-wire system has the 
greater load. 

The generator frames are riveted to- 
gether through space blocks, the common 
armature shaft being used to eliminate 
the third bearing. To strengthen the 
shaft at the point of greatest deflection, 
an intermediate armature head is mounted 
between the armatures. 

This method of compactly grouping the 
generators necessitates a somewhat limited 
amount of air space between the gener- 
ator frames. Good ventilation, however, 
is assured by placing on the shaft between 
the armatures a fan, which draws in air 
through the ventilating spaces and per- 
mits as good temperature guarantees as 
are obtained in the individual CQ gener- 
ators. In other respects the detailed con- 
struction of the CQ balancer sets dupli- 
cate that as outlined for the CQ gener- 


ators. 
——— er 


Motor-Driven Air-Com- 
pressors. 

The National Brake and Electric Com- 
pany, Milwaukee, Wis., has placed on the 
market a self-contained and stoutly con- 
structed portable motor-driven air-com- 
pressor outfit. This outfit has been de- 
signed and manufactured for use in cases 
where the cost of laying a piping system 
would be prohibitive. 

The outfit comprises the new improved 
National compressor, an automatic type 
“N” governor and necessary piping, an 
air-gauge and reservoirs, and a combined 
switch and fuse, the whole being mounted 
on a substantial angle-iron frame sup- 
ported on wheels. The front wheel is 
hung in a pivoted fork made of cast steel, 
the outfit being drawn around by means 
of a wrought-iron tongue. | 


One of the greatest advantages in the 


design of National portable air-compress- 
ors is the exceptionally small width of the 
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outfit, which is gained by such a disposi- 
tion of the parts that there is no waste 
of space on the truck. The width of the 
outfit over all is but twenty-nine and 
three-quarters inches. 

The air-compressor furnished with the 
portable outfit is the National Standard 
New and Improved, in which one of the 
many distinctive features is the construc- 
tion of motor and compressor as entirely 
separate and self-contained units. 
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The gear case is constructed as an in- 
tegral part of the crank chamber instead 
of being cast separately ; such construction 
makes a highly rigid pump base, reduces 
the number of loose parts and does not 
require that the oil be drained from the 
gear case and crank chamber for inspec- 
tion of these parts. The compressor is a 
standard two-cylinder, single-action type 
with trunk pistons. 

The valve head is constructed with the 


NATIONAL PORTABLE COMPRESSOR OUTFIT. 


The simplicity of design and construc- 
tion, as well as the accessibility of all 
parts likely to need attention, is well 
shown in one of the accompanying illus- 
trations. The crank-shaft is fitted with a 


third bearing in the centre, which in ad- 


dition to supporting and strengthening it 


discharge valve toward the centre and the 
suction valves toward the outside of the 
head. The discharge pipe runs straight 
out from the valve head to the main reser- 
voir, thus dispensing with the necessity 
of attaching elbows, etc. The suction haa 
two openings, one on each side of tho 


COMPRESSOR DISMANTLED, SHOWING ACCESSIBILITY. 


at its weakest point, eliminates all ten- 
dency of the shaft to fracture at the 
centre. 

All bearing and working parts of the 
compressor are very thoroughly and ef- 
fectively lubricated by means of the stand- 
ard splash system of oiling. The gear 
and crank are enclosed in a bath of oil, 
which is splashed over all the operating 
parts of the compressor. 


valve head; either or both can be used. 
The suction openings are equipped with 
straining screens of such design and close- 
ness of mesh that all dust and foreign 
matter is thoroughly entrained before the 
air reaches the cylinders. 

The gear and pinion are a standard 
herringbone pattern with finely cut teeth. 
The gear is of open-hearth cast steel and 
the pinion; of ;high-carbon( steel. (Both 
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gear and pinion are made in halves and 
riveted together. | 

The motor is the standard National 
four-pole enclosed type. The frame of 
the motor is a cast-steel housing, well pro- 
portioned in metal and accurately finished. 
It is made in one piece and extended in 
both directions to form a box-shaped cov- 
ering for the armature and field coils. 
The pole-picces are an integral part of the 
frame, with well-machined pole faces. 
The material] is particularly selected with 
reference to high magnetic permeability 
and low hysteresis. The field coils are 
rectangular in shape and are wound fiat, 
occupying a minimum space. Two field 
coils are arranged in a horizontal plane 
to reduce the overall height of the com- 
pressor. The coils are wound on formers 
and are easily interchangeable. The in- 
sulation of these coils is of the highest 
mechanical strength and dielectric prop- 
erties to withstand the severe service to 
which such motors are subjected. The 
field coils are rigidly bolted in position. 
The field coils can be quickly removed, 


the one by simply taking off the top hail - 


of the motor frame, the other by taking 
off the top half of the motor frame and 
removing the armature. 

The armature core of the motor is buili 
up of soft sheet steel discs or laminations. 


These laminations are well japanned and ~ 


baked and are firmly clamped between end 
plates which are keyed to the shaft and 
effectively insulated therefrom with fibre 
bushings. The coils are received by open 
slots and held in position by means of 
fibre blocks forced into V-shaped notches 
near the top of each slot. 

The commutator is of hard drawn Lake 
copper designed with a liberal wearing 
depth. 

The two brush-holders are each rigidly 
supported and are designed with an im- 
proved patented spring tension device 
which is constant over very wide ranzes 
and is capable of easy and correct adjust- 
ment. The complete enclosure of the mo- 
tor protects it from the elements, pre- 
vents the admission of dust and dirt and 
obviates the necessity of enclosing the mo- 
tor in a box. An oil deflector between 
the pinion bearing and motor thoroughly 
safeguard the armature winding and com- 
mutator from danger of oil. 

Inspection spring doors on the side of 
motor casing and hand holes on top of the 
motor casing permit ready examination 
and inspection of armature, commutator 
and brushes. 

The governor, supplied with portable 
compressor outfits, is the standard type 
“N” oil pneumatic, which has fully 
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demonstrated its reliability and adapt- 
ability to the hardest kind of service. 

The type “N” governor is equally as 
well adapted for operation by direct or 
alternating current, and its performance 
is not affected in anywise by variations 
of voltage. 

When the compressor is operating and 
the air pressure increases, the force on the 
piston begins to expand the compression 
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by screwing the hexagonal nut on the 
spindle. Screwing the nut forward on 
the spindle increases the tension on the 
spring and requires a lower air pressure 
for actuating the governor. By moving 
the nut toward the piston the tension of 
the spring is increased, causing it to cut 
in the switch arm at a higher pressure on 
the piston. 

The reservoirs are constructed of cold- 


BRrUsn-HOLDER. 


spring. As the pressure is increased 
toward a maximum the upper adjusting 
nut forces the toggle joint over its centre, 
causing it, with the assistance of the 
spring, to deliver a blow to the switch 
arm which quickly knocks it out of con- 
tact and opens the circuit. The arc which 
follows is instantly suppressed by the oil. 

When the air has acted on the piston 


DETAILS OF GOVERNOR. 


drawn seamless steel made in one piece 
with the bottoms pressed in, and the end 
of the reservoir shell beaded over to form 
a joint, which is afterward made abso- 
lutely tight by brazing or tinning. 

An adjustable pop safety valve is used 
in addition to the governor to prevent 
overcharging of the reservoir. 

The pressure gauges furnished with Na- 


WATER-JACKETED AIR-COMPRESSOR FOR STATIONARY SERVICE. 


and has been reduced in pressure, the 
variation in air pressure causes the spring 
to return the piston to its normal posi- 
tion, thereby moving the toggle joint over 
its centre in the opposite direction, and 
causing it to strike the switch arm and 
close the circuit. 

The pressure at which the governor cuts 
in is regulated by the extension spring, 
which is adjusted for the desired pressure 


tional portable compressor outfits are 
especially suited to this kind of service. 
The design and careful proportioning of 
the springs and parts of the gauge is such 
that they will retain their calibration in- 
definitely. The air-gauge is mounted on 
the front end of the hose receptacle and 
is placed at such an angle that it can be 
easily read from a distanice. 

The supply “pipe connecting ~the -dis- 
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charge opening of the compressor to the 
reservoirs and the governor pipe which 
maintains the pressure chamber of the 
governor at reservoir pressure is of high- 
grade material used in standard National 
air-brake practice. All piping is of ample 
diameter to reduce friction losses, with 
joints threaded with sharp dies and great 
care taken to insure bottle-tight connec- 
tions. 

A compact, sightly and substantial gal- 
vanized iron pan, sufficiently large to con- 
tain from seventy-five to 100 feet of hose, 
is mounted on top of the compressor on 
the larger sizes of portable outfits and on 
top of the reservoir on the smaller sizes. 

The type “L” water-jacketed stationary 
compressors are identical in every respect 
with the compressors just described, ex- 
cept that provision is made for a circula- 
tion of water around the cylinders and 
heads, keeping these parts at a minimum 
temperature and permitting the machines 
to be operated continuously. 

With the water-jacketed types there is 
furnished a water governor which auto- 
matically cuts off the circulation of water 
as soon as the compressor is shut down. 
These governors are very simple and re- 


liable in operation and eliminate the pos- 
sible neglect to turn the water off after 
stopping the machine, and in a like man- 
ner the water is admitted to the cylinders 
and heads when the compressor is started 


up. 
—_—__<-@—-—_____ 
South American Electrical 
Developments. : 

The government of Brazil has granted 
permission to Messrs. Guinle & Company, 
of Rio de Janeiro, to sell electricity in the 
capital city, as well as other important 
cities in the republic. The contracts for 
light and power in Nictheroy and other 
cities along the proposed transmission line 
have already been let. The initial electric 
power sources will include several hydro- 
electric stations just being completed on 
various waterfalls controlled by Guinle & 
Company. These have an aggregate ca- 
pacity of about 50,000 horse-power. The 
electrical equipment was furnished by the 
General Electric Company, Schenectady, 
N. Y. It is expected that work on the 
transmission lines will be started next 


June. 
——— —___-- 


Advertising Show. 


The next advertising show will he held 
in Madison Square Garden, New York 
city, under the management of the Ad- 
vertising Show Company, May 16 to 23. 
The Chicago advertising show will be held 
at the Coliseum, September 7 to 14. . 
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A Durable Finish for Pendant 
Switches. 


The Sarco Company, 906 Sixth avenue, 
New York city, is applying a special finish 
to its new pendant switch, which the com- 
pany claims is a great improvement over 
the regular polished brass finish. This 
finish has been designated as “French pol- 


Sarco PENDANT SWITCH, WITH FRENCH 
Po.uisH Brass FINISH. 


ish brass.” The octagonal shape of the 
“Sarco” pendant switch readily identifies 
it, together with the concealing of both 
buttons on the bottom of the switch. The 
new finish is a series of fine lines covering 
the entire octagonal portion of the switch, 
giving it the appearance of an etched sur- 
face. It is claimed that after the switch 
is lacquered and placed on the market it 
can be used and handled without the 
lacquering getting spotted through hand- 
ling. 
—0 
Cook Self-Welding Wire 
Joint. 

The Cook self-welding wire joint is 

made with one side flat. The tube fits 
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wires are inserted in the joint, twisted 
three times, and the joint is then cut 
in two, it is almost impossible to dis- 
cern the line where the inside of the joint 
and the outside of the wire come together. 
The tensible strength of the joint is much 
greater than that of the wire itself. Ow- 
ing to the fact that the joint binds so 
tightly oń the wire, it is unnecessary to 
turn back the end of the wire after it has 
been inserted through the tube. 


— -o 

The “Geryk” Vacuum Pump. 
The accompanying illustration shows 

the “Geryk” vacuum pump, manufactured 


by the Pulsometer Engineering Company, 
Reading, England. The United States 


agent is Fahn & McJunkin, 201 East 


THe ‘‘GERYK” Pump. 


Sixteenth street, New York city. The 
pump shown in the illustration is specially 
designed for the production of high vacua 


THe Cook SELF-WELDING WIRE JOINT. 


the wires closely, and when the joint is 
twisted, the flat side is forcibly and 
naturally drawn into the recess between 
the wires, stretching the joint tight 
around both wires. This makes prac- 
tically a perfect cold weld joint, and it 
is impossible for moisture or air to pene- 
trate the tube and corrode the wires or 
the inner surface of the joint. When the 


in incandescent lamp factories, and a 
large number of them have been sold for 
this purpose. The pump is especially 
useful in connection with the chemical 
process of exhausting lamps, and is also 
largely .used for flashing the filaments. 
The pump is made in sizes up to a ca- 
pacity of 100 cubic feet per minute, or 
more if required. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MEXICAN ELECTRIC NOTES—The corporation being organized 
by Mexico City interests to handle the merged light and power and 
street railway interests of La Electra and the Compania Industrial 
de Guadalajara will be known as the Compania de Tranvias, Fuerza 
y Luz de Guadalajara. The capital will be $11,000,000. The new 
company will develop additional power at Las Juntas and Juana- 
catlan, on the Santiago river and will transmit current to Aguas- 
calientes and to mining districts of the state of Jalisco. It is 
expected to secure a total of at least 20,000 horse-power from the 
two plants. The purchase price of approximately $3.000,000 will 
be paid in cash. 


NEW CONNECTICUT POWER COMPANY—The Connecticut 
River Power Company has received a charter from the New Hamp- 
shire legislature similar to that enacted last year by the Vermont 
legislature, and will proceed to build a dam on the Connecticut 
from Cooper’s Point, Hinsdaie, to the Vermont shore in Vernon. 
The plant will develop 12,000 horse-power and more than $1,000,000 
will be spent in the undertaking. The power plant will be located 
on the New Hampshire side of the river. The company has a capital 
of $200,000, with right to increase to $2,000,000. Henry I. Harriman, 


Hyde Park, Mass., and Malcolm G. Chace, Providence, R. 1., repre- 


sent the interests who are financing the enterprise. 


INDIANA TRACTION MERGER—The Terre Haute, Indianapolis 
& Eastern Traction Company, with an authorized issue of $25,000,- 
000 stock and $10,000,000 of bonds, has filed articles of incorporation 
with the secretary of state. This is the holding company toward 
which the plants of the Philadelphia syndicate, represented in 
Indianapolis by Hugh McGowan, has been working for nearly two 
years. The Terre Haute, Indianapolis & Eastern company will ac- 
quire by purchase or lease all the Indiana syndicate lines. These 
include the Indianapolis & Northwestern, the Indianapolis & 
Western, the Indianapolis Coal Traction Company (Plainfield line), 
the Indianapolis & Martinsville, the Indianapolis & Eastern, and 
the Richmond Street and Interurban Company. 


WATER POWER TO BE DEVELOPED NEAR GREENSBORO, 
GA.—The water power of the Oconee river will be developed by the 
Bibb Power Company at Lawrence shoals, in Greene county, Ga., 
about sixteen miles from Greensboro. Mr. Howard, of Milledgeville, 
a civil engineer of Chicago, and Mr. Hart1is, of Sparta, have been 
instrumental in organizing the Bibb Power Ccmpany, with a capital 
of $7,000.000. Three companies have been merged into one, and 
it is stated it will be the largest enterprise of the.kind ever pro- 
jected in the state. Water power in other parts of Georgia will also 
be developed by the company. The Mary Leila Mills Company and 
the Southern Cotton Oil Company have agreed to use the electrical 
power, when it has been transmitted to Greensboro. The power will 
also be transmitted to Sparta, Eaton and other nearby towns. 


EXTENSIVE TROLLEY MERGER PLANNED—Plans are said 
to be under way for the merging of several important trolley lines 
in Pennsylvania. Lines which have been mentioned in connection 
with the deal are the Lancaster Railway and Light Company, the 
Philadelphia & Western, Philadelphia & West Chester, the West 
Chester Street Railway and the Philadelphia, Coatesville & Lan- 
caster companies. Officers of both the Philadelphia & Western 
and the West Chester company have denied, however, any knowledge 
of the proposed scheme. That a continuous road from Lancaster 
to Philadelphia, and ultimately from Harrisburg, is the object of 
those interested in the present scheme is admitted. But it is not 
known definitely just which of the roads will be used. The Lan- 
caster system extends as far east as Christiana. From there to 
Parkesburg there is a break of about five miles. But at Parkesburg, 
and thence to Coatesville, extends the Philadelphia, Coatesville 
and Lancaster. The West Chester Street Railway runs from Coates- 
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ville to West Chester, while entrance into Philadelphia from West 
Chester is made over the Philadelphia & West Chester road. 


POWER STATION NEAR MECHANICSVILLE, N. Y., FOR THE 
DELAWARE & HUDSON COMPANY—The actual work of con- 
structing the power plant to be erected on the property recently pur- 
chased by the Delaware & Hudson Company on the bank of the 
Hudson river just south of Mechanicsville, has been begun by the 
Hudson Valley Construction Company of Troy, N. Y., to whom the 
contract has been awarded. It is proposed to build a steam turbine 
power plant for generating electric power for the Hudson Valley 
Railway Company, including large buildings and an elaborate sys- 
tem of tracks, trestles and coal storage grounds. Spurs from the 
main line of the Delaware & Hudson Railroad will run to the 
property from both north and south, and, according to the plans 
prepared by J. G. White & Company, the power station will be 
erected about 1,000 feet north of the dam of the Hudson River Elec- 
tric Power Company. The engine room to be constructed wiil be 
about 180 feet by 70 feet and the boiler room about 180 feet by 75 feet. 


ELECTRIC ROAD TO PARALLEL THE WABASH—The Toledo, 
Wabash & St. Louis Railroad has been incorporated and will buiid 
an electric line from Toledo to St. Louis, paralleling the Wabash 
steam railroad for a considerable distance. C. D. Whitney, of 
Toledo, who was formerly connected with the Clover Leaf as general 
traffic manager, is president of the new company. The new road 
will pass through Defiance, Fort Wayne, Indianapolis, Terre Haute 
and other cities of less importance. As near as possible it is the 
purpose to make the new road an air line between Toledo and St. 
Louis. The company has been financed and work has already pro- 
gressed to a considerable extent. The officers of the road are: 
C. D. Whitney, president; George G. Metzger, vice-president; J. P. 
McAfee, treasurer; S. L. McAfee, secretary; W. F. Tyler and Clem 
V. Wagner, attorneys; Riggs & Sherman, consulting engineers. 
The company has already taken over the water power electric plant 
at Miami, from which it will operate the line between Toledo and 
Defiance. It has secured an adjacent quarry from which it will 
do its baliasting. The right of way between Toledo and Defiance 
practically has been secured and it is expected that just as soon as 
the contract can be let work will be started. The company has 
leased general offices in Toledo. The preliminary plans, profiles and 
estimates have all been made. The first section of the road be- 
tween Toledo and Defiance will be completed within a year. 
The next section to be buik? will be between Defiance and Fort 
Wayne, where the right of way has been secured. The third section 
will be between Fort Wayne and Indianapolis, touching Muncie. 
The last section will be between Indianapolis and St. Louis, passing 
through Brazil, Terre Haute, Effingham, Vandalia and East St. 
Louis. The capitalization of the company is named at $6,000,000. 
There are to be no bonds and no preferred stock. 


EDUCATIONAL NOTE. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY—The Mas- 
sachusetts Institute of Technology, Boston, Mass., has issued a 
bulletin descriptive of the 1907 summer courses. These summer 
courses are held during the months of June and July, supplement- 
ing the work of the regular schoo] year. The requirements for ad- 
mission, and in general the work performed and the final examina- 
tiong are expected to correspond with those of the regular school 
year, and similar records and reports are given. These courses 
include instruction in\the following subjects: mathematics, me- 
chanics, drawing, mechanic arts, modern languages, chemistry, 
physics, civil engineering, mechanical engineering, architecture and 
biology. The Massachusetts Institute of Technology has also issued 
information in regard to entrance examinations for the coming 
year, These will be held in Boston from June 26 to 29, and on Sep- 
tember 24, 25 and 26. Examinations are also—held in many other 
cities of the United States and in.a.number of foreign countries. 
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ELECTRIC LIGHTING. 


PHELPS, N. Y.—The Niagara Falls, Lockport & Ontario Power 
Company has been granted a franchise by the town board of Phelps. 


LAKIN, KAN.—C. H. Waterman and Thornton Thorpe have been 
granted an electric light franchise by the city council. 


PRICEBURG, PA.—The Priceburg Electric Light Company has 
purchased a tract of land in Priceburg. A plant wil] be erected on 
the site. 


HARTFORD, CT.—The Rockville Gas and Electric Company will 
extend its electric light service to Ellington during the coming 
summer. 


SENECA FALLS, N. Y.—At a special meeting the town board 
granted a franchise to the Niagara, Lockport and Ontario Power 
Company. i 


SHERBURNE, N. Y.—The town has voted to bond the village in 
the sum of $15,000 for the purpose of building a municipal electric 
light plant. 


ASBURY PARK, N. J.—The city has renewed its lighting con- 
tract with the Atlantic Coast Company for two years, dating from 
June 1 next. 


DEL RIO, TEXAS.—W. H. Wolff, of Dalhart, Texas, has pur- 
chased and will improve and operate the plant of the Del Rio Elec- 
tric Light and Ice plant. 


GALENA, ILL.—After an unsatisfactory experience with a 
municipal lighting plant, Galena has decided to sell its plant to a 
private corporation. 


NORTHAMPTON, MASS.—The selectmen have granted a fran- 
chise to the Easthampton Electric Company, whose officers are mostly 
residents of Amherst. 


FERGUS FALLS, MINN.—The state board of investment has 
authorized a loan of $80,000 to the city of Fergus Falls, for the 
purchase of its waterworks and lighting plant. 


ELIZABETH, N. J.—The sum of $2,000 has been appropriated 
by the city council to provide for forty-three additional arc lights 
that are to be distributed throughout the city. 


NEWARK, N. J.—Frederick O. Runyon has been selected as con- 
sulting engineer to prepare a report for the board of works on the 
proposition to harness the city’s surplus water supply to light the 
streets. 


CORONA, CAL.—At a meeting of the Corona Gas and Electric 
Company, E. A. McGillivary was elected president. It is authorita- 
tively stated that extensions to the plant will be made and the rates 
reduced. 


WICHITA, KAN.—The United Gas Improvement Company, which 
has purchased the Wichita Gas, Electric Light and Power Company, 
announces that new machinery will be installed in the plant at a 
cost of $75,000 to $100,000. 


COHOES, N. Y.—The Hudson River Electric Power Company, 
which was granted a franchise to furnish power for lighting pur- 
poses, expects to spend about $200,000 in equipping and installing 
its system during the coming year. 


AUSTIN, TEX.—The Merchants’ Electric Light and Power Com- 
pany, of Gainesville, has filed an amendment to its charter, chang- 
ing its name to the Gainesville Electric Company and increasing 
its capital stock from $25,000 to $50,000. 


COLORADO SPRINGS, COL.—The work of construction on the 
power plant of the Empire Water and Power Company is to be 
pushed as soon as the plans are completed and $500,000 in bonds 
have been underwritten for the project. ¢ 


MILWAUKEE, WIS.—The franchise ordinance of the Plankinton 
Electric Light and Power Company has been passed by the common 
council. The franchise will expire in 1935. 
by the franchise is the lower Fourth ward. 


GEORGETOWN, WASH.—The Seattle Electric Company has 
been awarded a five-year contract for the lighting of Georgetown. 
Lights are to be installed by October 12, 1907; the contract expires 
October 3, 1912. Five dollars per month per arc light is the price 
the city pays. 


ELECTRICAL REVIEW 


The territory covered — 


581 


SEGUIN, TEX.—At a meeting of the city council the report of 
the committee on the purchase of the electric light plant was re- 
ceived and accepted. The report as adopted calls for a price of 
$50,000 and $10,000 additional to be spent in improvements in one 
year. 


SCHENECTADY, N. Y.—The Ballston town board has granted 
a franchise to the Hudson River Power Company to erect poles 
through the town and to string wires for the purpose of furnish- 
ing light to Ballston Lake, Burnt Hills and other sections of the 
town. 


BISHOPVILLE, S. C.—The Bishopville Light and Power Com- 
pany has decided to accept the proposition made by the town council 
of Bishopville for the purchase of the electric system of the com- 
pany with some slight modifications and to transfer the entire 
plant to the council for $20,000, part cash. 


PARIS, KY.—At a regular meeting of the city council, the mat- 
ter of renewing a contract with the Paris Electric Light Company 
was taken up and favorably acted upon. The contract calls for 
thirty-five are lights at an annual cost of $90 per light, which is 
$20 per light less than under the old contract. 


GOLDFIELD, NEV.—Owing to the immense volume of business 
and the ever-increasing demand for additional power, the Nevada 
Power Company is to reincorporate and issue new bonds and stock. 
In future the company will be known as the Nevada-California 
Power Company, with general offices in Denver. 


KAUKAUNA, WIS.—Reedsville has voted for a municipal light- 
ing plant to be operated in connection with the waterworks system 
recentiy built. The action was determined at a special election, 
at which the vote stood three to one in favor of municipal lighting. 
Additional bonds will be issued to cover the expenditure. 


STEAMBOAT SPRINGS, COL.—The board of trustees has de- 
cided by a unanimous vote to sever relations with the Steamboat 
Springs Electric Light Company and has granted a provisional fran- 
chise to a new company to erect poles and string wires through the 
public alleys. It also promised to enter into a contract for street 
lighting. 


LOS ANGELES, CAL.—The stockholders of the Edison Electric 
Company, of Los Angeles, have approved the increase in the author- 
ized common stock from $6,000,000 to $10,000,000. Of the additional 
$4,000,000, $1,200,000 will be offered to shareholders at seventy-five. 
The first dividend on the common stock, at the rate of five per cent 
per annum, will be paid August 15. 


LOS ANGELES, CAL.—Electricity for light and power will be 
delivered to urban cos@sumers during the next fiscal year for nine 
cents per kilowatt-hour; this is a reduction of one cent per hour 
from the present rate. The reduction was announced at the termi- 
nation of a conference in which the mayor, the council and the 
representatives of the local power companies took part. 


ALBANY, N. Y.—The Schoharie Light and Power Company has 
certified to the secretary of state that two-thirds of the stockholders 
have voted to extend the existence of the corporation fifty years 
from the time specified in the original certificate of incorporation. 
The certificate is signed by C. E. Hewitt, president of the company, 
and N. G. Hubbard, secretary, and is acknowledged in New York 
county. 


ELMIRA, N. Y.—A certificate that the capital stock of the El- 
mira Water, Light and Railroad Company has been increased from 
$1,000,000 to $2,000,000 has been filed in the county clerk’s office. 
This action was authorized by the directors of the company, follow- 
ing the expenditure of large sums on improvements. The certificate 
provides for 10,000 shares of preferred stock limited to five per cent 
dividends. 


GOUVERNEUR, N. Y.—The franchise adopted by the village board 
of trustees and the Northern Light and Power Company of Potsdam 
has been signed by President Charles McCarty, of the village, and 
Vice-President Page, of the power company. The franchise as 
granted calls for the completion of the power line to this place from 
Hannawa Falls within a year from the date of the agreement. At 
least 500 horse-power must be delivered at that time. 


CASPER, WYO.—The Casper council has notified the local elec- 
tric light company and the Rocky.,Mountain Bell Telephone Com- 
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pany that all overhead wires must be removed from the business 
district by September 1. The council has also cut in twain the 
raics for electricity charged by the local company. The rate for 
incandescent lighting has been twenty cents per kilowatt-hour. The 
council has fixed the rate at ten cents per kilowatt-hour. 


SODUS, N. Y.—The town board of Ontario held a special meet- 
ing to listen to an application presented by the Sodus Gas and 
Electric Light Company for a franchise in that town. The franchise 
was granted on condition that the construction of a lighting 
system be commenced within one year and light supplied within 
two years. The company will build first to Williamson, where a 
franchise was obtained some time ago, and then to Ontario, if a 
sufficient number of contracts can be secured there. 


BELLEVILLE, ILL.—Notice has been filed in the recorder’s 
office at Belleville of the change of name of the Belleville Gas and 
Electric Company to the St. Clair County Gas and Electric Company 
and the increase of the capital stock from $350,000 to $3,500,000. 
A meeting of the directors of the company was held at East St. 
Louis at which the East St. Louis Gas and Electric Company and 
the Belleville Gas and Electric Company were consolidated and 
placed under one management. 


SOUTH FRAMINGHAM, MASS.—In its report to the town, the 
joint committee of the selectmen and lighting committee, appointed 
to consider the purchase of the Framingham Gas, Fuel and Power 
Company and the Edison Electric Illuminating Company by the 
town, recommends that the town take no action in either of these 
premises at present. The committee has reached this conclusion, 
it is stated, because of lack of interest in the question of municipal 
ownership of a lighting plant. 


WASHINGTON, D. C.—At a meeting of the House Rivers and 
Harbors Committee it was decided to abandon for this session 
Representative Alexander’s bill providing for the diversion from 
the lower Niagara river of not over 40,000 cubic feet of water per 
second by the lower Niagara River Power and Water Supply 
Company at a point not less than one mile below the falls. This 
action was taken to allow of an investigation of the effect which 


the diversion of water would have on the rapids and in answer to 


requests for hearings on the part of interested parties. 


BOISE, IDA.—At a meeting of the stockholders of the Electric 
Power Company, new officers were elected and an interesting report 
-~ made by the president, H. C. Wyman. The new officers elected are: 
William and Sinclair Mainland, W. H. Ridenbaugh, Harry C. Wyman 
and H. D. Pope, directors. Harry C. Wyman was chosen president 
and general manager; W. H. Ridenbaugh, vice-president; H. D. 
Pope, secretary and treasurer. The report of Mr. Wyman, president 
of the company, gave the history of the company, together with that 
of the great Ox Bow power project, which will cost over $2,000,000. 


ATLANTA, GA.—The Hall-Illges Company, engineers, who were 
empioyed by the city to submit reports as to the cost and feasibility 
of establishing municipally owned electric lighting and gas plants, 
has filed a report on the electric plant. The report deals only with 
such a plant as the city would need to supply its own lights. The 
report states that an electric lighting plant which would supply all 
the current needed for the city lights could be erected either in con- 
nection with the city waterworks or the incinerating plant at a 
cost of $271,000; that with such a plant, every expense, including 
interest, being taken into consideration, the city could save $35,000 
a year on the present cost of city lights. The lighting now costs 
the city about $90,000 a year. 


MACON, GA.—The stockholders of the Bibb Power Company, re- 
cently organized in Macon for the purpose of developing the water 
power of the Flint, Ocomulgee and Oconee rivers, have elected the 
following officers for the initial term: W. J. Massee, of Macon, presi- 
dent; J. C. Walker, of Marshalville, vice-president; John T. Moore, 
of Macon, treasurer; M. Felton Hatcher, of Macon, secretary; J. L. 
Anderson, of Marietta, assistant secretary and treasurer; Charles 
F. Howe, of Milledgeville, chief engineer, and Walter T. Johnson, of 
Macon, general counsel. The board of directors is composed of the 
above officers with the exception of J. L. Anderson, and with the 
addition of Judge John T. Allen, of Milledgeville, and M. H. Massee, 
of Macon. President Massee states that engineers will commence 
actual work on the project at once, and that everything will be 
pushed to an early completion. : 
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TELEPHONE AND TELEGRAPH. 


POST FALLS, WASH.—The Interstate Telephone Company is 
preparing to put in an exchange at Post Falls. 


TORONTO, CANADA—The Bell Telephone Company has offered 
$20,000 a year for an exclusive franchise in Toronto. 


OMAHA, NEB.—The Nebraska Telephone Company has filet re- - 
newed articles of incorporation, increasing the capitalization to 
$10,000,000. 


POMONA, CAL.—The Pomona Valley Telegraph and Telephone 
Union has given orders for the inauguration of a branch station at 
Claremont. 


OMAHA, NEB.—The Independent Telephone Company has begun 
construction on its new automatic telephone plant in Omaha, and has 
taken out a building permit for a warehouse for the storage of its 
construction supplies. 


LEAVENWORTH, KAN.—A cable falling across a live trolley 
wire started a blaze in the old central office of the People’s Tele- 
phone Company which completely destroyed the plant. ‘A new plant 
costing over $100,000 is nearly completed. 


LAKE VIEW, N. Y.—The first meeting of the Lake View Tele- 
phone Company was held March 16. The following officers were 
elected for the coming year: president, Fred E. Lord; vice-president, 
William Newstead; secretary, Frank Kane; treasurer, Fred King. 


MONTPELIER, VT.—The Vermont Home Telephone Company, 
which has a franchise to operate in Rutland and other towns in 
Vermont, has given a mortgage to the Empire Trust Company, of 
New York city. The company is to issue bonds not to exceed 
$1,000,000. 


POCATELLO, IDA.—The Soda Springs-Lago Telephone Company 
has filed articles of incorporation with the county recorder. The 
principal place of business is Soda Springs. The directors are E. D. 
Whitham, Joe H. De Witt and William H. Anderson, all of Soda 
Springs; David Miles, of Niter, and C. H. Mickelsen, of Borah. The 
capital stock is $10,000, of which $2,500 has been subscribed. 


DRESDEN, TENN.—The Weakley County Rural Telephone Com- 
pany has been organized. It expects to reach out to Latham, 
Dukedom, Palmersville and Fulton, Ky., and connect with the rural 
lines there. All the northern part of Weakley county is covered with 
these rural lines, nearly every farmhouse having one. It is expected 
that soon they will extend into the central and southern parts of the 
county, with headquarters at Dresden. 


BLAIR, NEB.—At a regular meeting of the board of directors 
of the Blair Mutual Telephone Company the purchase was authorized 
of a two-story brick building in the centre of the business portion 
of the city. As soon as the necessary changes are completed, the 
company will move into the new quarters. A graduated scale of 
prices for telephones in business houses was also adopted. W. P. 
Cook, who has been the central office manager since the company 
started some six years ago, has tendered his resignation, to take 
effect May 1. 


DATES AHEAD. 


West Virginia Independent Telephone Association. 
W. Va., April: ; 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Annual meeting, Clinton, Iowa, April 18. 19 
and 20. l 


Wheeling, 


Southwestern Gas, Electric and Street Railway Association. San 
Antonio, Texas. April 18-21. 
Oklahoma Electric Light, Railway and Gas Association. Annual 


meeting, Oklahoma City. Okla., April 22-23. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. i 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., week of-June_ 24. 


San Antonio, Texas, 


Annual meeting, 
Annual meeting, Washing- 
Annual 


Annual ‘meeting, 


April 6, 1907 


PERSONAL MENTION. 
MR. E. P. WETMORE has been appointed general manager of the 
Augusta (Ga.) Street Railway Company. 


MR. ROBERT C. SHAAL, formerly with the General Storage Bat- 
tery Company, New York city, has accepted the position of sales 
engineer of the Bliss Electric Car Lighting Company, as assistant 
to the vice-president, Colonel John T. Dickinson, with headquarters 
at the company's office, Fifth avenue and Forty-fourth street, New 
York city. 


MR. J. F. W. BUNSEN has been placed in charge of the southern - 


office, in Charleston, S. C., of Muralt & Company. Mr. Bunsen, 
who is a nephew of the late Professor Bunsen, the inventor of the 
burner which bears his name, has had a wide experience in design- 
ing and erecting important engineering works. The break-water 
system built around the city of Galveston is constructed in ac- 
cordance with his original ideas and plans which were submitted 
shortly after the Galveston flood by Mr. Bunsen, who was at that 
time engaged as the mechanical superintendent of the American 
Cotton Company. Mr. Bunsen will have charge of Muralt & Com- 
pany’s various projects in the southern states, especially the large 
power plant which the company is now bui.ding for the United 
States government at the Charleston navy yard. 


NEW MANUFACTURING COMPANIES. 


BUFFALO, N. Y.—Articles of incorporation for the C. E. Brack 
Electrical Company have been filed at the office of the county clerk. 
The capital stock is $10,000. Charles E. Brack, William A. Brack 
and Irwin Gelser are the directors. 


TRENTON, N. J.—The Enamel Electric Sign Company, of At- 
lantic City, has been incorporated with a capital of $50,000. The 
incorporators are Vincent A. Ferhaugh, Charles R. Lewin and Henry 
D. Brown. The company is to manufacture electric signs. 


MERIDEN, CT.—The electrical business which has for some 
years been conducted by E. B. Wilcox, under the name of the 
Connecticut Electric Equipment Company, has been incorporated 
and will be conducted under the same name. The capital stock of 
the company is $10,000, divided into 400 shares of the par value 
of $25 each. The company will manufacture and deal in telephones 
and telegraph apparatus and electrical machinery. The incor- 
porators are Edson B. Wilcox, A. B. Wilcox and L. T. Fuller. 


NEW INCORPORATIONS. 
BIRMINGHAM, ALA.—Powell Electric Company. $2,500. Incor- 
porators: A, S. Powell, George G. Neal and Matilda M. Powell. 


AUSTIN, TEX.—Cafion City Light and Ice Company, of Cafion 
City. $15,000. Incorporators: L. C. Lair, D. A. Park, L. T. Lester, 
J. Frank Smith and J. C. Pipkin. | 


KILLEEN, TEX.—City Light and Power Company. $10,000. 
Incorporators: W. R. Burke, W. R. Barber, Will Rencier, Sam 
Rencier and John McDowell. 


ALBANY, N. Y.—Trojan Railway Company, Troy. Street rail- 
road. $200,000. Incorporators: Joseph A. Powers, J. Thomas Den- 
nin, John Flynn, Troy, N. Y., and others. 


ALBANY, N. Y.—Fort Johnson Electrical] Company, Amsterdam. 
Electrical and mechanical engineers. $3,000. Incorporators: George 
J. Helling and Charles E. Henderson, Amsterdam, N. Y.; Harry W. 
Bordwell, Gloversville, N. Y. 


RICHMOND, VA.—Northside Light and Water Company. $50,000. 
Officers and members of the board of directors for the first year: 
J. T. Goodwin, president; F. F. Rennie, vice-president; C. D. Wilder, 
treasurer; H. M. Starke, secretary; directors: J. T. Goodwin, F. F. 
Rennie, C. D. Wilder, H. M. Starke, Albert F. Dalton, James C. 
Bowman. 


ELECTRICAL SECURITIES. 


Yielding to the manipulations of a reckless bear interest in the 
stock market, prices touched a lower level last week than was 
reached on the memorable panic day, March 14. The publicity, how- 
ever, given to the methods and the real reasons for the adverse con- 
ditions in the stock market brought about an indignant and healthy 
reaction, which, while it did not very materially advance prices, has 
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evidently put a permanent stop to further liquidation of a like 
character. It is now apparent that the demoralization and swift 
decline in prices did not take place because of any really adverse 
factor, but because of the manipulations of men who guessed aright 
the markets apprehension and took advantage of a hysterical con- 
dition to force prices lower than the present stable condition of in- 
dustry justifies. There is one fundamental basis for satisfaction, 
however, in the present condition—that is, that even under con- 
siderable shrinkage from the present condition of prosperity—and 
this is not expected by those who appear to be well advised—the 
present prices which have been placed upon securities discount any 
considerable financial losses, as far as dividends are concerned, 
to those holding as outright owners the investments which have been 
assailed. Reports from all sections indicate that there is less un- 
easiness with regard to Federal interference with the corporations 
which are to-day earning and distributing vast amounts of the 
nation’s wealth, and that the retrenchment which was heralded so 
widely a few weeks ago is not likely to be so extensive as was 
at first announced. The payment by the United States government 
of the millions of dollars’ worth of bonds which mature this summer, 
under the conditions set forth in the recently passed Aldrich bill, 
will also place in circulation a handsome amount of currency. This 
can not fail to make money rates a great deal easier, with the 
resulting beneficial effect of extensive manufacturing rehabilitation 
and developing for better resources to meet a demand which, if it 
does not materialize at once, will be stimulated by the proper 
publicity methods. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 30. 


New York: Closing. 
Allis-Chalmers common.................008- 12% 
Allis-Chalmers preferred................0008 28 
Brooklyn Rapid Transit.................00. 50 
Consolidated Gas......... 0... cee eee ec eee eee 122% 
General Electric... .... 0... ec cece 145 
Interborough-Metropolitan common.......... 244 
Interborough-Metropolitan preferred......... 5914 
Kings County Electric..................... 126 
Mackay Companies (Postal Telegraph and 

Cables) common (ex-dividend)......... 67 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 67 
Manhattan Elevated............... 0.00 ce ees 134 
Metropolitan Street Railway................ 90 
New York & New Jersey Telephone.......... 112 
Western ONION: 66-70-00 Secon ete Ga ee 80% 
Westinghouse Manufacturing Company (ex- 

OIVIGONG)). sures strs esras Kee SENENTA 147 


Directors of the New York & New Jersey Telephone Company 
have declared a regular quarterly dividend of 1% per cent on the 
capital stock. Heretofore the dividend has been 11% per cent quarter- 
ly with an extra dividend of 1 per cent at the close of the year, mak- 
ing 7 per cent in all. The dividend places the stock on a straight 
7 per cent dividend basis and the extra dividend disbursement will 
be eliminated. The dividend is payable April 15 to stock of record 


April 10. 
Boston: Closing. 
American Telephone and Telegraph,......... 119 
Edison Electric Illuminating................ 212 


Massachusetts Electric. ............00c cence 57 
New England Telephone...................-- 115 
Western Telephone and Telegraph preferred. 70 


Philadelphia: Closing. 
Electric Company of America............... _ 9% 
Electric Storage Battery common............ 54 
Electric Storage Battery preferred........... 54 
Philadelphia Electric............... cece eee T 
Philadelphia Rapid Transit................. 15% 
United Gas Improvement (ex-dividend)..... 8414 

Chicago: Closing 
Chicago Telephone............... cece cceees 117 
Chicago Edison Light................ 000000. 135 
Metropolitan Elevated preferred............ 63 
National Carbon common...............e6- 75 
National Carbon preferred........sesseses. 110 
Union Traction common.......s.ssseessessese — 


ELECTRIC RAILWAYS. 
WASHINGTON, PA.—The East Washington borough council has 
granted a franchise to the Pittsburg Railways Company. 


BLOOMINGTON, ILL.—The sale of the City Railway plant at 
Lincoln to W. H. Schott, of Chicago, has been announced, the re- 
ported price being $150,000. It is said that Schott buys the plant 
for the Illinois Traction Company, now building an interurban line 
through Lincoln to connect Bloomington and Springfield. 


MONTREAL, QUEBEC—The Silver Belt Electric Railway Com- 
pany is the title of a company which proposes to construct an elec- 
tric line from Latchford to Cobalt, Haileybury and New Liskeard. 
Branches will also be run into various mining camps. Mr. Harvey 
Graham is president and Mr. A. J. Young one of the directors. 


SEATTLE, WASH:—The Seattle, Chelan & Spokane Railroad 
Company has been incorporated with a capital stock of $17,000,000. 
The proposed line leaves Seattle on the west side of Lake Washing- 
ton, extends through the exposition grounds, touches Snohomish 
and runs to Sedro-Woolley on its way through the mountain pass 
to Spokane. 


HELENA, MONT.—New York, Chicago, Helena and Butte capital- 
ists this year will build an electric line between Helena and Butte, 
at a cost of $3,000,000. Work will be begun at once. The distance 
is about fifty-five miles and the road will cross the main divide of 
the Rocky Mountains. Power will be derived from the Missouri 
river at Helena. 


ABERDEEN, WASH.—It is definitely announced that the Grays 
Harbor Railway and Light Company will at once begin work on 
a large power-house near Electric Park, midway between Aberdeen 
and Hoquiam. This plant and other contemplated improvements 
will cost the company $250,000, and will improve and facilitate the 
service between Aberdeen, Hoquiam and Cosmopolis. 


DOYLESTOWN, PA.—There has been a reorganization of the 
Newtown Electric Street Railway Company. The corporation will 
hereafter be known as the Newtown Railway Company. A new 
charter has been applied for. The officers of the new organization 
are: president, Thomas P. Chambers; directors, Harry E. Woodman, 
Alexander Chambers, George C. Worstall, Ashbel W. Watson, Thad- 
deus S. Kenderdine and Edward H. Buckman. 


WHEELING, W. VA.—The stockholders of the Wheeling Trac- 
tion Company at a meeting elected officers and directors for the 
coming year. The directors are as follows: T. H. Conderman, B. W. 
Peterson, J. J. Holloway, H. Clark Ford, Joseph Speidel, William 
Lipphardt and Louis Stifel. The directors organized by electing 
Mr. Conderman president; B. W. Peterson and J. J. Holloway, vice- 
presidents; W. A. Sirley, secretary, and G. O. Nagle, manager. 


ATLANTA, GA.—The total receipts of the Georgia Railway and 
Electric Company for 1906, were $2,321,816.04. Of this, the total 
amount received by the city, which is two per cent, minus all taxes 
and licenses, is $30,984.36. The total receipts of the company for 
the previous year, 1905, were $1,959,899.82 or $361,916.22 less than 
was received during 1906. The receipts are from fares and tolls 
collected from passengers and property, electric lights, power and 
steam heat. 


HAVERHILL, MASS.—A deal has been completed whereby the 
Citizens’ Street Railway Company, the Haverhill & Amesbury Street 
Railway Company, the Salisbury Beach Improvement Company and 
the Salisbury Land Company have become an organization to be 
known as the Merrimac Valley Electric Company. This will give 
a railroad line from Haverhill to the sea on the easterly side of the 
river, another through the city proper, reaching Amesbury, Plum 
Island and Parker river. 


LA CROSSE, WIS.—The proposed road of the La Crosse & Black 
River Falls Company to Black River Falls has been abandoned, 
owing to the construction of a power dam by the La Crosse Water 
Power Company at Hatfield and the incorporation of other com- 
panies for the building of electric roads between La Crosse and 
points northward. Bonds voted by various towns through which 
the proposed road was to pass are being returned to the com- 
munities which voted them. 


WINONA, MINN.—A new rural electric railway between Winona, 
Minn., and La Crosse, Wis., is promised in the articles of incorpor- 
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ation of the La Crosse & Winona Traction Company. The company 
has a capital of $50,000 and is authorized to build and operate 
interurban railroads for general railroad purposes. The incor- 
porators and officers, with one exception, are residents of Winona. 
C. M. Morse is president; C. P. Crandall, vice-president; F. H. 
Sampson, secretary, and C. M. Green, treasurer. 


DENVER, COL.—Definite steps to construct an electric line from 
Canyon City to the top of the Royal Gorge have been taken by the 
filing of articles of incorporation. The company is incorporated 
for $1,250,000, divided into 125,000 shares. The enterprise is 
financed by capitalists from Philadelphia and Kansas City, asso 
ciated with Canyon City money. The board of directors of the new 
company is F. D. Heath, James H. Peabody, W. H. Peabody, D. E. 
Gibson and E. M. Smith, of Canyon City; W. W. Umbenhauer and 
Thomas J. Budd, of Philadelphia, and Willis Wood and William 
Huttig, of Kansas City. 


ALTON, ILL.—A pplication has been made for the incorporation 
of the Prairie State Traction Company by prominent capitalists 
of Jersey, Greene and Macoupin counties. The capital stock is 
$6,000. The purpose is to build a cross-state electric line from 
Roodhouse and Whitehall to Pana, passing through Athensville, 
Scottsville, Palmyra, Modesto, Virden, Girard, Farmersville and 
terminating at Pana. The incorporators are connected with bank- 
ing institutions, and are H. O. Tunison, H. C. Morrow, E. S. Green- 
leaf, A. P. Grout, James Walker, Scott Etter, George Morrow, Jett 
A. Kirby and H. M. Bowen. The last named is of Alton. The 
proposed line will cross the Alton, Jacksonville & Peoria Railway, 
the Chicago, Peoria & St. Louis Railway and the McKinley system. 


EAST ST. LOUIS, ILL.—The McKinley Interurban system has 
acquired the Mississippi river terminal of the Venice line of the 
East St. Louis & Suburban system, and the latter system has ac- 
quired in turn all tracks and franchises of the McKinley system in 
East St. Louis. The exchange gives the McKinley system the de- 
sired outlet to the Mississippi river that had to be secured before 
the bridge that is to be built by that company could be erected. 
But little of the McKinley lines in East St. Louis will be used by 
the East St. Louis & Suburban Company, and the remainder will be 
torn up and the streets replaced. McKinley cars will be run through 
St. Louis as in the past over the tracks of the East St. Louis & 
Suburban system, and this plan will be continued until the bridge 
is built over the Mississippi river connecting Venice and North St. 
Louis. 


GRAND RAPIDS, MICH.—Jeremiah W. Boynton’s petition for a 
franchise for an electric railway in Grand Rapids has been sub- 
mitted to the common council and referred to the committees on 
streets and ordinances. The road, which will pass through Grand 
Rapids, is but a link in the chain of the road which Boynton is 
building from Alpena to Ohio, part of which he already claims to 
have constructed or under construction. In his petition Mr 
Boynton outlined the proposed route as follows: Starting at Alpena. 
running through West Branch, Gladwin, Mount Pleasant, Edmore. 
Greenville, Belding, Rockford, Grand Rapids, Kalamazoo, Battle 
Creek, Coldwater and Camden, and thence into Ohio cities not 
designated. He also projects a branch line from Grand Haven to 
Lansing. In his franchise in Grand Rapids, Mr. Boynton asks the 
right to lay tracks and carry passengers, mail, freight and express. 


ELKINS, W. VA.—Two applications for a street car franchise 
are now before the Elkins city council. Some time ago the Lead- 
ville Power Company asked for a franchise, promising to com- 
mence the construction of the line within three years, and the 
ordinance for that purpose is now before a committee. The Elkins 
Electric Railway Company has also filed an application for a fran- 
chise and with it. as an evidence of good faith, a certified check 
for $5,000, agreeing that if a franchise is granted the company will 
begin the construction of the street car line within ninety days 
and, barring accidents, will have the line in operation and cars 
running over it within one year. It is understood that the new 
company is composed of capitalists of Cleveland and Pittsburg; 
that it will take $150,000 to build the line, and that local people, 
if they desire, will be given a chance to subscribe for the stock 
of the company on even terms with the incorporators of the com- 


pany. 


April 6, 1907 
INDUSTRIAL ITEMS. 
THE LANE & BODLEY COMPANY, Cincinnati, Ohio, has pub- 
lished a new catalogue descriptive of its four-valve shaft governor 
engine. l 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the location of its new branch office in New Orleans at 
316 Godchaux Building. 


THE AMERICAN STEAM PUMP COMPANY, Battle Creek, Mich.. 
will be pleased to send some descriptive literature devoted to 
“Marsh” boiler feed pumps. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 Wiiliam street, 
New York city, is describing the “J-M” electric heater and quoting 
prices in a new series of folders. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, 111, is distributing bulletin No. 18, devoted to 
“Union” enclosed fuse blocks and fittings. 


THE GENERAL STORAGE BATTERY COMPANY, 42 Broadway, 
New York city, is issuing a valuable instruction book concerning the 
installation and operation of transportable batteries. 


THE AMERICAN ENGINE COMPANY, Bound Brook, N. J., an- 
nounces that Hunt, Mirk & Company, of San Francisco, Cal., has 
taken the agency for American-Ball engines for the Pacific Coast. 


THE GAIL-WEBB MANUFACTURING COMPANY, Buffalo, 
N. Y., is distributing an attractive catalogue and price list devoted 
to adjustable electric fixtures and portables for complete office and 
factory equipment. . 


THE ELECTRIC MOTOR AND EQUIPMENT COMPANY, New- 
ark, N. J.. bas published a handsome bulletin devoted to electric 
signa and transparencies. A number of striking installations are 
illustrated and described. 


H. O. KEFERSTEIN, 624 Fourth avenue, Brooklyn, N. Y., has 
prepared some interesting literature concerning a new type of 
superheater for steam boilers. This literature will be sent 
any one interested upon request. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, has 
„issued an attractive series of bulletins descriptive of the “Gem” 
metallized fifty-watt lamp, the tantalum lamp, and the “Gem” 
metallized high-candle-power and “Prismo” lamps and units. 


THE ARTHUR JONES COMPANY, Old Colony Building, Chicago, 
111., advises that it has added to its business a maintenance depart- 
ment. This department will make regular inspections of motor 
installations, making such repairs as may become necessary. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in its March 
bulletin describes type “C” and type “D” panel boxes and auxiliary 
material for fitting up these panel boxes. Illustrations and de- 
scriptions are also given of the “Security” snap socket and type 
“A” panel boxes. 


THE AJAX LINE MATERIAL COMPANY, Chicago, Ill, has 
moved its eastern sales office to room 818, Postal Telegraph Build- 
ing, New York city. The company will have larger quarters for 
handling its line of mast arms, arc-lamp insulators, pulleys and 
incandescent hoods. 


THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Ct., announces the opening of an office and stock room 
at 602 Fisher Building, Chicago, Ill., where a full line of standard 
reflector, miniature, “Gem” and tantalum lamps will be carried. 
Charles N. Thorpe will be manager of the Chicago office. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., announces that in order to meet the growing demands 
of the business, both the president, R. B. Benjamin, and vice-presi- 
dent, W. D. Steele, will henceforth be found at the company’s head- 
quarters in Chicago, and divide the responsibilities of its manage- 
ment. Mr. Benjamin will devote himself especially to looking after 
the manufacturing department, the completion and improvement of 
the numerous devices which the company is placing upon the 
market. Mr. Steele will have charge of the commercial department. 


THE WESTERN WIRE SALES COMPANY, Chicago, Ill., in- 
corporated under the laws of the state of Illinois, has taken over the 
business, good-will, assets, agencies, etc., of J. Allen Haines, In- 
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corporated, 324 Dearborn street. The offices remain in the same 
place. In addition to the agencies taken over, this company has 
added several new agencies and represents in the West one of the 
large eastern manufacturers of German silver, nickel wire, resist- 
ance wire, etc., and the Tipless Lamp Company, New York city. 
The Western Wire Sales Company is publishing a weekly market 
letter, which will be sent regularly to any one interested. This 
letter aims to give information on copper, copper market, new 
articles which have been put on the market which may be of 
interest to those connected with the electrical trade, etc. 


W. S. BARSTOW & COMPANY, New York city, announces the 
appointment of Werner Boecklin as one of the principal figures 
in its recently increased organization. Mr. Boecklin has filled 
responsible positions in the engineering department of the Fort 
Warne and Burlington systems in connection with important and 
extensive improvements, as engineer. He has also been connected 
with the Robins Conveying Belt Company, John A. Mead & Com-.- 
pany, New York; Dominion Coal Company, Jones & Laughlin Steel 
Company, Chicago Edison Company, Washington Navy Yard, In- 
terborough Rapid Transit Company, London Underground Rail- 
ways Company, and the Middletown Car Works. Armin Schotte 
has also become connected with the Barstow company. Mr. Schotte 
is a graduate in civil engineering of Lehigh University. He has 
been connected with the Keystone Bridge Works, Carnegie Steel 
Company, and was chief engineer of the Expanded Metal Type 
Company and the National Fireproofing Company, of Pittsburg. 
He has also had many important appointments as consulting and 


_ designing engineer. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing the following series of bulletins: 
No. 3,100, small induction motors for single-phase current; No. 
3,111, single-phase induction motors, light-load automatic start; No. 
3,112, single-phase induction motors, full-load automatic start; No. 
3,113, single-phase induction motors, condensed type, full-load auto- 
matic start; No. 3,114, single-phase induction motors, one-sixth- 
horse-power, full-load automatic start; No. 3,115, single-phase in- 
duction motors, one-eighth to one-sixth-horse-power, full-load auto- 
matic start; No. 3,116, single-phase induction motors, one-tenth, 
one-eighth and _ one-sixth-horse-power, condensed type, light-load 
automatic start; No. 3,117, single-phase induction motors, one-sixth 
and one-quarter-horse-power, full-load automatic start; No. 3,118, 
single-phase induction motors, one-eighth and _  one-sixth-horse- 
power, condensed type, full-load automatic start; No. 3,119, single- 
phase induction motors, one-quarter and one-third-horse-power, full- 
load automatic start; No. 3,120, single-phase induction motors, one- 
half-horse-power, full-load automatic start; No. 3,122, single-phase 
induction motors, one-quarter to one-half-horse-power, full-load auto- 
matic start, with back-geared countershaft. A pocket price book, 
giving net prices to the trade on Emerson motors and motor appli- 
cations, is also ready for distribution. 


THE BAY STATE INSULATED WIRE AND CABLE COM- 
PANY, Hyde Park, Mass., announces that it has just completed its 
extensive factories at Hyde Park, and that these will rank with 
The company is ready to 
manufacture insulated wires and cables of every description. The 
new and modern machinery will give the company a daily capacity 
of over 500,000 feet. With the additional machinery now being 
made, the output wiil be increased to 1,000,000 feet of finished wire 
per day. The company states that it will manufacture only the 
highest grade of wire, which, in insulation, resistance and break- 
down test, will equal the best on the market. The president of the 
company is Andrew J. Conlin, who is well known as an authority 
in the manufacture of wire, having for the past eighteen years been 
superintendent of the Simplex Electrical Company, Cambridge, 
Mass. Before entering the employ of that company he planned the 
equipment and installed the machinery of the Safety Insulated 
Wire Company's works now at Bayonne, N. J. He was also rubber 
expert and superintendent for the India Rubber and Gutta Percha 
Insulating Company, of Yonkers, N. Y. The treasurer and manager 
of the company is John H. H. McNamee, formerly mayor of Cam- 
bridge, Mass., and well known as a capitalist and an energetic 
executive. The sales department is in charge of Alfred W. Worthley, 
who for many years was the associate of the late Henry A. Clark, 
of the Eastern Electric Cable Company and the Clark Insulation 
Company. 
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Week of March 26. 


848,006. ELECTRIC CONTROLLER. Roy W. Brown, Amsterdam, 
N. Y. Contact blocks are imbedded in a concrete cylinder. 
848,028. ELECTRIC SWITCH. Gerald W. Hart, Hartford, Ct., 
assignor to the Hart Manufacturing Company, Hartford, Ct. 

A snap switch. 

848,035. TROLLEY WIRE SLEEVE. Charles W. Ketteman, Day- 
ton, Ohio. The wires are clamped by cams. 

848.045. LIGHTNING ARRESTER. James H. Pearson, Bloomfield, 
Ind. A fuse block with the conductors in capillary passages. 

848,047. ELECTRIC CABLE SPLICING AND DISTRIBUTING 
BOX. Henry E. Procunier, Oak Park, Ill. The cable entrances 
are at the bottom of the box. 

848,073. MODULATING TELEPHONE RECEIVER. Kelley M. 
Turner, New York, N. Y. Cam lugs press a damping ring 
against the diaphragm. 

848,083. ELECTROCAPILLARY DETECTOR AND RECORDING 
APPARATUS. James T. Armstrong and Axel Orling, London, 
England. A double capillary electrometer. 

848,085. SPRING CLAMP FOR ELECTRIC TERMINAL WIRES. 
Horatio J. Brewer, New York, N. Y. A wire c:amp. 

848,120. AUTOMATIC TRUNKING DEVICE AND SELECTIVE 
SIGNALING APPARATUS. August A. Monson, St. Paul, Minn. 
Individual electromagnets at the subscribers’ instruments close 
the circuit. 


848,221.—TELEGRAPHY. 


848,138. BLEACHING CABINET. Wilmont E. Strong, Tacoma, 
Wash. An electrolytic fiour-bleaching cabinet. 

848,148. CIRCUIT-BREAKER. Albert C. Woehrle, New York, N. Y. 
A vibrator for induction coils. 


848,163. ELECTRIC HEATING. Samuel S. Eveland, Philadelphia, 


Pa. An electric welding device. . 

848,167. ADJUSTABLE HANGER FOR ELECTRIC DROP LIGHTS. 
Allen J. Gowan, Norwich, Ontario, Canada. A spring-actuated 
drum. 

848,182. 
John Lindall, Boston, Mass. A radial brush-holder. 

848,221. TELEGRAPHY. John C. Barclay, New York, N. Y. A 
multiplex alternating-current system. 

848,280. AUTOMATIC TEMPERATURE REGULATOR. Frank A. 
Beckwith, Evanston, Wyo., assignor of one-third to Rudolph 
Dumbeck, Salt Lake City, Utah. A thermostatic regulator. 

848,283. SWITCHING DEVICE. Jules A. Birsfield, Rochester, N. Y., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Keys for telephone switchboards. 

848.288. SIGN. Hjalmar Christensen, Seattle, Wash. An illumi- 
nated sign. 

848,292. AUTOMATIC SPEED-CONTROLLED CIRCUIT CLOSURE 
FOR ELECTRIC GENERATORS. Charles E. Dawson, Indian- 
apolis, Ind., assignor to Artemus W. Fisher, South Bend, Ind. 
A centrifugal regulator. 

848,372. ELECTRIC HOISTING SYSTEM. John D. 1hlder, New 
York, N. Y., and Rumsey W. Scott, Washington, D. C., assignors 
to Otis Elevator Company, Jersey City, N. J. An electric 
elevator. ' 7 


BRUSH-HOLDER FOR MOTORS AND GENERATORS. 


848,373. SAFETY CATCH FOR ELEVATORS. John D. Ihider, 
New York, N. Y., and Rumsey W. Scott, Washington, D. C., 
assignors to. Otis Elevator Company, Jersey City, N. J. The 
safety brake is controlled by an electromagnet. 

848,378. APPARATUS FOR TELEPHONE TOLL LINES. Thad- 
deus R. Laing, Chicago, Ill., assignor to Kraft Combination 
Telephone Company, Chicago, Ill. An electromagnetic device 
for controlling a coin collector. 

848,382. OVERHEAD TROLLEY. Allen P. Lord and Nathaniel 
Wilkins, Bradford, Pa. Oiled bearings are provided. 


848,422.—METHOD oF MAINTAINING OR INCREASING THE FLUIDITY OF 
MOLTEN OR SEMIMOLTEN MATERIALS BY MEANS OF ELECTRICITY. 


848.398. AUTOMATIC EXCHANGE SELECTOR. John G. Roberts, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. An automatic telephone exchange selector. 

848,405. CURRENT-CONTROLLING APPARATUS. August Sundh, 
Yonkers, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. A controller for an electric elevator. 

848,422. METHOD OF MAINTAINING OR INCREASING THE 
FLUIDITY OF MOLTEN OR SEMIMOLTEN MATERIALS BY 
MEANS OF ELECTRICITY. Frank Wynne, Westminster, Lon- 
don, England. A current is passed through the stream of ma- 
terial. 

848,448. TELEPHONE TOLL-LINE SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ili. An electromagnetic coin-distributing apparatus is used. 

848,468. ELECTRIC RECORDER. David J. Klepfer, Philadelphia, 
Pa.; Sarah L. Klepfer administratrix of said David J. Klepfer, 
deceased. A recorder for automatic sprinkler systems. 


848,518. ELECTRIC MEDICAL APPARATUS. Carlos Van Bergh, . 


Winnipeg, Manitoba, Canada. An interrupter for medical coils. 


848,559. BATTERY PLATE. William G. C. Krause, Waterbury, Ct., 
assignor to Charles B. Schoenmehl. A battery-plate holder. 


848,600.—PRODUCTION oF HOMOGENEOUS BODIES FROM TANTALUM OR 
OTHER METALS. 


848.568. TELEPHONE DETECTOR. Arnold R. .Piehn, Alta Vista, 
Iowa. A detector for indicating which instrument is calling. 
848.570. ZINC ELECTRODE. Charles B. Schoenmehl, Waterbury, 
Ct. A battery zinc. | 

848,581. CONTROLLER FOR ROLLING-MILL REPEATERS. 
Frank P. Townsend, Elyria, Ohio, assignor to National Tube 
Company, Pittsburg, Pa. A controller for rolling-mill motors. 

848,600. PRODUCTION OF HOMOGENEOUS BODIES FROM TAN- 
TALUM OR OTHER METALS. Marcello von Pirani, Wilmers- 
dorf, Berlin, Germany, assignor to Siemens & Halske A.-G., 
Berlin, Germany. The metal enclosed in an exhausted vessel 
is exposed to cathode rays until fused. 

848,601. ELECTRIC TROLLEY RETAINER. Edward T. Platt. 
Chicago, Ill., assignor of one-half to Herman Feldmann, Chicago, 
Ill. Retaining arms extend above the wheel. 


A CORRECTION. 


A CORRECTION—In the issue of the ELECTRICAL Review for 
March 16, the illustration for patent No. 846,223, assigned to 
Thomas Marshall, Chicago, Ill., was designated as-No.~846,422: 
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NEW YORK, SATURDAY, APRIL 13, 1907. 


ISSUED WEEKLY 


THE ACTION OF THE FLICKER PHOTOMETER. 

Attention has been called previously to the question raised 
by Dr. C. P. Steinmetz respecting the reliability of the flicker 
photometer as a means of comparing light. This instrument 
depends upon bringing alternately into the field of vision sur- 
faces lighted by the two sources to be compared. The alterna- 
tions are made fairly rapidly and the rotating screen shifted 
until no flickering is seen. If lights of the same quality are 
to be compared, the instrument may be satisfactory, but the 
main advantage claimed for it is that it provides a means of 
varying lights having different colors. It is just here that the 
doubt arises. The physiological response to the several colors 
is so different that it does not follow that because the eye can 
not detect any variation in a source of light, even though the 
variation be at a period which, under less favorable conditions, 
would give rise to the flicker, that there is no variation. 

In a recent study of the means of determining the mean hori- 
zontal intensity of the incandescent lamp, contributed to the 
Bulletin of the Burcau of Standards by Messrs. E. P. Hyde and 
F. E. Cady, some interesting points are made with respect to the 
The flicker photometer 
was not used in these measurements, but the rotation of one of 
It was found that although 


each observer could obtain readings agrecing fairly well with 


effect of a flickering source of light. 
the lamps gave rise to variations. 


one another, the agreement between the average readings of 
different observers was not good, although with a steady source 
of light there was no such discrepancy. The explanation offered 
is this: Due to the inability of the eye to integrate a flickering 
light, an infinite number of different independent intensitics 
are perceived. On any one of these a setting could be made, but 
having chosen some one point in a series of fluctuating intensi- 
ties, the criterion persists, and the more observations an indi- 
vidual makes, the more probable it is he will continue to set in 
the same way. In fact, it was noticed that one of the observers 
in this case was conscious of two different criteria, by either 
of which he was able to make consistent settings. These read- 
ings were first made with a Lummer-Brodhun photometer. 
Afterward a Leeson disc was substituted, and then it was found 
that the observers were still in disagreement, but each had 
changed the sign of his error, and where previously one had read 
too high, he now read too low. 

These observations seem to have some bearing upon the re- 
liability of the flicker photometer. It should be noted, however, 
that the eye is not capable of judging proportions, although it 
can determine equality. A study of the errors introduced in the 
investigation referred to showed that they were a function, not 
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only of the speed, but of the difference between the maxima and 
minima of the flickering light; that no matter how great the 
difference, the flicker could be made to cease at sufficiently high 
speeds. This leads to the assumption, conversely, that if the 
difference in the lights is sufficiently small, the flicker will 
disappear at lower speeds, and hence may lead to errors in the 
use of the flicker photometer. It certainly seems to be true that 
the effect produced by the flicker photometer is not a simple one, 
and that a thorough investigation is necessary in order to deter- 


mine the reliability of this instrument under all conditions. 


STANDARD DESIGN FOR ELECTRICAL MACHINERY. 

The efforts which have been put forth within recent years 
to standardize electrical machinery have been in the direction 
of accepting certain ratings and dimensions in order to obtain 
uniformity, and thus put manufacturers on a common basis. 
In these suggestions the different classes of machinery have 
been kept separate, it being thought sufficient to reduce each 
clase to a certain number of sizes. 

In a paper read recently before the Elektrotechnischer Verein, 
of Berlin, Herr E. Ziehl suggests standardization in another 
way. He believes that the induction motor represents the high- 
est development in electrical machine design, but points out 
that since this type of design was first proposed it has not been 
changed, although recent practice has enabled it to be refined 
considerably. He suggests, therefore, that this design be ac- 
cepted as the standard for all dynamo-electric machinery. Its 
advantages are good mechanical design and good electrical char- 
acteristics. The excitation required for an induction motor is 
considerably less than that necessary for a corresponding direct- 
current motor. This is due to two facts—the compensation for 
the armature or secondary reaction by the primary winding, and 
the small air-gap. Applying these two features to direct-current 
design would, it is held, bring about considerable improvement 
in the latter machinery. The decrease in the air-gap would 
decrease the excitation required, and the compensating winding, 
correcting for armature reaction, would give the desired good 
regulation, which is now accomplished through the somewhat 
crude process of using a considerably greater excitation than is 
necessary, and then cutting the flux down to the desired amount 
by introducing a large air-gap. 

The methods of applying the windings would be pretty much 
the same in the induction motor, direct-current machines and 
alternators. ‘The most noticeable difference in each case would 
be the use of slip-rings or a commutator. Of course, the scheme 
of connections would be different for each type of machine. In 
detail, however, some slight modification would be desirable. 
For exainple, in induction motors the iron loss occurs in the 
stator, which is frequently the outer element. In direct-current 
machinery the loss occurs in the armatures, which are internal 
elements. It is desirable, therefore, that the best iron and thin- 
nest laminations be used for these two elements. The centre 
punching from the stator dises would do for the direct-current 
armature laminations, but when such differences in the details 


are admitted, some of the advantages of the standardization 
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proposed are lost, for it is then impossible to take one element 
and wind it for either type of machine. There should, however, 
be some saving in the machinery required for making the parts. 

There are two objections which may be urged against the 
induction motor type of design. One is that it requires a spe- 
cial frame for holding the laminations of the outer element to- 
gether. On the other hand, the standard type of dynamo field is 
self-supporting. Further, the small air-gap required in induction 
motors is a decided objection mechanically, and if it could be 
increased without too great a loss, this would be done. In 
direct-current machinery there is no such difficulty and but little 
additional loss of energy when the air-gap is entirely satisfactory 
from a mechanical point of view. 

The suggestions of Herr Zichl are nevertheless interesting, 
as they again emphasize the similarity existing between different 
classes of dynamo-electric machinery. We are accustomed to 
think of these machines as having but little in common, but this 
comes from the methods generally pursued in studying the sub- 
ject. The student is usually introduced to direct-current ma- 
chinery first, because the mathematical treatment is somewhat 
simpler; and when he reaches alternating currents he is apt to 
. This 
is somewhat undesirable, because the study of any one type of 


think that he is entering upon an entirely new province. 


machine assists considerably in understanding all the others, 
though the relations existing often are not pointed out. 


THE LIGHTNING ARRESTER PROBLEM. 

The problem of securing an entirely satisfactory lightning 
arrester is one that is always with us, and it seems likely that 
The subject 
is brought up from time to time, either by the suggestion of a 


it will continue with us for some years to come. 


new type of arrester or by a discussion of the subject before 
some society. A recent meeting of the American Institute of 
Electrical Engineers was such an occasion, and the three papers 
there presented shed considerable light upon certain of the newer 
phases of the problem which have come up. Dr. Steinmetz’s 
general discussion of the whole problem of lightning and light- 
ning protection carries the subject somewhat farther than it 
was taken in his previous studies. In this paper all unusual 
disturbances of a system, whether due to external or internal 
causes, are designated as lightning, and these are divided into 
three classes. The first is the rise of potential due to an accu- 
mulation of a static charge. The second is the impulse or travel- 
ing wave resulting directly from some disturbance of the sys- 
tem. The third is the oscillation or surge produced when an 
unusual disturbance occurs on the system. This classification 
shows how difficult it is to devise a single apparatus which will 
protect the system against all lightning troubles. For instance, 
to avoid danger due to a static charge, this should be sent to the 
earth through a path which will not be followed by the power 
current. A high resistance is satisfactory for this purpose. But 
a high-resistance arrester can not pass to earth quickly enough 
the large currents resulting from surges. Here a path of low 
resistance .is necessary, and, in addition, some device must be 
employed to prevent the dynamic current from continuing along 
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the path of the discharge. There are a number of arresters 
which are said to accomplish these two purposes fairly well, but 
different observers are not in agreement as to their merits. 

One type of arrester devised in this country has come rather 
prominently forward, although one of its main features has been 
used for some time. This is the arrester employing electrodes 
of non-arcing metal, the invention of which must be credited to 
Wurts. Such arresters, when employed for high-potential cir- 
cuits, must be provided with a long series of air-gaps in order 
to obtain the necessary length of path, so as to prevent arcing 
due to the potential of the system. Longer air-gaps, fewer in 
number, might be used, but the device would not be as reliable. 
It has been found, however, that a long series of air-gaps will 
not always take care of all disturbances. For this reason the 
shunted type of arrester, in which different portions of the gap 
are shunted by resistances, was devised. This is now being 
thoroughly tried, but several years’ experience are, of course, 
necessary before final judgment can be passed. 

Another type of arrester described by Mr. Creighton at this 
meeting is of particular interest, because of the novel way in 
which a high-resistance path is introduced, of such a character 
that, on being subjected to unusual stress, it automatically pro- 
vides a path of low resistance. This is accomplished by employ- 
ing the well-known action of aluminum when used as an elec- 
trode in an electrolytic cell. This arrester was referred to at 
a previous meeting of the Institute, but no data showing its 
performance were then available. Mr. Creighton, in his paper, 
gives a good deal of such information, and shows oscillograms 
illustrating the behavior of the arrester under test conditions. 
These seem to indicate that it meets the requirements fairly 
well, but actual experience of several years’ duration will be 
necessary to demonstrate what its real value is. 

Troubles from lightning have always been annoying, and with 
the increase in the length of our transmission lines, and the 
steady rise in potential, these have become more serious, so that 
while, previously, engineers were satisfied to add to their system 
the best devices which they could obtain for protection, they now 
take up this problem at the time the system is designed, and 
avoid, when possible, locations peculiarly exposed to atmospheric 
disturbances. When this is done danger is much diminished, 
because the surges and other troubles starting at the generators 
are not infrequently originated by an atmospheric discharge 
which itself did no damage. 

DEDICATION OF THE ENGINEERING SOCIETIES 
BUILDING. 

The dedication exercises of the Engineering Societies Build- 
ing, which will take place next week, mark a significant period 
in the history of the engineering profession. This building, as 
is well known, resulted from the generosity of Andrew Carnegie. 
The gift, however, was not due to a sudden impulse, but came 
after mature consideration, as the first suggestion was made 
several years before the actual gift was offered. The building, 
as the donor hoped, will furnish the societies which accepted it 
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with a home befitting the dignity of the profession of engineer- 
ing. It will also enable them to extend their influences, and 
thus bring about much good. But probably one of the most im- 
portant, if not the most important, feature of the building is 
the closer relationship which it will bring about between the 
different branches of engineering. Due to a number of cir- 
cumstances, certain of these branches had drifted somewhat 
apart, although it was well recognized that each depended much 
upon the others; that each could aid the others greatly in their 
work, and that a closer understanding of the aims of each would 
bring about a better feeling. Some steps in this direction have 
been taken, notably in the introduction into the several engi- 
neering courses by technical schools, studies in the other branches, 
a practice which is becoming common. This not only teaches 
the young engineer what his brother student is trying to do, but 
also shows him in what way he can profit by the work of the 
other. It is in this way that the bringing together of the differ- 
ent societies in the new building will accomplish the most good, 
though, of course, anything that increases the respect of the 
public for the profession is of benefit; and to this end this mag- 
nificent building will work as no other single agency could. 


AN ELECTRICAL STRIKE. 


During the month of March a rather extraordinary strike 
occurred in Paris, France, which went to show how dependent 
the modern city is upon its supply of electricity. The operators 
of the electric light stations, it seems, were uncertain whether 
they would be continued in employment if certain changes in 
contemplation were put into effect. They made certain de- 
mands, and in order to enforce them, walked out one Friday 
afternoon without warning. The result was that the city was 
in darkness for a night, nearly all places of public amusement 
were closed, the newspapers were hard put to it to get out their 
daily issues, and the public was put to great inconvenience and 
annoyance. Fortunately, the strike lasted only a day; other- 
wise the situation would have become serious. Extraordinary 
means were adopted by the publishers and others most seriously 
inconvenienced in order to obtain temporary sources of power. 
Automobiles and portable engines were set up in the streets and 
coupled to dynamos. By means of these makeshifts complete 
suspension was avoided. The whole city was for a day put to 
great inconvenience, although the trouble affected only one of 
the electrical services—that of supplying light and power. 

Occasionally, certain cities have learned how dependent they 
are upon other of the electrical services. For example, a fire in 
a telephone manhole in one of our large cities nearly caused a 
suspension of business in that section, and every one is more or 
less familiar with the disastrous state of affairs caused by a 
failure of the city railways. These are to-day practically all 
operated electrically. Thus, it is seen in how many ways the 
modern city relies almost entirely upon public services of recent 
introduction, all depending upon the so-called “newly har- 


nessed power”—electricity. 
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CONTINUOUS-CURRENT ARMATURE 
WINDING DIAGRAMS— III. 


BY H. M. HOBART. 


WITH MORE THAN ONE TURN 

PER SEGMENT. 

In the diagrams so far drawn we have 
only had instances of windings with one 
turn per commutator segment, and we 
have represented the two face conductors 
constituting the two sides of a turn by 
numbered radial lines. When, as is neces- 


WINDINGS 


Fia. 25.—SINGLE THREE-TuRN CorL, MULTIPLE- 
CIRCUIT WINDING. 


Fie, 26.—8rNnaLe TaHrEE-TuRN CoirL, Two- 
CIRCUIT WINDING. | 
sary in many designs, instead of a single 
turn between two segments, there is a coil 
of two, three or more turns, we may. 
still retain the same general scheme of 
constructing and numbering the wind- 
ing diagram, merely making the mental 
reservation that each pair of radial lines, 
instead of representing the two conduc- 
tors forming the two sides of a single 
turn, represent the two groups of con- 
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Fic. 27.—SIMPLE REPRESENTATION OF SINGLE 


THREE-TURN CorL, MULTIPLE-CIRCUIT WIND- 
ING. 


Fic. 28.—SIMPLE REPRESENTATION OF SINGLE 
THREE-TURN CorL, TWo-CIRCUIT WINDING. 


ductors forming the two sides of a coil. 
Were we to represent the entire number 
of conductors by radial lines, the enor- 
mous number of lines and connections 
would not only require in preparation 
a large amount of time and labor, but 
the result would be a very confusing dia- 
gram. 

In Figs. 25 and 26 are shown, respect- 
ively, a single three-turn coil and the 
corresponding commutator segments for 
a multiple-circuit winding (Fig. 25), and 
a two-circult winding (Fig. 26). Fol- 
lowing these, in Figs. 27 and 28, are 
shown the corresponding diagrammatic 
representation which, in complete dia- 
grams, it is preferable to adopt, and in 
which the group of three face conductors 
is in each case replaced by a single line; 


- turns per segment. 


ELECTRICAL REVIEW 


the lines corresponding to the front-end 
connections of the unrepresented turns 
being suppressed. 

In Fig. 29 is shown a section through 
the slot of a four-turn-per-coil winding, 
with three segments per slot. Such wind- 
ings are, so far as location in the slot 
is concerned, susceptible to a number of 
arrangements; that shown in Fig. 29 is, 
however, the most customary. The up- 
per twelve conductors are, before being 
placed in the slot, made up into a 12- 
turn coil, with six ends as shown in 
Fig. 30. 

Now we come to the question of the 
influence of the number of slots on the 


choice of yp and y» for two-circuit wind- 


ings. Suppose that we wish to design 
a four-pole winding for a fifty-seven slot 
armature, and to employ the coil illus- 
trated in Figs. 29 and 30. There are 
to be three segments per slot, and four 
Thus there are six 


Fic. 29.—Position oF Corns IN Stor, Four 
Turns Per Cort, THREE SEGMENTS IN 
SLOT. 


terminals per coil. The twelve upper 
conductors of one slot constitute one 
side of a compact “coil” of which the 
other side shall comprise the twelve lower 
conductors of some other slot. While 
there are actually 
57 X 24 = 1,368 
face conductors, we shall consider each 
group of four conductors to be replaced 
by a single conductor. Thus we have 
six “equivalent” conductors per slot, or 
57 X 6 = 342 
face conductors. 


C=nyt 2 
342 == 4y + 2 
yee tnd. 


Let us examine whether it will be prac- 

ticable to use 
yr = 85 and y = 85. | 

We should go from 1 to 86 at the back 
end, and also from 3 to 88 and from 5 
to 90. Since 1, 3 and 5, together with 
86, 88 and 90, must constitute a form- 
wound coil, then if 1, 3 and 5 occupy 
the top half of some slot, say slot 1, then 
86, 88 and 90 must occupy the bottom 
half of some other slot. Slot 1 contains 
conductors 1, 2, 3, 4, 5 and 6. The 
slot containing conductors Nos. 86, 88 
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and 90 in its lower half must contain 
conductors 85, 87 and 89 in its upper 
half. Thus the first 90 conductors must 
occupy an integral number of slots. 
Evidently this condition is fulfilled, for 
90 

6 

Thus while conductors 1, 3 and 5 oc 
cupy the top half of slot 1, conductors 


= 15 


Fig. 30.—Srx ENps oF TWELVE-TuRN CoI.. 


86, 88 and 90 occupy the bottom half 
of slot 15. | 

But suppose we had required five seg- 
ments per slot, then 


C = 10 X 57 = 570 
570 = 4y + 2 3 
4y = 572 or 568 
y = 143 or 142. 
Suppose we wish to take yp = 143 
and y = 143. Then conductors 1, 3, 


5, 7 and 9 go to conductors 144, 146, 
148, 150 and 152. Thus, if 1 is the 
upper left-hand conductor of slot 1, then 
152 ought to be the slot holding the lower 
and right-hand side of the coil. But 
since 152 is not divisible by 10 without 
a remainder, that is not the case, and 
hence it will not do to employ a pitch of 
143 at both ends. But if we change y» 
to 141, then we have 1, 3, 5, 7 and 9 
connected to 142, 144, 146, 148 and 150. 
Thus, while conductor No. 1 is the up- 
per left-hand conductor of slot 1, con- 
ductor No. 150 is the lower right-hand 
conductor of slot 15, which is the 
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required condition. The component turns 
will also have this same pitch of 141 
at the front end, but the front-end pitch, 
so far as relates to the interconnection 
of the coils, will be y, = 143. 

Thus, y (mean) = 142; yp = 143; 
y = 141. 

A development of a portion of this 
winding is shown diagrammatically in 
Fig. 31, the front connections of the 
component turns not being shown; 
and the three face conductors forming 
one side of a single (four-turn) coil, 
being represented by a single radial line. 
This conforms to the diagram which is 
found most convenient in practice in 
representing such a winding. 

A little reflection will show that the 
labor of preparing a complete diagram 
showing each individual turn would. gen- 
erally be prohibitive, particularly in view 
of the fact that it is not conducive to 
clearness. It is much easier to make 


cat eee 


AA 


= 


Fie. 34.—SpEecraL Two-CrircuiT WINDING. 


the above indicated mental reservation, 
and comply with the more simple prac- 
tice corresponding to the diagram of 
Fig. 31. | 
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SPECIAL TWO-CIRCUIT WINDINGS. 
From the formula 
C=nyt2 
for two-circuit simplex windings, it fol- 
lows that for four-pole windings we can 
not have four conductors per slot. 
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In the ordinary two-circuit simplex 
winding, C is always such a number that 
the number of conductors per slot, and 
n, the number of poles, can not have a 
common factor greater than 2. 

There are, however, several ways of 
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Fic. 381.— DEVELOPMENT OF A PORTION OF WINDING, THE THREE Face ConpvuctTors FORMING 
ONE SIDE OF A Four-TuRN CorL BEING REPRESENTED BY A SINGLE RADIAL LINE. 


Fic. 35.—SpectaL Two-CircuiT WINDING. 


It is with four-pole designs that this 


is most often found embarrassing, but 
the general rule applying to any number 
of poles is as follows: 


evading this rule. These are illustrated 
by the diagrams in Figs. 32, 33, 34 and 
85, each of which represents a two-cir- 
cuit single winding with 40 face conduc- 
tors. Were these arranged four per slot, we 
should have 10 slots, which is, of course, 
absurd for a four-pole machine. This 
small number has been taken merely in 
order to obtain simple diagrams. The 
principles illustrated are equally applica- 
ble to designs with large numbers of slots. 
In the winding of Fig. 32, the sequence 
of connections is clockwise until 39 con- 
ductors have been traversed; then, how- 
ever, the direction of progression is re- 
versed and the last conductor is reached 
through a “special lead,” as indicated in 
the diagram. There is an irregularity 
in the pitch. Starting from conductor 
No. 1, y» is 9; thus 1 is connected at 
the back end to 10; yp is 11 in all cases. 
Thus 10 is connected over the front end 
to 21. But after traversing 21 it is 
connected over the back end to 32, 1. e., 
y» is then 11. Thus, while yp is always 
11, y» is alternately 9 and 11. This ir- 
regularity is undesirable for small pitches, 
as it would constitute a considerable 
percentage of the pitch, but for the large 
pitches associated with many designs 
the irregularity will have no serious con- 
sequences. It may constitute a greater 
percentage of the pitch, the lower the 
reactance voltage. The pitch of the “spe- 
cial-lead” connection is yẹ = — 9. Care 
must be taken in insulating the irregular 
conductors of these windings. In this 
case an even number (20) of commuta- 
tor segments is employed. 

In the winding illustrated in Fig. 33 
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there are only 19 commutator segments. 
In this case the turn comprising con- 
ductors 21 and 30 is not connected into 
the winding; indeed it is frequently not 
placed on the armature, the space being 
occupied by wooden strips. Thus, to all 
intents and purposes, Fig. 33 merely 
represents a winding with 38 conductors, 
but with two places at which there is 
greater space between adjacent conductors 
than elsewhere. This winding gives bet- 
ter results the greater the value of y and 
the lower the reactance voltage. 

The type of winding illustrated in 
Figs. 34 and 35 involves the use of an 
extra segment. Thus we have 40 con- 
ductors and 21 segments. On the whole 
it is a more attractive method than that 
shown in. Fig. 32. Both methods have 
about the same degree of pitch irregulari- 


ties. 
—__<@—____ 

The Western Union Telegraph 
Company’s Increase in 
Rates. 

An official statement has been issued 
from the office of Colonel Robert C. 
Clowry, president and general manager of 
the Western Union Telegraph Com- 
pany, explaining the reason for the in- 
crease in private message rates which went 
into effect on Monday, April 1. The com- 
pany lays especial emphasis on the state- 
ment that the increase was made in the 
interests of its 14,000 stockholders, and 
in order that the company might main- 
tain and continue to pay the regular five 
per cent dividend. Colonel Clowry states 
that ninety-nine per cent of the messages 
transmitted now are under the same con- 
ditions of operation that held forth in the 
days of Morse. The system is not changed, 
except that the output per operator is not 
nearly so great as it used to be. On 
through circuits the number of ten-word 
messages sent by one operator is about 
seventeen, while in former years it was 
twenty-five. The increase in the cost of 
material has been very great. Copper 
wire that used to cost eleven cents per 
pound now costs thirty cents. Poles which 
used to cost $1.30 apiece now cost $4. 
There has been a gradual increase in sala- 
ries all along the line, even before the 
horizontal increase of ten per cent went 
into effect on March 1. Messengers used 
to cost between $5 and $8 a month. Now, 
on the Pacific slope, they cost from $75 
to $100 a month; in New York they cost 
$10 a month, and even at this price enough 
boys can not be secured. 

An examination of the company’s re- 
ports reveals the fact that the increased 
cost to the company per message in recent 
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years has resulted very largely from the 
heavy expenditures incurred for the im- 
provement of the company’s lines and for 
the substitution of copper for iron wires. 
In the year ended June 30, 1906, the 
Western Union transmitted 71,487,082 
messages, an increase of over 4,000,000 
messages compared with the previous year. 
The gross receipts on this business 
amounted to $30,675,654, compared with 
gross receipts of $24,033,635 in 1905. On 
this increased gross business, however, the 
company reported smaller net earnings. 
Thus, with an increase of over $1,600,000 
in gross earnings, there was an actual de- 
crease of about $118,000 in profits. 

The Postal Telegraph Company has also 
readjusted its rates along similar lines. 
This has led to a surmise that some agree- 
ment exists between the two companies. 
Colonel Clowry states that there is no 
foundation for this and that the condi- 
tions bringing about the change in rates 
for the Western Union have operated in 
like manner on the Postal. 


— 0M 
The Faraday Society. 


The twenty-eighth ordinary meeting of 
the Faraday Society was held on Tuesday, 
March 19, 1907, at the Institution of Elec- 
trical Engineers, 92 Victoria street, S. W., 
London, England. Dr. T. Martin Lowry 
was in the chair. 

The following nominations for the 
officers and council to be elected at the 
forthcoming annual general meeting were 
announced: 

President, Sir William Perkin. 

Vice-presidents, G. T. Beilby, R. A. 
Hadfield, Professor W. Hittorf, Sir Will- 
iam Huggins, Professor A. K. Hunting- 
ton, Professor A. Schuster, Professor J. 
J. Thomson. 

Treasurer, F. Mollwo Perkin. 

Council, A. C. Claudet, S. Z. de Fer- 
ranti, F. W. Harbord, R. S. Hutton, T. M. 
Lowry, W. M. Morrison, James Swinburne, 
N. T. M. Wilsmore, Professor E. Wilson, 
J. L. F. Vogel. 

A paper by H. Nutton and H. D. Law 
on “The Potential of Hydrogen Liberated 
from Metallic Surfaces,” was read in ab- 
stract by Mr. Nutton: 

The paper is chiefly concerned with the 
chemical reducing power of hydrogen 
when liberated from the surface of various 
metallic electrodes, and also the retarding 
action caused by the presence of small 
quantities of metallic salts. The metals 
are arranged in the following order: mer- 
cury, lead, cadmium, tin, silver, bismuth, 
gold, nickel, platinum (black), the first- 
mentioned metal being the most capable 
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of bringing about the reduction of a com- 
pound not readily attacked; platinized 
platinum, on the other hand, possesses 
this property in the lowest degree. Zinc 
as a reducer behaves in a very irregular 
manner; both copper and platinum 
(black) show a remarkable activity in the 
reduction of aromatic aldehydes, and iron 
and aluminum are variable. It was hoped 
by a careful study of the electrode poten- 
tials that it might be possible to differ- 
entiate between the purely chemical 
changes and those which were due to 
physical causes. 

The electromotive force between the 
cathode and the hydrogen electrode was 
measured on the Clark Fisher compensat- 
ing potentiometer reading to one-tenth 
millivolt. The current was read on a 
standard millivoltmeter shunted to read 
milliamperes.. The cathode solution was 
contained in a carefully cleaned porous 
pot fitted with a rubber stopper having 
three outlets, the cathode being fixed in 
one by means of sealing wax, and thus 
being easily removed. Another hole in 
the stopper contairied a capillary tube 
connected with the hydrogen electrode 
which was arranged to be close to the 
metallic cathode. When possible -the 
cathodes were bent in the form of a cyl- 
inder and had a superficial area of twenty 
square centimetres on one side. The con- 
clusions arrived at are briefly as follows: 
The supertension of one and the same 
metal is not a fixed quantity, being in- 
fluenced by the physical and chemical na- 
ture of the surface. Film formations have 
also a large influence. Chemical reactions 
are greatly increased by raising the super- 
tension. The nature of the electrolyte can 
completely change the nature of the 
chemical reaction without any correspond- 
ing change in the supertension. The 
supertension gives but a small indication 
of catalytic action. The fall of potential 
on the addition of a depolarizer is only a 
rough guide to the nature of the reduction 
which is taking place. 

John Rhodin drew attention to the ef- 
fect of barometric pressure on the libera- 
tion of hydrogen on the cathode. The 
question of the potential of hydrogen had 
an important bearing on the dissolution 
velocity of metals, and here pressure had a 
very marked influence. 

N. T. M. Wilsmore said that the authors 
had shown that the connection between 
supertension and reducing power that had 
been claimed by Nernst did not really 
exist. 

H. D. Law thought that, in view of the 
cnormous pressure of the hydrogen on. the 
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cathode, any change of barometric press- 
ure was not likely to be of effect. He in- 
clined to the view that many metals ex- 
isted in two forms, one with a high and 
one with a low supertension. The result 
of the paper was to show that superten- 
sion was a very variable quantity, and 
much more work remained to be done on 
the subject. 

N. T. M. Wilsmore then read a paper, 
written conjointly with F. M. G. John- 
son, on “Electrode Potentials in Liquid 
Ammonia.” 

The measurements of electrode poten- 
tials in liquid ammonia were undertaken 
with a view to the determination of the 
free energy of formation of a series of me- 
tallic salts, and thereby to compare the 
relative affinities of the corresponding 
metallic elements under conditions differ- 
ing as much as possible from those ob- 
taining in the case of measurements in 
aqueous solutions. To this end the elec- 
trode potentials of the metals against so- 
lutions of their salts of known strength 
were measured against a standard elec- 
trode (cadmium in a saturated solution of 
cadmium nitrate). 
in the paper in tabular form. 

In order to obtain values for the single 
electrode potentials, the standard elec- 
trode employed was measured directly 
against the n/10 calomel electrode, and 
the potential difference thus found was 
used to calculate the electromotive forces 
- tabulated in the paper as follows: 


The results are given 
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in ammonia to electrolytic potentials re- 
ferred to unit ionic concentration. The 
research is thus, in a sense, incomplete. 

J. G. A. Rhodin then read a paper 
entitled “The Impedance of Solutes in 
Solvents as Manifested by Osmotic Press- 
ure.” 

The author’s object is to substitute for 
the theory of Van’t Hoff, the main objec- 
tion to which, in his opinion, is the direc- 
tion of pressure, a theory which regards 
the solvent—and not the solute—as the 


source of the energy manifested in osmotic 


pressure experiments. The presence of a 
solute in a solvent diminishes the poten- 
tial energy of the latter; there is, there- 
fore, a flow of energy across the semi- 
permeable membrane from the solvent to 
the solution inside the membrane. The 
osmotic pressure is thus a potential press- 
ure, made actual by the transformation of 
the excessive potential energy of the sol- 
vent on the one side of the semi-per- 
meable membrane, by absorption of ex- 
terior heat energy. Hence the time re- 
quired is a function of the alteration of 
the volume of the solution on the other 
side of the membrane, and accurate and 
speedy methods of mensuration must in- 
volve the keeping of this volume as nearly 
constant as possible. 

To explain the action of semi-permeable 
membranes, the author imagines these— 
and colloids generally—to be composed of 
radial filaments, emanating from a com- 
mon centre. The structure is coarse com- 
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EP in Difference. 
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For comparison, the corresponding elec- 
trolytic potentials for aqueous solutions 
are added in the tables. Owing to lack 
of conductivity data, however, it was not 
possible to reduce the electrode potentials 


pared with that of the solvent, but the 
cilia impede the motion of the molecules 
of the latter. In an osmotic experiment 
the stronger bombardment on the solvent 
side polarizes the filaments into cones, and 
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a kind of Bunsen valve is thus produced. 
Dr. T. M. Lowry said the sieve theory 
of the membrane, which the author seemed 
to advocate, was now generally abandoned, 
the view that the action was one of selec- 
tive solubility being substituted. 

Dr. T. Slater Price communicated Part 
II of a paper entitled “The Electrolytic 
Deposition of Zinc, using Rotating Elec- 
trodes.” 

The effect of the addition of various 
electrolytes on the electrolytic deposition 
of zinc, using a rotating cathode and the 
apparatus described in the previous paper, 
has been investigated. In all the experi- 
ments the cathode was silvered before the 
zinc was deposited. Excellent results were 
obtained, using two grammes of sodium 
sulphate and one gramme of sodium 
acetate for each gramme of crystallized 
zinc sulphate, the addition of free acetic 
acid being unnecessary.’ The number of 
revolutions per minute of the cathode was 
600 to 700, and the time of deposition was 
fourteen minutes. Satisfactory, but 
slightly high results, were also obtained 
when the following electrolytes were used: 
(1) two to five cubic centimetres con- 
centrated ammonia, (2) four grammes 
caustic soda, (3) three grammes sodium 
acetate. The amount of zinc sulphate 
taken for each determination was one 
gramme, and the solutions were electro- 
lyzed in the cold; if they were heated to 
boiling point before the electrolysis was 
commenced the results were unsatisfac- 
tory. Neither ammonium acetate nor 
sodium sulphate is a satisfactory electro- 
lyte. 

Unless the cathode was coated with 
either silver or copper before the zinc was — 
deposited high results were obtained, and 
it was difficult to get all the zinc out of 
the solution. When a rotating cathode 
is used the zinc does not alloy with the 
platinum if deposited directly on to it. 
(Cf. Medway, American Journal Science 
(4), 1904, 18, 56.) 

The modification of Kollock and 
Smith’s method (rotating anode and 
mercury cathode), which was suggested in 
the first paper, has not been found to be as 
satisfactory as at first trial it seemed to 
be. Considerable experience and very 
careful manipulation are required before 
good results can be obtained. 

A thorough examination of Kollock and 
Smith’s own method has shown it to give 
low results for zinc, both zinc and mer- 


cury being lost in the washing to which 
the amalgam is subjected; a little zinc 
dissolves as hydrate in the wash-water, 
and some mercury is either mechanically 
carried away or else chemically dissolved. 
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THE DEDICATION OF THE ENGINEER- 
ING SOCIETIES BUILDING. 


FORMAL EXERCISES, APRIL 15, 16, 17, 18 
AND 19—THE LAND AND BUILDING FUND 
OF THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


Quite an elaborate programme has been 
arranged in connection with the dedica- 
tion of the Engineering Societies Build- 
ing, 29-33 West Thirty-ninth street, New 
York city. The three founder societies, 
the American Institute of Electrical En- 
gineers, the American Society of Mechan- 
ical Engineers and the American Institute 
of Mining Engineers, will participate. 
The programme has been announced as 
follows: 

MONDAY, APRIL 15—8.15 P. M. 

A special meeting of the American In- 
stitute of Electrical Engineers will be held 
in the auditorium, Sir William Preece, 
past-president of the British Institution 
of Electrical Engineers, chairman. A 
paper will be presented by Louis M. Potts 
on the Rowland telegraphic system and its 
apparatus. 7 

TUESDAY, APRIL 16—3 P. M. 

(1) Music. 

(2) Opening—Charles Wallace Hunt, 
presiding officer. The first use as a gavel 
of the setting maul employed by Mrs. 
Carnegie in laying the cornerstone of the 
building. 

(3) Prayer by the Rev. Edward Ever- 
ett Hale, chaplain United States Senate. 

(4) Communications from the Presi- 
dent of the United States, President of the 
Republic of Mexico, and Governor-Gen- 
eral of Canada. 

(5) Historical address by Charles F. 
Scott, chairman of the Conference and 
Building committees. 

(6) Acceptance of the building by 
E. E. Olcott, president of the United En- 
gineering Society, representing the 
Founder Societies. 

(7) Address by Andrew Carnegie, the 
donor of the building. 

(8) Music. 

(9) Oration by President Arthur T. 
Hadley, of Yale University, “The Pro- 
fessional Ideals of the Twentieth Cen- 
tury.” 

(10) Music. 

EVENING EXERCISES, 9 P. M. 

9 P. m.-10.30 P. M., general reception 
in the main auditorium. 

10.30-12, reception by the officers and 
councils of the Founder Societies in their 
respective headquarters. 

Refreshments will be served during the 
evening on the fifth floor. 
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It is believed that the associated so- 
cieties may also hold receptions in their 
respective headquarters during the eve- 
ning. There will be music on two or more 
floors throughout the evening. 

WEDNESDAY, APRIL 17, 2.30 P. M. 

(1) Introduction by J. W. Lieb, Jr., 
chairman of the Dedication Committee. 

(2) Addresses by presidents of 
Founder Societies: Dr. Samuel Sheldon, 
president, American Institute of Elec- 
trical Engineers; Dr. F. R. Hutton, presi-. 
dent, American Society of Mechanical 
Engineers; Dr. John Hays Hammond, 
president, American Institute of Mining 
Engineers. 

(3) Greetings and felicitations from 
foreign and national scientific societies 
and institutions of learning. 

(4) Address by Dr. James Douglas, 
past-president, American Institute of 
Mechanical Engineers. 

(5) Presentation of John Fritz gold 
medal to Dr. Alexander Graham Bell. 

(6) Presentation of medals for distin- 
guished services to R. W. Pope, secretary, 
American Institute of Electrical Engi- 
neers; Dr. F. R. Hutton, past-secretary, 
American Society of Mechanical Engi- 
neers; Dr. Rossiter W. Raymond, secre- 
tary, American Institute of Mining 
Engineers. (By Dr. A. R. Ledoux, past- 
president, United Engineering Society). 

THURSDAY, APRIL 18. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers. A paper entitled “Mining Engi- 
neering in New York City,” describing 
the excavation and tunnel work now being 
carried on by the Pennsylvania Railroad, 
will be presented by H. T. HMildage. In 
the evening there will be a session of the 
American Society of Mechanical Engi- 
neers, an address being delivered by Brig- 
adier-General William Crozier, entitled 
“The Ordnance Department as an Engi- 
neering Organization.” 

FRIDAY, APRIL 19. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers. In the evening there will be a 
smoker and vaudeville entertainment for 
members of all the societies in the con- 
cert hall of Madison Square Garden, 
Twenty-sixth street and Madison avenue; 
tickets, by subscription, $2. 

THE LAND AND BUILDING FUND OF THE 
AMERICAN INSTITUTE ‘OF ELEC- 
TRICAL ENGINEERS. 

The American Institute of Electrical 
Engineers, as one of the three bodies en- 
trusted with the endowment for the En- 
gineering Societies Building in New 
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York city, is under obligation to raise 
$185,000 as its share of the cost of the 
land on which the building stands. The 
building, as is well known, was presented 
to the engineering societies of the country 
by Andrew Carnegie, at a cost of over a 
million dollars. The land and build- 
ing fund committee of the American In- 
stitute of Electrical Engineers has suc- 
ceeded in raising about $160,000. The 
committee is anxious to secure the remain- 
der of this sum before the dedication exer- 
cises are completed, so that it can an- 
nounce the fulfillment of its work at that 
time. 

During the past two weeks the fund 
has been swelled considerably by contribu- 
lions, in small amounts, from members 
who are anxious to participate in this 
national engineering undertaking. Last 
week Messrs. Stone & Webster, of Boston, 
Mass., contributed the handsome sum of 
$2,000, in the name of Charles A. Stone. 
Edwin S. Webster and Russell Robb. 

The Institute committee is composed 
of T. C. Martin, chairman; J. C. Barclay, 
John J. Carty, C. L. Edgar, F. W. Jones, 
J. W. Lieb, Jr., F. J. Sprague and J. G. 
White. The advisory committee is com- 
posed of U. N. Bethell, N. F. Brady, 
Eugene Griffin, Samuel Insull, James H. 
McGraw, Charles W. Price, Samuel Reber, 
L. B. Stillwell, Charles A. Terry and 
Elihu Thomson. 

— 0 

Fire at McGill University. 

On Friday, April 5, the McDonald en- 
gineering building at McGill Univer- 
sity, Montreal, Canada, was destroyed by 
fire. The loss will exceed $750,000. The 
McDonald engineering buildings were said 
to be the best equipped of their kind on 
the continent. They were opened by Lord 
Stanley, and were the gift of Sir William 
McDonald. 

The standardizing laboratory is a com- 
plete loss. The loss in the dynamo labora- 
tory is heavy, but by no means complete. 
The mechanical and civil engineering 
laboratories are in fair shape. The loss 
is partly covered by insurance, and plans 
are proceeding to restore the damaged 
facilities at once. 

—_—__<@—-_____ 
Death of General Eugene 
Griffin. 

General Eugene Griffin, first vice-presi- 
dent of the General Electric Company, 
died suddenly at Schenectady, N. Y., 
Thursday morning of this week. This 
intelligence was received by wire just as 
the ExvectricaL REVIEW was going to 
press. Details will follow in next week’s 
issue. 
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Discovery of New Deposits 
of Ore for the Manufacture 
of High-Grade Steel. 


Announcement is made of the discovery 
of a mine in North Carolina containing 
millions of tons of high-grade titanium 
ore, with some iron and several of the 
rarer minerals, such as vanadium, chrome, 
gold, magnesium, in small percentages, 
and alumina in sufficient quantity to flux 
the ore when smelted in an electric fur- 
nace. This has been the only method of 
reducing the ore so far. An analysis of 
some of the carbide of titanium made from 
this ore is stated to show above seventy- 
five per cent of titanium, with small per- 
centages of cerium, uranium and some 
germanium. The carbide also shows con- 
siderable radioactivity; hence the mineral 
in this mine is supposed to be of the 
character of the rare substance, euxenite. 

The ferro-metal made from this ore has 
been introduced into steel and subjected 
to severe tests for elastic limit and ten- 
sility, and has given results of a most 
astonishing character. It is suggested 
that the use of this ore in the manufac- 
ture of steel rails and car wheels would 
very largely eliminate breakages. The 
mineral introduced into the pigment in 
paint manufacture will also serve, it is 
said, to prevent the attachment of barna- 
cles to the bottoms of ships. 

—_—__~-@——___ 

Safety Test on the Bronx 

Curve. 

On Thursday, April 4, the New York 
Central & Hudson River Railroad made 
two experiments on the safety of the Bed- 
ford Park curve, where twenty-three per- 
sons lost their lives in a wreck last Feb- 
ruary. A train made up so as to be, as 
nearly as possible, a perfect model of the 
wrecked equipment was sent twice over the 
curve. 
made the curve at a speed of forty-eight 
miles an hour. This is the speed at which 
Motorman Rogers testified he was moving 
when his train was derailed two months 
ago. On the second test the controller 
was thrown around to the furthest point, 
and the fastest time made was sixty-two 
and one-half miles an hour, the train tak- 
ing the curve at fifty-six and one-half 
miles an hour. 

After the tests W. J. Wilgus, vice-presi- 
dent and general manager, stated that the 
trip had demonstrated that there was no 
fault with the equipment; that in every 
way it had been satisfactory to the experts 
and officials of the company. The result 
of the tests and the investigation showed 
not the slightest reason for charging the 


During the first test the train | 
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wreck to the new type of motive power 
and equipment. 

Among those who participated were the 
following: W. C. Brown, senior vice- 
president of the New York Central; W. J. 
Wilgus, vice-president and general man- 
ager; G. W. Kittridge, chief engineer; 
A. T. Hardin, assistant general manager ; 
Azel Ames, assistant engineer; E. B. 
Katte, chief enginecr of electric traction; 
B. E. McCoy, engineer; J. F. Deems, gen- 
eral superintendent of motive power; 
A. H. Harris, vice-president in charge of 
the legal department; Inspector Davis, 


A. J. Stahl, Chief Inspector Carr, F. E. 


Williamson, assistant superintendent of 
the Harlem division; S. D. Ward and 
J. E. Rickey. Job E. Hedges, special 
counsel for the state railroad commis- 
sion in its investigation of the wreck; 
Charles R. Barnes, electrical expert for 
the commission, and J. S. Kennedy, sec- 
retary to the commission, were also on the 
train. H. B. Hunt represented the Amer- 
ican Locomotive Works, and W. E. Hoyt 
and W. B. Potter, chief engineer of the 
railroad department of the General Elec- 
tric Company, represented the manufac- 


turers. 
—_—__<-@—_____ 


Electrically Driven Paper 
Mill in Japan. 


Representatives of the Oji Paper Com- 
pany, of Tokio, Japan, have for some time 
been inspecting various electrical proper- 
ties in the United States with an eye to 
installing a modern electrically equipped 
paper mill in Japan. As a result of their 
investigations, orders have been placed in 
the United States for a very complete elec- 
trical and mechanical equipment amount- 
ing to over a million of dollars. 

The new Japanese paper mills, which 
will be operated by the electric drive, will 
include in addition to the motor equip- 
ment of the paper-making machinery, a 
new hydro-electric plant, with a fifteen- 
mile transmission line and substation. 
The electrical equipment will be furnished 
by the General Electric Company. 

At the power station there will be in- 
stalled four water-wheel-driven, three- 
phase, 3,125-kilovolt-ampere units, gener- 
ating current at a potential of 3,150 volts, 
at a frequency of sixty cycles. Current 
for exciting the revolving fields of these 
generators will be furnished by the usual 
twin exciting units, consisting of two 150- 
kilowatt generators, driven respectively by 
an induction motor and a small water- 
wheel. Generator regulation will be ef- 
fected’ by a Tirrill regulator. 

Twelve water-cooled, step-up trans- 
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formers will be arranged in sets of three 
to raise the generator voltage for trans- 
mission. Each transformer will have a 
capacity of 1,050 kilowatts and the pri- 
mary voltages will be arranged with Y con- 
nections for either 46,000 volts, 45,000 
volts, or 44,000 volts. An eight-panel 
switchboard embodying the standard prac- 
tice of the General Electric Company will 
be installed in the main station. 

At the substation near the mill, twelve 
step-down transformers will be employed 
to reduce the transmitting potential to 
2,200 or 2,100 volts. The switchboard 
will be arranged to distribute power at 
the desired voltage directly to the motors. 

In the paper mill five 750-horse-power, 
2,000-volt induction motors will be used 
to drive the pulp grinders. These motors 
are known as form M, having an external 
resistance in the armature circuit and con- 
trollers to vary the speed. Each motor 
will have an extended shaft and will be 
so placed between two pulp grinders that 
both grinders can be driven directly with- 
out belting. 

Four beater machines are to be driven, 
each by a 350-horse-power induction 
motor operating at a potential of 2,000 
volts. <A fifth will be driven by a 200- 
horse-power induction motor and all will 
be operated on the rope drive system. 

The Oji paper mill will be situated at 
Hokaido, on the seashore facing the 
Pacific. It will be an excellent example of 
modern engineering practice of which 
there are coming to be so many typical in- 
stallations in Japan. 


ee 
LETTERS TO THE EDITOR. 


A Pioneer Electrical 
Engineer. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Permit me to congratulate you on your 
quarter-century issue of March 9, 1907. 

As probably one of the oldest, if not 
the oldest, electrical engineers in this 
country in point of years of service, hav- 
ing been continuously engaged in elec- 
trical work since 1879, I have had the 
very great honor to have seen and been 
connected with all of the main points of 
electrical development in this country 
from their inception. 

Starting in 1879 with William E. Saw- 
yer, I made all of his experiments and 
constructed all of his lamps and appa- 
ratus and did all of his work until the 
time of his death. 

In this connection I notice in the ad- 
mirable article published in this issue on 
“Electric Lighting by Incandescence,” by 
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William J. Hammer, a statement which 


_ I desire to correct. 


It is stated in this article that “subse- 
quently Grove, Edison, Maxim, 
Sawyer, . . . Fox and others employed 
the incandescence of platinum by an elec- 
tric current in the production of light.” 
This statement with regard to Sawyer is 
not correct; he never used or made any 
experiments with platinum, always main- 
taining that it would never be success- 
fully or satisfactorily used for incandes- 
cent lighting. On the contrary, all of his 
energies were devoted to the working out 
and perfecting of the carbon lamp, and at 
the very time when Mr. Edison was bring- 
ing out his platinum lamp I had the 
pleasure to be making experiments in the 
carbonization of a great variety of sub- 
stances looking to their use as the light- 
giving portion of the incandescent lamp. 

I devised and made the Sawyer-Man 
incandescent lamp, using bamboo fila- 
ments made from ordinary fishing poles 
bought from Conroy in John street, and 
my processes of carbonization, flashing, 
mounting and exhausting remain prac- 
tically the same at the present time as 
they were in 1883-1884, with the excep- 
tion of minor improvements in details of 
operation and construction. 

I introduced the first successfully oper- 
ative enclosed alternating-current ara 
lamp; handled the first storage battery — 
the Faure—ever brought to this country, 
and afterward developed and made prac- 
tical the Julien battery; devised and put 
in operation the pair of electric fountains 
at the World’s Fair in Chicago, they being 
the first of their kind and size ever made; 
devised and worked out the electric search- 
light and built the largest one ever de- 
vised—it having a mirror five feet in 
diameter and a candle-power capacity of 
beam of 225,000,000 candle-power; was 
the first to suggest the practical applica- 
tion of unit motors to each machine, and 
made many improvements in systems of 
electric lighting, being the first to intro- 
duce into use on a large scale the metal 
conduits so largely in use to-day. 

During this time, among other matters 
of interest, I have had the pleasure of 
seeing your journal, the ELECTRICAL RE- 
VIEW, steadily grow from its inception as 
a very small and indifferent publication 
in those days, to the present magnificent 
specimen of journalism, second to none 
in its make-up, subject-matter or general 
appearance, all due to the energy and de- 
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termination of yourself and the persistent 
following up and working out of a single 
idea and a single purpose. 

I congratulate you on the success you 
have achieved and wish you many years 
of further successful effort. 

E. R. Know tes, É. E. 

New York, March 18. 

eS ee SAEN 

Switchboard Engineering. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In the issue of the ELECTRICAL REVIEW 
for March 9, C. W. Stone’s discussion of 
switchboard engineering offers some ex- 
cellent suggestions and shows some famil- 
larity with certain lines of switchboard 
practice. It would seem that along other 
lines he is not familiar with the best mod- 
ern practice. 

For direct-current switchboards the 
point is well taken that an ammeter 
should be provided for every machine. 
This offers a safer indication of the dis- 
tribution of load than would a single 
ammeter for all machines, with a switch- 
ing device that may introduce errors due 
to contact resistance. Any unequal dis- 
tribution of load, or an overload on any 
machine, is also more likely to be noted 
if each machine has its own ammeter con- 
stantly in circuit. But it is absurd to re- 
quire that the shunt be near the ammeter, 
to avoid using larger ammeter leads. The 
writer has in mind a recent case in which 
the shunt was placed on the generator, 
and the ammeter forty feet distant on the 
switchboard. With this arrangement it 
was unnecessary to carry the main gener- 
ator leads to the switchboard, so that 
eighty feet of comparatively small am- 
meter leads were used where otherwise 
eighty feet of main gencrator leads would 
be required. The saving in expense and 
greater convenience in wiring are at once 
obvious. . 

Mr. Stone’s aversion to power-factor 
meters is doubtless due to experience with 
an instrument in which there are circuits 
for one phase of current and three phases 
of electromotive force. There is a thor- 
oughly reliable power-factor meter on the 
market, having circuits for one phase of 
electromotive force and three phases of 
current. With this arrangement the un- 
balancing of the circuit is taken care of 
very satisfactorily. There can be no ques- 
tion that a reliable power-factor meter is 
more satisfactory for determining power 
factor than is an indicating wattmeter 
with a reversing switch, involving a math- 
ematical calculation and introducing lia- 
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bility to error due to variation of load be- 
tween the taking of watt and wattless 
readings. 

Frequency meters are not absolutely 
necessary in every installation; but there 
are many cases where they are of great 
importance, and in most cases a frequency 
meter could be used to advantage to im- 
prove the service. An example illustrat- 
ing the need of frequency meters is found 
in textile industries employing induction 
motors, where a very constant frequency 
is essential. Until governors of prime 
movers are more constant than are many 
at the present time, they can not be relied 
upon for constancy of speed under all the 
varying conditions of engine and load. 

It is difficult to understand why auto- 
matic synchronizers are not desirable in 
practice as well as in theory. The writer 
can not at all see that it is unsafe to put 
entire reliance on a good automatic syn- 
chronizer. In synchronizing large ma- 
chines so much is at stake on account of 
the inexperience, fallibility or negligence 
of the operator that if the operation can 
be made purely mechanical it is of the 
greatest importance. There is an auto- 
matic synchronizer on the market, guaran- 
teed unconditionally in every particular 
by the manufacturer. Far from failing 
to give satisfaction, this synchronizer has 
done its own advertising and in every case 
in which it has been installed one or more 
additional synchronizers have been or- 
dered by the first purchaser or others in 
the same district. 

Reverse-current relays can be obtained 
for use on alternating-current circuits, 
and are most satisfactory in their opera- 
tion. They can be depended upon at all 
times to protect the circuit successfully, 
independent of whether voltage or power 
factor decreases. (See article in the Elec- 
tric Journal for August, 1906.) 

As stated in Mr. Stone’s article, the 
switchboard must be as nearly fool-proof 
as possible. It would seem that auto- 
matic synchronizers, power-factor meters, 


frequency meters and reverse-current re- 


lays are among the most important instru- 
ments to make a switchboard fool-proof. 
If these instruments were in the early 
stages of their development, or if they 
had not been fully tested, conditions would 
be altogether different. But at the present 
day they must be recognized as important 
agents in protecting apparatus and im- 
proving electrical service. To disregard 
them is to go backward instead of for- 
ward in modern engineering. 


H. W. Brown. 
1141 South avenue, Wilkinsburg, Pa. 
March 26. 
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Glasgow’s Power Stations. 


plainly proved that the city of 

Glasgow made a mistake when it 
went in for a municipal telephone service 
in competition with the already fully 
established system of the National Tele- 
phone Company, it can show an admirable 
record for its electric trolley undertaking 
and one nearly as good for its electric 
light and power supply. In tramways the 
city has undoubtedly done very well in- 


ie the course of events has 


(By Our British Correspondent.) 


model even by critics who are hostile to 
most forms of municipal trading. 
It can not be said that the city was as 


-enterprisingly dealt with in the matter of 


electric light and power service as in that 
of tramways. The beneficial results at- 
tending the adoption of a forward and 
enlightened policy at Edinburgh was, if 
we remember aright, one of the most pow- 
erful influences that stirred up the Glas- 
gow councillors, and led to a setting of 


and again, and in the end resolved upon 
separate power stations and different man- 
agement. Pinkston generating station 
was erected as a result, for the tramways 
supply, and for general electricity supply 
purposes several other stations were put 
down and have been extended as and when 
the demand has become pressing. A year 
or two ago, however, there came a day 
when so considerable a margin of surplus 
energy was available at Pinkston that the 


GLASGOW 


AND SUBURBS 
em 


Map SHowineG LOCATION OF GENERATING AND SUBSTATIONS, GLASGOW, SCOTLAND. 


deed, and while it has been making good 
profits thereon, it has recognized the neces- 
sity for also making provision for the 
cost of track and rolling stock deprecia- 
tion and renewals. While many a smaller 
undertaking was dealing with its “profits” 
in such a manner as to suggest a belief 
that its track would -last forever (how 
soon some of them found out their error!) 
Glasgow was making such liberal allow- 
ances for renewal charges that it has long 
been and is still frequently held up as a 


their house in something like order. Once 
fully awakened, a progressive policy was 
adopted, and it has been successfully fol- 
lowed for some years past. 

There are few places in the world where 
there have been so many discussions re- 
garding the desirability or otherwise of 
keeping the electricity and tramway un- 
dertakings entirely separate. When the 
subject of combined lighting and traction 
systems was first being discussed in this 
country, Glasgow had its divisions again 


light and power committee, instead of 
adding to its plant to meet a growth of 
custom, took some of this superfluous en- 
ergy at a price. This was mutually con- 
venient, of course, but we believe that the 
Pinkston requirements are now so great 
that additional large generating sets are 
to be installed there. 

Glasgow has had fifteen years’ experi- 
ence of municipal electric light and power 
supply, for in 1892 it took over plants 
which had been operated on a small scale 
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by private parties for ten years. Perhaps 
it will be of historical interest if we show, 
as we are enabled to do by the courtesy 
of W. W. Lackie, the city electrical engi- 
. neer, an illustration of one of the earliest 
types of machines used. It did service 
about twenty-five years ago, and was a 
one-and-one-half-kilowatt Crompton-Bur- 
gin dynamo that lit three arc lamps in the 
Glasgow General Post-Office. 

Ten years ago, after there had been, as 
we have indicated, but a moderate degree 
of development, regard had to be paid to 
the future possibilities of electric supply 
in the whole of the city, and after much 
deliberation sites for additional stations 
were obtained, and the result of the plans 
then made is to be seen on the accom- 
panying map, where are shown the posi- 
tions of the several stations as they exist 
to-day. 

At the present time the Port Dundas 
works, of which about two-thirds are 
erected, supply current for the north side 
of the river, with the exception of a small 
portion in the East End, which takes its 
supply from the South Side station. 

The St. Andrew’s Cross works supply 
the whole of the South Side and the small 
northern part to which allusion has just 
been made. The increased demand which 
arose a couple of years ago in the central 
and outlying districts made it necessary 
to lay down high-tension plant generating 
three-phase current at 6,500 volts for 
transmission to substations, of which there 
are three, where it is transformed by mo- 
tor-generators to direct current at 500 
volts for distribution. The erection of 
an extra substation in Springburn, to sup- 
ply the northeast district of the city, 
where large industrial works applied for 
power, had to be taken in hand a short 
time ago. 

Some particulars of the equipment of 
the stations will doubtless be of interest, 
and we will first refer to the larger, 


namely, Port Dundas. The original de- ° 


sign for this was for a central portion 
with two wings, the total capacity to be 
30,000 horse-power. So far, however, 
only the central portion and the left wing 
have been completed, and the plant capas- 
ity of these is, thanks to the introduction 
of a turbine plant, 33,500 horse-power, 
and when all the buildings are erected 
there will be room, according to present 
turbine practice, for probably more than 
60,000-horse-power plant capacity! 

Fuel for this station is conveyed from 
barges on the canal by means of a Tem- 
perley transporter, either to tanks over 
the boilers for immediate use, or to the 
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storage bunkers. The weight is regis- 
tered before the coal falls through the 
chutes to the boilers. The ashes are con- 
veyed underground by a conveyer to an 
overhead tank at the end of a boiler house, 
from which they are dropped into carts 
for removal. The boiler house has a com- 


ONE-AND - ONE-HALF CROMPTON-BURGIN DY- 
NAMO USED FOR LIGHTING OF THREE ARC 
LAMPS IN THE GENERAL Post- OFFICE, 
GLASGOW, ABOUT TWENTY-FIVE YEARS AGO. 


plete installation of coal and ash con- 
veyers of the gravity bucket type, capable 
of handling forty tons of coal per hour. 
Gireen’s economizers and induced draft 
fans are installed. 

There are ten Babcock & Wilcox water- 
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same type, with a grate area of 100 square 
feet, a heating surface of 6,150 square 
feet and a steaming capacity of 24,000 
pounds of steam per hour at 200 pounds 
per square inch. Four others have been 
recently added to these. All of the boilers 
are fitted with superheaters to give 150 
degrees of superheat. There are several 
steam-driven feed pumps to deliver 4,000 
gallons of water per hour and two elec- 
trically driven to deliver 6,000 gallons. 
The engine room equipment consists < f 
the following: Two 400-horse-power 
Mirrlees-Watson steam engines, with 
Crompton generators running at a speed 
of 375 revolutions per minute; one 750- 
horse-power Ball & Wood engine, coupled 
direct to two Walker dynamos, 250 volts ; 
one 900-horse-power marine engine, 
coupled to a Schuckert dynamo; two 
1,100-horse-power Belliss steam engines, 
driving British Thomson-Houston gener- 
ators at 250 revolutions; the dynamos of 
these two sets, although purchased as con- 
tinuous-current machines, are now fitted 
with slip-rings to give three-phase cur- 
rent, which in turn is transformed up to 
6,500 volts by means of static transform- 


ers; one 1,100-horse-power Willans- 


ONE OF THE GLASGOW TURBINES, WITH ToP oF CaAasING TURNED Back UPon HINGES. 


tube boilers, each having a grate area of 
seventy-five square feet and a heating sur- 
face of 4,020 square feet, and rated steam- 
ing capacity of 15,000 pounds of steam 
per hour at 200 pounds per square inch. 
There are further four larger ones of the 


Crompton set; two 2,400-horse-power 
Willans-Westinghouse sets, speed 180 
revolutions; two 4,500-horse-power Wil- 
lans-Dick-Kerr turbo-alternators (speed, 
750 revolutions), generating three-phase 
current at 6,500 volts, twenty-five cycles 
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per second, for distribution to substations ; 
one Bruce-Peebles 250-volt balancer, and 
two boosters for battery charging. 

Each of the steam sets has its own sur- 
face condensers, circulating pump and 
Edwards air-pumps. Condensing water 
is drawn from a canal running alongside 
the works. 

There are two storage battery compart- 
ments, each containing 160 cells (1,200 
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chinery already installed, 5,800 horse- 
power represents steam-engine driven sets, 
and there are now also two turbo-alter- 
nators of 4,500 horse-power each. 

The boiler plant consists of ten Bab- 
cock & Wilcox water-tube boilers, each 
having a grate area of seventy-five square 
feet and a heating surface of 4,020 square 
feet, and being capable of evaporating 
15,000 pounds of steam per hour. Five 
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The engine house equipment comprises 
a 700-horse-power Alley & Maclellan 
steam engine coupled to two 250-kilowatt, 
250-volt, continuous-current generators 
supplied by the British Electric Plant 
Company ; also some 400-horse-power Bel- 
liss engines and Crompton generators run- 
ning at 375 revolutions per minute; two 
1,100 -horse-power Willans engines with 
Crompton generators running at 230 revo- 
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VIEW OF ONE OF THE 1,500 KiLowatr WILLANS-SIEMENS DIRECT-CURRENT TURBINE SETS INSTALLED AT ST. ANDREW’S CROSS 


ampere-hours), mounted on steel stands, 
lead-covered and supported on insulators. 
The boxes are of lead throughout and are 
mounted on glass slabs. The regulating 
switch, which was specially made to Mr. 
Lackie’s own specification, is controlled 
from the engine room, so that the number 
of cells connected to the mains can be 
varied direct as required. 

The St. Andrew’s Cross generating sta- 
tion was designed to contain a plant of 
15,000-horse-power capacity. Of the ma- 
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steam feed pumps installed are each capa- 
ble of delivering 4,000 gallons of water 
per hour. Coal is brought into the works 
by rail and the trucks are elevated to the 
coal bunkers above the boiler house by 
means of an electrically driven “screw” 
elevator. The trucks are then run along 
the top of the coal bunkers and the empty 
trucks are lowered by a second elevator. 
The fuel falls from the overhead bunkers 
through weighing machines to the chain 
grate stokers. 


lutions; a 1,100-horse-power Willans- 
Schuckert set running at similar speed; 
while there is also a 2,400-horse-power 
Willans-Siemens turbo-generator, consist- 
ing of a turbine and two 750-kilowatt 
continuous-current machines in tandem, 
generating 500-volt current, and running 
at 1,500 revolutions. To these we may 
now add the 3,000-kilowatt Willans-Dick- 
Kerr three-phase sets, to which further 
reference is made later. 

These plants at St. Andrew’s Cross all 


600 


have condensers attached to them similar 
to those in the Port Dundas station. The 
cooling water is obtained from three cool- 
ing towers erected over the water tanks, 
which form part of the roof of the boiler 
house. ‘There is a battery here of a capa- 
ity of 1,000 amperes, 560 volts, for two 
hours, and it is charged and discharg. d 
through hand-regulated boosters. 

There is a third and small generating 
station at Kelvinside serving a small resi- 
dential portion of the city. It has Bab- 
cock & Wilcox boilers and three Willan `- 
Bruce-Peebles 350-horse-power sets (sper d 
375 revolutions), whose dynamos are sin- 
gle-field, double-commutator, 250-volt ma- 
chines. 

Before referring to the substations a 
few particulars may be given of the large 
turbo-alternators recently erected or now 
erecting.. For the two stations there are 
in all five 3,000-kilowatt sets, all generat- 
ing a three-phase, 6,700-volt current, anil 
running at a speed of 759 revolutions. 
Four of them have Dick-Kerr alternators, 
and one is a Westinghouse. All have tur- 
bines of the Willans-Parsons type, in 
which the method of blading differs ma- 
terially from that adopted in other makes 
of the Parsons single, parallel-tlow type 
of turbine. The blades are built up im 
segments (usually half rings), which are 
then assembled upon the shaft and 
in the casing (Willans & Robinson aud 
Sankey’s patent). The ends of the 
blades, instead of projecting indepen- 
dently, are riveted into, and protected by, 
a ring or shrouding of channel sect.o.. 
A modified arrangement of balance p:s- 
tons enables a shorter and more compact 
turbine to be produced. It reduces the 
size of the casing at the high-pressure 
end. An ordinary centrifugal governor 
of unusual power is employed, and it is 
said to have shown very satisfactory re- 
sults by direct action on the throttle valve, 
rendering it unnecessary to have recourse 
to relay arrangements. The rotor is a 
hollow steel forging, into which the end 
shafts are shrunk, the latter being also 
bolted up against radial faces. 

Turbines of this type are being put 
down in quite a large number of British 
power stations, they having specially ap- 
pealed to station designers and engineers 
by reason of the patent blading. Crushed 
as Messrs. Willans & Robinson have been 
for several years by the changing over 
froin steam engines to turbines, it seems 
that the salvation of their undertaking is 
being well worked out by turbines of the 
type we illustrate. 

In the various substations induction- 
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motor generators are employed through- 
out, 6,500 volts being applied direct to 
the stator of the motor, and the gener- 
ators give direct current at 250 and 500 
volts. Direct current only is distributed 
to the user. Waterloo substaticn, with its 
additions, will have six 500-kilowatt and 
six 1,000-kilowatt motor-generators. Some 
of them consist of two 250-volt, 250-kilo- 
watt, direct-current dynamos coupled to 
a 500-kilowatt induction motor with squir- 
rel-cave rotor; these can only be started 
Other 
motor-generators consist of squirrel-cage 
motors coupled to 500-volt direct-current 
dvnamos, which have to be started up in 
the same manner. One of the motor- 
generator sets in this Waterloo substation 
has a wound rotor on the induction motor, 
and is fitted with three slip-rings and 
water-starting resistance, in order to en- 
sure the starting up of the station if direct 
current should not be available. Tap- 
pings are also taken off the direct-current 
windings and led through slip-rings and 
choke-coils, so as to give a connection to 
the middle wire of the three-wire system. 
For the following brief details of the 
switch gear, as well as for a good deal of 
the other material contained in this arti- 
cle, the writer is indebted to W. W. Lackie, 
the engineer to the undertaking: 
Low-Tension Switch Gear—The ar- 
rangement of this consists of two reverse- 
current circuit-breakers, one at each pols, 
the necessary ammeter and a four-way 
selector switch on each pole, by means of 
which the machines can be connected to 
any one of four bus-bars. The direct- 
current feeder panels contain four selector 
switches for the four bus-bars for each 


up from the direct-current side. 


feeder, a recording ampere and voltmeter 


combined on each pole of each feeder, the 
record obtained being the current given 
out or coming in on the feeder and the 
potential at the feeding point. A switch 
and fuse on each feeder is also provided. 
Extra High-Tension Switchboard in 
Generating Stations—The switchboard is 
of the remote control type. The board 
consists of two portions, namely, the oper- 
ating panel and the high-tension compart- 
ment. The operating panels are located 
in the engine room, and from them the 
high-tension switch gear is either elec- 
trically or mechanically controlled. The 
bus-bars are in duplicate and joined at the 
two ends by inter-connected switches. Sc- 
lector switches are provided, so that any 
venerator or any feeder can be worked cn 
either bus-bar. The instruments are 
worked by low-pressure supply from cur- 
rent and pressure transformers in the dis- 
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tant high-tension compartment. The re- 
lavs on the feeder panels are of the over- 
Joad time-limit type, and those on the gen- 
erator panels of the reverse-current type 
without time-limit attachment. 

Substation Switch Gear—The arrange- 
ment of the direct-current switch gear in 
the substations is similar to that in the 
generating stations, with the difference 
that only two bus-bars are necessary. 
High-Tension Substations Switch Gear 
Each feeder is connected through an oii- 
break mechanically operated switch to the 
bus-bars, the machine being connected 
also through an oil-break mechanically 
operated switch to the bus-bars. The mo- 
tor switches in the substations are fitted 
with overload trip-coils. The bus-bars are 
divided up by means of section switches, 
which are open when the station is in nor- 
mal running order. These section switches 
are arranged so that one feeder supplies 
one machine, if it is a 1,000-kilowatt ma- 
chine, or two if they are 500-kilowatt. 

In regard to the mains, these consist 
of triple-concentrie feeders and distrib- 
utors, most of the earlier laid cables being 
lead-sheathed, but this type of main has 
been abandoned in favor of vulcanized 
bitumen sheathed. 

A word should be given regarding the 
street lighting. Nearly all of the 826 are 
lamps are lighted and extinguished by 
automatic starters, whose success has been 
such that their application to all circuits 
has recently been proceeding. In this 
method of operation the current is 
switched on at the electricity station or 
other suitable point, to an electro-magnet 
of the starting switch in the street, and 
by the use of the automatic starter every 
series of eleven lamps is lighted with a 
half-a-minute interval between. 

In regard to the output of the entire 
Glasgow stations, this for the last complete 
vear was, roughly, twenty-six millions of 
Board of Trade units, including one and 
one-half millions obtained from Pinkston 


tramway power station and sold to con- 
sumers. There are 13,700 consumers. 


A. H. B. 


London, March 30. 
—_—__-@2——_—__ 
Electric Railways in 
Bohemia. 

United States Consul U. J. Ledoux, at 
Prague, reports that returns for the ele - 
tric railways of Bohemia for the year 
1906 show a considerable increase in traf- 


fie. The total number of passengers car- 
oD 


ried was about 40.003.000. In Prague 
alone it was nearly 28,000,000, an in- 
crease of nearly 4,000,00) over the pre- 
vious year. 
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The Influence of the Under- 
writers’ Rules on Efec- 
trical Deveiopment. 

At the meeting of the New York Elec- 
trical Society, March 27, Dr. C. J. H. 
Woodbury delivered an address entitled, 
“The Influence of the Underwriters’ 
Rules on Electrical Development,” analyz- 
ing the relation of electricity to the fire 
hazards. This address, slightly abridged, 

was as follows: 

The commercial introduction of are 
lamps for interior lighting was accom- 
panied by many fires, and their peculiarity 
of origin gave rise to apprehensions 
which tended to restrict the use of elec- 
tricity for street lighting, until a mill 
insurance company, whose patrons desired 
to use this method of illumination, made 
experiments on the subject in 1881 in co- 
operation with the leading manufacturers 
of lighting apparatus. As a result of 
these investigations a set of rules was pre- 
pared, which received the approval of all 
interested parties, as establishing methods 
for the prevention of the occurrence of 
such fires resulting from the use of elec- 
tricity for illumination by are lights. 

The preventable nature of such fires 
was fully set forth at the time in a manner 
which established public confidence in the 
safety of electrical illumination, while its 
advantages were so self-evident as to 
create a natural demand for its introduc- 
tion. The scope of these pioneer rules 
was limited to the small isolated plants 
installed in mills with the crude line of 
supplies extant at the time, and they were 
extended from time to time to keep pace 
with the growing state of the art of elec- 
trical illumination, and later the con- 
veyance of power. Subsequent experience 
required that they should be applied to the 
signaling systems, not from any initial 
hazards, but solely on account of the ex- 
posure of such lines to foreign currents. 
Thus it will be seen that these rules now 
take within their scope all of the com- 
mercial applications of electricity, except- 
ing perhaps those of industrial chemistry. 

Throughout the whole of this work, 
from its beginning, those engaged in the 
design, manufacture and operation of elec- 
trical plants gave of their skill and ex- 
perience in cooperation with the special- 
ists in the service of the underwriters, 
because it was apparent from the first 
that a single body of rules emanating 
from. a responsible source would be an 
advantage in concentrating that standard- 
ization of methods which would accrue 
to the benefit of all. 

The function of all these applications 


ELECTRICAL REVIEW 


of electricity is to provide constant serv- 
ice, for in its ability to overcome impedi- 
ments of time and distance by rapidity of 
communication, lengthening the natural 
day, or bridging the gap between the 
prime mover and the machine, its purpose 
is impaired by any interruption of con- 
tinuous operation. The property loss by 
a fire which would disable the plant may 
be a detail of the greater injury from loss 
of service. Its contracts with its patrons 
are inexorable and must not be tainted 
with negligence. In this purpose of fur- 
nishing constant service the administra- 
tive ability and the technical skill of the 
various electrical interests have concen- 
trated themselves with results which have 
proven the effort. The conditions of a 
new industry crowded by the demands of 
customers for its product were inevitably 
like those of the pioneer on arable soil. 
The progress must be made, not perhaps 
after the manner of those methods which 
yeare of experience and abundant capital 
would have chosen, but progress must be 
made. 
The underwriters’ rules have served as 
a standard for electrical industries, for, 
passing by details, it holds a place where 
the varied electrical interests can meet on 
a common ground for a purpose in which 
questions of fire hazard may be subservient 
to that of the arbitrary condition of pro- 
viding continuous service to their patrons. 
The necessity of a standard was so ap- 
parent that from time to time manv sets 
of rules were issued by local organiza- 
tions, municipal boards, commercial 
bodies, manufacturing companies, insur- 
ance associations, technical societies and 
an organization of salesmen. One insur- 


ance president offered comfort to an elec- 


tric manufacturing company by an ill- 
advised letter to the effect that electrical 


‘lighting apparatus could not cause a fire 


if arrangements were made by corks or 
their equivalent, so that the lower carbons 
could not drop out. 

“These differences became so annoying 
that at a mecting of the National Electric 
Light Association, held at Cleveland 
February 20, 1895, the initiative for a 
unification of the rules was undertaken 
by that body, and arrangements made for 
a conference of all electrical interests for 
the purpose of drawing a code which 
should efficiently serve all interests. After 


a thorough canvass of the subject and ex-’ 


tensive preparation, this national confer- 
ence on standard electrical rules met in 
New York March 18, 1896, and devoted 
several days in consideration of the sub- 
ject, 
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The vast mass of material was referre | 
to a committee who gave months of toil 
to the subject, and their labors resulted in 
the national electrical code which was 
formally accepted by the various nation il 
organizations comprising the active mem- 
bership of the conference, including the 
National Board of Fire Underwriters, 
who adopted it as the code of 1897. 

The electrical committee of the Under- 
writers’ National Electric Association has 
continued in charge of the code, making 
amendments and additions as the chang- 
ing conditions of the problem required, 
always tending toward enlargement until 
the edition of 1905 is three times as large 
as the original, in which probably few 
paragraphs escaped amendment. 

While the commercial statistics of the 
fire loss are accurate, the facts relating to 
the physical conditions of the origin of 
fires are proverbially inexact, and in the 
generality of instances are based upon 
presumptions owing to the destruction by 
the fire of the evidence of its own origin. 
While accidents and palpable deviations 
from the essentials of the code cause fires 
of electrical origin, and it is not feasible 
to apply the logic of figures with certainty 
as to the final result; yet with far more 
precision it may be claimed that the con- 
tribution of safety furnished by the code 
reaches an enormous although unrecorded 
amount which has been saved from de- 
struction. 

If the uses of electricity mav be in no 
absolute sense different from other ap- 
plications of energy it also has its recom- 
pense in the safeguards which it exerts 
through fire alarms of various types. 
These two conditions met in an instance 
where an electric light wire crossed with 
an unprotected automatic fire alarm wire, 
and the foreign current sct a fire for 
which the automatic apparatus gave the 
alarm. 

We owe to the enterprise of a board of 
aldermen of Boston the advantage of 
the electric fire alarm, for the city bought 
a license under the patents of Channing 
and Farmer in such a manner that it 
technically came into the position of a 
promoter which would arouse the ire of 
a modern civic reform organization, al- 
though the transaction was an honorable 
one and the results proved to be for the 
interests of the city, and established the 
practical value of the fire alarm, and made 
the way for its introduction in cities 
throughout the eivilized world. 

The earliest application of the tele- 
phone in connection with a switchboard 
was made at Bridgeport, Ct., in June, 
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1878, where in the emulation of various 
fire companies to arrive first at fires, the 
men of company No. 5, which was next 
to the telephone office told the telephone 
operator to request his twenty-one patrons 
to give the information over the telephone 
of any fire and to report at the engine 
house. This engine was not only the first 
at several fires, but in some mysterious 
manner was frequently on its way before 
the alarm struck. 

This reached a climax on the occasion 
of a small fire in a dwelling, which the 
fire company attended with muffled bell 
in response to a telephone message, and no 
fire alarm was pulled. On their return the 
engine was driven by the house of a rival 
company with bell ringing, and when the 
men rushed out with inquiries they were 
told that the fire had been extinguished. 
After this occurrence the chief of the fire 
department gave orders that the com- 
panies should not respond to a fire alarm 
over a telephone, but the insurance agents 
of the city appealed to the city council, 
who ordered that all fire-engine houses 


should be equipped with telephones. Fol- 
lowing this precedent, engine houses 


throughout the country are equipped with 
telephones, and in many cities they are 
bridged together in groups so that simul- 
taneous information may be given in this 
manner to a number of engine houses, In 
a manner comparable to telephoning to all 
the subscribers on a party line. 

While it may be trite to make the re- 
minder that every telephone is a fire 
alarm, and in many towns is the only fire 
alarm, yet some of its miscellaneous ap- 
plications in this service may not be as 
publicly known. While statistics bearing 
upon the destruction of buildings and 
their contents receive suitable publicity 
yet the injuries by fire to standing timber 
may not be so widely promulgated on ac- 
count of the fact that such property is 
not insured. 

The forestry bureau states that this de- 
struction amounts to ten per cent of the 
value of the normal yield of lumber, and 
to this should be added the further loss 
caused by the impairment of the young 
growth by such forest fires. The govern- 
ment forest preserves in the West are 
equipped with telephone lines and the 
forest rangers have portable telephones, 
and when alone can attack fires with 
greater efficiency, as they know that all 
available reinforcements are on the way. 

Private enterprise in the Jumbering re- 
sions at the Northeast keep observers on 
high mountains, and from their point of 
vantage, information of forest fires is tele- 
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phoned to towns or to lumber camps, 
where help can be obtained. Special tele- 
phone circuits with portable telephones 
are used in connection with hydrant sys- 
tems fed by direct pumping. 

English fire brigades have special tele- 
phones in the helmets of the men, who are 
thus able to communicate through portable 
wires from a building to their officers. 

In considering any phase of applied 
electricity one can not credit too highly 
the work of pioneer inventors groping 
their way to the light of their own genius 
to the achievement of such useful results; 
but remembrance should be given to these 
captains of industry who were essential to 
the realization of these applications, by 
exercising the faith that was in themselves 
to obtain the confidence of investors, and 
to their executive ability in faithfully ad- 
mimristering the trusts placed in their 
hands, 

The following members were elected: 
L. A. Coleman, Herbert A. Wagner, Wm. 
Flannery, Eugene Lentilhon, Duncan C. 
Llooker, Walter P. Grossmann, Frank I. 
Kulow, Dr. Wm. Benham Snow, A. Sid- 
nev Reynolds, Jr., J. B. Sutfin, Edwin 
S. Worden, Chas. H. Carter, Frederic V. 
Clark, R. L. Harter, Walter Caceia, 
Furman B. Brown, Thos. Leonard, Joseph 
Dieguardi, Jr., R. E. Butler, Leonard 
Day, Nathan H. Mul, H. N. Latey, 
Joseph C. Hays, J. J. Sinclair, F. L. 
Townsend, H. A. Pratt, Leon Goldsmitts, 
G. H. Wildman, Clarence C. Bowden, 
Charles S. Powell, W. C. Webster, George 
Oliver Smith, Edward L. Haines, George 
Ford, Max Scharaga, Melville S. Flinn, 
A. O. Danzel, J. W. Kirkland, Dr. Morris 
W. Brinkmann, Wm. F. Shellworth, 
Harry F. Barnes, Herbert G. Greene, 
Graham B. Grosvenor, Harry H. Russell, 
Wm. J. Clark, Henry L. Doherty, Nathan 
C. Solomon, Walter D. Potosky, Dr. F. 
A. C. Perrine, I. L. Moloon, Bradford H. 
Locke. 

—_—_—__<-@—-___—_ 
The Baudot Telegraph System 
in India. 

A brief description has been given by 
E. T. Williams of the Baudot telegraph 
system, as recently introduced into India. 
The system makes use of a set of appa- 
ratus for the terminal station consisting 
of a distributor and a keyboard and re- 


ceiver for each operator. In the 
double set there are two kevboards 
and two receivers. This arrangement 


permits of two messages over one wire, 
either in the same or opposite direv- 
tions, being signaled. Quadruple and sex- 
tuple sets may be used. The messages, 
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as received, are printed in Roman capitals 
and figures on a paper tape, which is then 
gummed to ordinary telegraph forms. The 
sending is done by means of a small key- 
board fitted with five piano keys, the let- 
ters being formed by pressing down com- 
binations of these. Thirty-one combina- 
tions are used, two being for letter and 
figure changing of the printing wheel. 
The distributor in the double set has three 
pairs of wire brushes constantly revolving 
over a bronze plate divided into sections, 
and the line is alternately switched on to 
each operator’s keyboard, of which he re- 

ceives warning by a click in a telephone 

At this instant he makes his 

combination of keys, and a third of a 

second later the line is given up to his 

The speed of the dis- 

tributor brushes is generally 180 revolu- 

This permits of thirty- 

six five-letter words per minute, or a net 

speed of twenty-nine words per minute on 

each arm. Synchronism is maintained by 

driving the receiving apparatus slightly 

faster than the sending apparatus. Once 

every revolution a correcting current is 

sent over the line, which retards the re- 

ceiver until it comes into exact synchron- 

ism. Each apparatus is driven by clock- 

work, which is wound automatically by a 

motor. The apparatus was first installed 

on a line between Calcutta and Allaha- 

had, a distance of 565 miles, the line being 

of iron wire. There was no difficulty 

from the first. A second installation was 

then made at Simla, 1,210 miles from 

Calcutta, a translation set being. fitted up 

at Allahabad, which is 675 miles from 

Simla. The translation set gave good 

service, but it was found that a copper 

wire either of 200 or 300 pounds per mile 

was much better than the iron wire, which 

weighed 600 pounds per mile. 
no difficulty in maintaining svnehronisn 
over this long line. Another system has 
been put in service betwecn Madras and 
Bombay, 795 miles. This works well dur- 
ing all weathers, even when the insulation 
is too low for the Morse system to be used. 
The introduction of this system in India 
is said not only to increase the efficiency 
of the existing lines, but to obviate the 
necessity for erecting new lines on routes 
where the Morse system has almost 
reached its full capacity. On the line he- 
tween Bombay and Calcutta it is not un- 
usual to send 120 messages per hour. On 
one occasion the average number of me:- 
sages per hour for seven hours was 137.— 
Abstracted from the Electrician (Lon- 
don), March 22. 


receiver. 


fellow-operator. 


tions per minute. 


There was 
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THE ELECTRIC POWER INSTALLATION 
AT GRANGESBERG IRON MINES, 
SWEDEN.’ 


BY G. RALPH. 


The Grangesberg iron mines belong to 
the largest iron mining company in 
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as the vein is worked out and new cross- 
roads are required to meet it at lower 
levels, till a final depth of about 1,800 
feet is reached. 

The power station is situated at a 
waterfall about eighteen miles away, and 
three-phase current is transmitted to the 
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Fie. 1.— ELECTRICALLY DRIVEN WINDING MACHINE, GRANGESBERG IRON MINES, SWEDEN. 


Sweden, and is situated some 200 miles 
northwest of Stockholm. The body of 
iron ore outcrops on the hillside and dips 
at a steep angle. Many thousands of tons 


mine at 8,500 volts pressure by an over- 
head line. The high-tension current is 


transformed down to 430 volts at the 
mine substation. 


A synchronous motor 


Fic. 2.—DIAGRAM OF CONTROLLER, ELECTRICALLY DRIVEN WINDING MACHINE, GRANGES- 
BERG IRON MINES, SWEDEN. 


of ore have been obtained from the surface 
workings, which have now reached a depth 
of over 300 feet, and look like a large 
quarry. Shafts have now been sunk at 
the foot of the hill to a depth of about 
600 feet, and will be increased gradually 


t Condedssd frö a Bi per = betore the Newcastle 
section of the Institution of Electrical Rag ineers of 
Great Britain, February 


coupled to a direct-current generator is 
installed to provide continuous-current 
supply for the winding engine. This set 
is of about 400 horse-power, and the rea- 
son stated for the employment of a motor- 
generator instead of a rotary converter is 
that the comparatively high periodicity of 
seventy is used. Also, the over-excited 
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synchronous motor is said to improve the 
power-factor somewhat. This motor-gen- 
erator runs continuously, charging a bat- 
tery of 243 Tudor cells having a capacity 
of 600 ampere-hours at a high discharge 
rate. The battery is divided into three 
sections, arrangements being made to 
charge two sections only at a time. The 
battery operates in parallel with the 
motor-generator when winding is in prog- 
ress, there being a few series turns on 
the field-magnet coils of the latter, 
through which the battery current passes 
when discharging, acting in opposition to 
the shunt winding, and thus lowering the 
voltage of the generator somewhat, and 
allowing the battery to do its share of 
the work during times of heavy demands 
for power. 

The winding machinery is the most in- 
teresting part of the installation. As 
will be seen from the accompanying illus- 
tration (Fig. 1), the winding drums are 
of the tapering spiral type, frequently 
used to compensate for the weight of the 
ropes and to facilitate acceleration. The 
large castings seen between the two drums 
form a friction clutch, which provides a 
means of adjustment between the two if 
necessary at any time, due to stretching 
of the ropes, etc. The exact adjustment 
is necessary, as the entire operation of 
loading and discharging the ore from the 
buckets or skips is quite automatic. At 
the shaft bottom, the tubs are tilted bv. 
a hydraulic lifting jack, and discharge 
their contents into a shoot or hopper. 
The door or shutter at the lower end of 
this hopper is opened and closed by hy- 
draulic power also, and the cage buckets 
are filled from here, one man only being 
required to operate and signal to the 
winding-engine man at the surface. On 
arriving at the pit-head gear, the bucket 
is automatically tipped by curved guides, 
und the contents shot out on to a screen. 
The smaller pieces fall through the screen 
and are delivered on to traveling belts, 
where the material is sorted by men in 
the usual way. The large blocks of stone 
and ore pass over the screen and fall into 
a Gate’s crusher, driven by a 200-horse- 
power induction motor. This crusher 
weighs over eighty tons, and can treat 
200 tons per hour. After passing through 
the crusher the material is delivered to 
the traveling sorting belts. All the small 
material passes along other convever belts 
to a magnetic separator, which is cap- 
able of treating about 600 tons of stuff 
in an eight-hour shift. The separator 
is about two feet six inches in diameter 
by three feet wide. The sorted ore of 
all grades finally passes by convevers into 
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hoppers situated immediately above sev- 
eral railway tracks, and the railway 
wagons are loaded direct from these five 
hoppers, each of which is large enough 
to hold 150 tons. The traveling and sort- 
ing belts are driven by induction motors, 
as is practically all other machinery at 
the pit-head. The work in the mine, the 
hewing and blasting, goes on continuously, 
three shifts of men being employed, each 
shift working eight hours. Winding, how- 
ever, and surface work is only in progress 
during one shift of eight hours, the ma- 
chinery being capable of raising the whole 
amount of ore won in this length of time. 
The daily output is at present about 1,200 
tons. The company has powers to mine 
409,000 tons per annum. 

As shown by the illustration in Fig. 1 
there is a motor at the outer end of each 
winding drum, the armatures being 
mounted direct upon the drum shafts with 
no outer bearing. Each motor is a six- 
teen-pole machine, designed for an output 
of 500 British horse-power at a speed of 
thirty-eight revolutions per minute. The 
two motors weigh forty-five tons. The 
armatures are eight fect in diameter, com- 
mutators six feet in diameter, with 1,248 
sections. The field magnets are com- 
pound wound, the ratio of shunt ampere- 
turns to series ampere-turns being three 
to two at normal full load and nine to 
eleven at starting. The current density 
in the armature conductors is extremely 
high, reaching 10,000 amperes per square 
inch section at starting. At the present 
time, now that winding is done from a 
comparatively shallow shaft, the two ma- 
chines are coupled in series, giving a 
speed of only nineteen revolutions per 
minute. They will be coupled in parallel 
and the speed doubled when the shaft is 
deepened. The controlling apparatus, 
which is shown in Fig. 2, is extremely 
simple to manipulate, and seems to be 
well thought out and designed, and oper- 
ates in a most perfect manner. The whole 
of the operations are controlled by one 
lever. This lever works in the inverted 
U-shaped slot in a steel plate, shown in 
the illustration with cross-sectional lining. 
The lever is shown in the “off” position. 
The direction of rotation of the motors 
and winding drums depends upon which 
side of the slot the lever is pushed for- 
ward in. The movement of the lever from 
the “off” position into the short tail-slot 
puts on the brake gear. The circuit is 
always made and broken on two single- 
pole circuit-breakers fitted with magnetic 
hlow-outs. 

The rheostat for inserting and cutting 
out resistance in the armature circuits con- 
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sists of a large commutator (shown in the 
top right-hand corner in Fig. 2). This com- 
mutator is mounted with the segments 
vertical in a fixed position; an arm carry- 
ing carbon brushes mounted on a vertical 
axis is moved round the commutator by 
means of a rack and pinion, and in rotat- 
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ing cuts out the resistance gradually seg- 
ment by segment. The resistance consists 
of cast-iron V-shaped strips bolted be- 
tween the commutator arms, and easily 
removable should a burn out occur. The 
rack, which gears with the pinion keyed 
on the movable brush arm, is operated 
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by air pressure, the air cylinder being 
shown on the right-hand side of the cir- 
cuit-breakers below the commutator. A 
vacuum dash-pot cylinder, not shown in 
the illustration, is fixed in tandem with 
the pressure cylinder, and controls the 
rate of movement of the piston, and pro- 
vides an easy means of adjustment of the 
length of time which it is desired to 
elapse for the cutting out of the re- 
sistance. 

The method of operation is as follows: 
Forward movement of the lever in either 
slot causes the lever to catch against a 
trigger which opens a valve and admits 
compressed air to a cylinder, which forces 
the two circuit-breakers on that side to 
the “on” position, thus closing the main 
circuit. Air pressure is also admitted to 
the cylinder which operates the rheostat 
arm by means of a double-piston valve, 
which is linked up to the starting lever, 
and shown in the illustration. The rack 
is then pulled downwards with a slow 
uniform motion, and the resistance grad- 
ually cut out of the armature circuit. In 
stopping, the lever on its return movement 
trips the lower trigger in the slot, and 
mechanically knocks off the hold-on 
catches of the two circuit-breakers, thus 
breaking the circuit. It also first moves 
the bell-crank lever connected to the valve 
rod of the pressure cylinder and admits 
the compressed air to the bottom end of 
the cylinder, which then returns the mov- 
ing arm of.the rheostat quickly to the 
starting position, inserting all the resist- 
ance in the armature circuit. 

It will be observed that there is other 
gearing in connection with this air-press- 
ure cylinder, the action of which is as 
follows: There is a toothed quadrant also 
gearing with another pinion on the rheo- 
stat arm. This quadrant is connected by 
a rod to the connecting rod between the 
starting lever and the bell-crank lever 
which operates the valve. As the rheostat 
arm rotates, the quadrant is moved in a 
downward direction, which pushes the 
connecting link closer to the fulerum of 
the bell-crank lever, which is slotted for 
this purpose. Having moved the connect- 
ing rod closer to the centre, it is evident 
that a small backward movement of the 
starting lever will not only move the valve 
to the “off” position, but will open the 
valve to admit air pressure to the bottom 
side of the piston. In this way the en- 
gineman can control the speed of winding 
when approaching the end of each wind, 
as he can insert as much resistance as re- 
quired in the armature circuit Having 
moved the starting lever to the “off” posi- 
tion, the operator can jam on the brakes 
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by pulling it back into the tail-slot, which 
opens a valve to admit compressed air to 
the brake cylinders. Should anything fail 
in this valve gear, a treadle is provided 
in connection with another valve and air- 
pressure supply. There are also emergency 
hand and foot brakes should the com- 
pressed-air supply fail. In addition to 
this, should he overwind from any cause, 
the brakes are put on automatically by 
the winding drums themselves tripping a 
heavy, weighted lever. A device has also 
been arranged for short-circuifing the 
armatures and series windings on them- 
selves to give braking effect, but this may 
not be installed at present. 

The air pressure referred to is supplied 
by a compressor, driven by an induction 
motor in the winding-engine house. The 
compressor is of great size, and supplies 
compressed air for rock drills and other 
purposes in the mine at seventy-five 
pounds per square inch. The gear shown 
in Fig. 1, on the left side of the motor, is 


for operating the friction-clutch mechan- 


ism, when required, through the hollow 
shaft of the winding drum. Men are sent 
down and brought to bank by a separate 
winding gear driven by an induction 
motor. This calls for no special descrip- 
tion. There is also in the winding-engine 
room a 100-kilowatt motor-generator for 
supplying direct current at 500 volts for 
the use of the mine locomotives. 

One feature which rather strikes one in 
approaching the mine is the great distance 
between the shaft and the winding-engine 
house—about 110 yards. This is the usual 
German practice, and the Swedish engi- 
neers have apparently copied them in this 
respect. Another feature is the great 
height of the pit-head gear, which is about 
130 feet from ground level. The speed 
of winding is arranged for a mean speed 
of ten feet per second for a shaft depth 
up to about 900 feet. When the shaft 
reaches greater depths the motors will be 
put in parallel and this mean speed 
doubled. The normal load in the cage 
bucket is five tons of material, but it may 
be anything up to seven and one-half 
tons, owing to the variation in the weight 
of a given bulk of material, depending on 
the proportions of iron ore and stone, ete. 
The bucket and the unbalanced weight of 
rope bring this up to a maximum load of 
ten tons, upon which calculations have 
been based. The time for acceleration is 
about ten seconds, and the current reaches 
a maximum of about 1,300 amperes for a 
few seconds, about one-half of which 1s 
supplied by the battery. | 

Some curves prepared by Mr. Norden- 
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strom for a paper read before a Swedish 
society are shown in the ac- 
companving figures. Fig. 3 gives the time 
in seconds for one wind, the speed of rope 
in metres per second, and the revolutions 
per minute of motors, at various loads. 
Fig. 4 shows the total electrical energy 
supplied per wind, and the useful work 
on the ropes, at various loads. Fig. 6 
gives the kilowatt-hours per ton lifted, the 
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kilowatt-hours per wind supplied to the 


motors, and the actual kilowatt-hours re- 
quired at the ropes per wind, at various 
loads, and also the efficiency curve plotted 
from the two preceding curves. 

There are electric 
employed in the mine. Each is equipped 
with two motors, and capable of exerting 
a draw-bar pull of 609 pounds, at a speed 
of seven and one-half miles per hour. The 
tubs weigh about six hundredweight, and 
carry a load of two and one-half to three 
and one-half tons. They are usually made 


three locomotives 


up in sets of about cight, but occasionally 
the locomotives haul sets of fifteen tubs. 
The current at .500 volts is collected from 
overhead wires supported on insulators 
spaced about thirteen feet apart, the rails, 
which are, of course, bonded, serving as 
the return. Siemens pattern bow collectors 
are fitted on the locomotives, there being 
two on each, one for each direction, the 


. leading one being always out of contact. 


In the limited space in underground roads 
there is, of course, insufficient room to re- 
verse the collector when the direction of 
travel is reversed, hence the use of the two 
bows. There are earthed guard wires 
run alongside the trolley wires, to mini- 
mize the danger of the miners getting a 
shock from accidentally touching the live 


_wires with rock drills or anything else 


they may be carrving on their shoulders. 
In addition to the three locomotives, there 
are several little portable hauling engines, 
mounted on trucks, each consisting of a 
motor coupled to a drum on which a wire 
rope is coiled. These are used for draw- 
ing tubs out of galleries extending beyond 
the main roads, and which are not 
equipped with electric locomotives. The 
mine is well lighted with electric lamps. 


Sanitary District of Chicago 
Wins Riparian Rights Suit. 
Judge A. O. Marshall, of the Will 

county Circuit Court, on March 25 denied 

the motion of the Economy Light and 

Power Company, of Joliet, HL, to dis- 

miss the petition for condemnation. filed 

bv the sanitary district of Chicago. 

The property in question involves val- 
uable riparian rights along the Desplaimes 
river Claimed by the Economy company. 
The latier has plans for extensive water 
power development on this property, and 
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when the sanitary district instituted pro- 
ceedings to condemn this land the move 
was attacked on the ground that the dis- 
trict’s real object was to secure the water 
power. 

Evidence arguments under the 
motion to dismiss the petition have occu- 
pied the attention of the court and a large 
array of lawyers for several weeks. At- 
torneys E. C. Lindley and P. C. Haley 
looked after the interests of the district, 
while Colonel R. S. Thompson, of Chicago, 
and J. L. O’Donnell and J. W. Downey, 
of Joliet, together with Manager C. A. 
Munroe, of the Economy Light and Power 
Company, who is an attorney, appeared 
for the defense. 


and 


Judge Marshall gave a lengthy decision, 
reviewing the evidence in detail. His 
conclusions were not wholly a victory for 
the district. The latter had contended 
that the Economy company did not have 
valid title to the bed of the stream, and 
therefore had no right to contest the ac- 
tion of the district. The court, however, 
ruled that the Economy company had 
valid title and that it must be reckoned 
with in the condemnation proceedings. 

The Economy company was given sixty 
days in which to prepare a bill of excep- 
tions. Following this came an announce- 
ment that the Economy company would 
put the district to a test that would prove 
whether the sanitarv trustees are really 
trying to get possession of this land for 
water power purposes. The district in court 
contended it was condemning the property 
for the purpose of extending the main 
channel and also for the purpose of 
straightening out Hickory creek, provid- 
ing a new outlet and thus protecting the 
adjoining property from overflow. It was 
denied in court that the object was to 
develop water power. 

The Economy company charged that the 
district was in reality trying to perpetrate 
a fraud on the court. In other words, 
that it was seeking to condemn where it 
had no power to do so, and made a stipu- 
lation that it will permit the drainaze 
district to build the proposed levee in the 
Desplaines at the mouth of Hickory creek 
and also to straighten the mouth of the 
creck so as to take care of the overflow 
waters, using the lands of the Economy 
company for this purpose without cost. 

This stipulation, the Economy company 


contends, will compel the district to 
specifically state for what purpose it wants 
this land. The district, it is understood, 
will fight against any such stipulation and 
will endeavor to have the court set a time 
for proceeding with the main proceeding 
—that of condemnation. 
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The South Norwalk, Ct., Muni- 
cipal Electric Lighting 
Plant. 


Considerable dissatisfaction having de- 
veloped over the lighting situation at 
South Norwalk, Ct., the citizens of that 
enterprising city voted an appropriation 
of $22,500 for the establishment of a 
municipal electric lighting plant in 1892. 
A committee of three was appointed by 
the city council to direct the new con- 
struction, Albert E. Winchester, then a 
consulting engineer in New York, being 
selected to design and supervise the work. 
In course of time he identified himself 
with the enterprise, making it his life- 
work. 

On land purchased by the committee 
at South Norwalk a 100-horse-power 
plant began supplying current to eighty- 
six open arc series lamps on city-owned 
pole lines, on Friday, October 13, 1892. 
The fire-alarm system was transferred 
from the fire department to be incor- 
porated with the electric works—a de- 
parture in public service which has proven 
singularly advantageous. 

After several years of public lighting 
the results were so encouraging that on 
petition to the council a committee was 
appointed to report on the advisability of 
enlarging the plant for the purpose of 
extending the service to commercial light- 
ing. Mr. Winchester, then one of the 
electric light commissioners, was selected 
to conduct the investigation. After two 
years’ exhaustive search covering electric 
light plants in all parts of the United 
States, a favorable committee report led 
to an appropriation of $20,000 for addi- 
tions in October, 1897. All the work was 
designed and supervised by Commissioner 
Winchester. Commercial lighting supply 
began August 1, 1898. The following Oc- 
tober the most important and distinctive 
feature of this system of control was in- 
stituted, when with the council’s sanction 
all the private and street lighting systems 
were put on a strictly commercial basis, 
fixed charges being established for all out- 
put of the plant so as to enable it to pay 
its expenses from its own income, just ax 
under private ownership. 

Business increased so rapidly that on 
May 15, 1900, an additional $17,500 was 
appropriated for enlargement, followed 
by $20,000 more in 1903. In the course 
of these extensions and renovations all of 
the original equipment of dynamos, en- 
gine and lamps was retired after eleven 
vears of very satisfactory service. In 
1901 the electric power system of a local 
company was purchased by the commis- 
sioners, materially extended and connect- 
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ed with the city’s generators. The city 
was now operating a complete public 


‘service and commercial service on light 


and power, having practically driven out 
all competition. 

So satisfactory was the municipal serv- 
ice that by the fall of 1904 the plant had 
practically outgrown its space limitations. 
An increase of boilers, which was neces- 
sary if the increased output demanded, 
was to be attained by adding steam units, 
would necessitate removal of the whole 
generating plant to the city’s property at 
the water front in order to secure direct 
boat delivery of coal and convenient con- 
densing facilities. In view of the great 
trouble and expense, such movement had 
to be avoided if any suitable alternative 
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ized, the new engine and generator were 
started under trial load. 

The flexibility of the South Norwalk 
municipal system was shown at this time 
by its opening a steam-heating system for 
heating the passenger coaches of waiting 
trains of the New York, New Haven & 
Hartford Railroad Company. Though 
this forms but a small source of revenue, 
by making a market for surplus steam it 
is important as indicating on the part of 
the plant management a degree of initia- 
tive and readiness to avail itself of every 
commercial opportunity. After 1898 the 
numerous expensive enlargements were 
paid for, not out of bond issues or loans, 
but with notes signed by the commis- 
sioners and endorsed by the city treasurer. 


VIEW IN ENGINE ROOM OF THE SouUTH NORWALK (CT.) MUNICIPAL ELECTRIC PLANT. 


could be found. After an exhaustive in- 
vestigation of all existing types of gas, 
gasolene and fuel oil engines, it was de- 
cided that the installation of an American 
Diesel Engine Company’s 225-horse- 
power fuel oil engine directly connected 
to a 160-kilowatt Fort Wayne generator 
would furnish the .required increase of 
power at increased economy without need 
of moving the plant. The council having 
endorsed the commissioners’ report advo- 
cating the proposed enlargement at a cost 
of $22,000, a city meeting appropriated 
the estimated amount on June 12, 1905. 
All material for increasing and extending 
the distribution system was purchased by 
the commissioners direct, and the work 
entailed was performed by the regular 
operating staff with temporary help. Four 
months after the enlargement was author- 


The annual statement of January 1, 1906, 
reported a total debt of $85,400.01; that 
of January 1, 1907, a debt of $74,694.51, 
showing a reduction of $10,705.50, all 
out of the business of the works. In ad- 
dition to this, $3,445.81 was paid for in- 
terest. 

The main building is of brick, one and 
one-half stories high, 109 feet long and 
forty-eight feet wide, and contains in the 
fire room four return-fire tubular boilers, | 
each of 125 nominal horse-power, a feed- 
water heater, injector and the ordinary 
boiler-room appliances, including unusu- 
ally complete arrangements for weighing 
coal and keeping systematic and accurate 
data. 

All of the steam engines are of the 
Watertown high-speed type, each direct- 
connected to 250-volt, direct-current, 
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multipolar generators. Of these two are 
sixty-kilowatt Siemens & Halske, two 
sixty-kilowatt Eddy, and one is a 165- 
kilowatt Fort Wayne dynamo. 

The Diesel engine shown in the ac- 
companying illustration, is direct-con- 
nected to a 160-kilowatt Fort Wayne 
generator which carries the main part of 
the load. So economical has this engine 
proven itself that it is run practically all 
the time and is credited with an average 
of two-thirds the entire monthly output 
of the plant. A Norwalk air-compressor, 
belted to a twenty-five-horse-power 
General Electric 250-volt motor, is used to 
compress to about 800 pounds per square 
inch the air used for injecting the sprayed 
fuel oil into the Diesel engine cylinders. 
A cylindrical fuel-oil storage tank con- 
taining 3,350 gallons is placed under- 
ground close to the plant. From the 


storage tank it is pumped into an ac- 


curately gauged distributing tank which 
enables positive check to be made on all 
oil consumed. At the present price of 
three and three-quarters cents per gallon, 
the fuel cost of the Diesel engine gener- 
ator per kilowatt hour is three and one- 
half mills. The following data will be of 
interest as showing the unusual efficiency 
and economy of the South Norwalk elec- 
tric works: 


Average income per kilowatt-hour...... $0.04479 
Average cost per kilowatt-hour, includ- 

ing interest, depreciation and 

operation 225544400 ete Cees S ewes 0.02764 
Average profit per kilowatt-hour....... 0.01715 
Gallons of fuei oil consumed last year.. 59,163 
Pounds of coal consumed last year.... 2,500,810 


Average cost of coai per kilowatt-hour. $0.02250 
Average cost of fuel oll per kilowatt- 


hour se 252-438 wont ewe aera ee 0.00359 
Average pounds of coal per kilowatt-hour. 8 
Average watt-hours per gallon of fuel 

Ol. errena owe ete eee wees eels 9,916 
Average watt-hours per pound of coal.. 114 


The streets are lighted by direct-cur- 
rent series enclosed arc lamps of 1,400 
nominal candle-power on two-circuits hav- 
ing thirteen miles of wire. These lamps 
were lighted 357 nights during the past 
vear, each lamp averaging 3,287 hours of 
service at a cost of $0.0182 per lamp per 
hour. The increased economy achieved 
by the Diesel engine is shown by the com- 
parison of 246 watts supplied per hour for 
one cent in 1906 with 191 watts produced 
in 1905, although this record would ap- 
pear even more favorable had not the 
Diesel engine been used for two and one- 
half months during that year. 

The commercial lighting and power 
services are  continuous—twenty-four 
hours per day—except during day light 
on Sundays. There are 460 consumers for 
lighting and sixty for power. Lamps 
equivalent to approximately 10,000 six- 
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teen-candle-power are connected 
motors aggregating 598 horse-power. 
In every way this plant has been a 
source of profit and credit to the com- 
munity. Directly and indirectly it sup- 
plies power to factories furnishing em- 
ployment supporting 2,000 people. New 
industries, it is said, are continually being 
attracted to South Norwalk because of the 
low rate charged for power and light. 
The operating staff consists of A. E. 
Winchester, general superintendent, city 
electrical engineer and chief of the fire 
department, one clerk, two engineers, two 
foremen, a meterman, line foreman and 
one lineman and trimmer. They are en- 
tirely controlled by the three electrical 
commissioners appointed for three years 
by the council, which is elected annually. 
The following recapitulation, 
tells a story in concrete form will be inter- 


and 


which 


esting as a basis for an analysis of this 
sort of problem to both partisans and 
opponents of the municipal ownership 
idea: 


RESOURCES. 
Land and bulldings................. $10,391 .67 
Motive power system............... 44,521.63 
Electric generating system.......... 19,904.31 
Distributing system................ 35,429.85 
Miscellaneous equipment............ 1,525.76 
Legal expenses, rights, title......... 5,639.60 
Supplies carried to 1906............ 370.41 


Cash carried to 1906............... 25.06 


1905 accounts receivable............ 4,792.06 
POCA sraka amea ewan bee $122,600.35 
LIABILITIES, 
1892 bonds, street light system..... $22,500.00 
1898 bonds, commercial system...... 20,000.00 
1900 notes, commercial enlargement.. 4,000.00 
1903 notes, meter Iinstallation....... 4,000.00 
1905 notes, commercial enlargement.. 4,000.00 
1905 notes, commercial eniargement.. 19,000.00 
Bills payable............ 022 cee eee 1,194.51 
Total edt: oesew nck ies Sores OS555 $74,694.51 
SBUCDIUS: orea 862s a EE ee ss ES 47,905.84 
Total- aai 24 ena sea we eek $122,600.35 
OPERATING EXPENSES. 
Repairs: coe cela news beam ashes $2,930.83 
Interest 6 cease kad ted es elie sa aE raa 3,445.81 
Salaries 266 cues tec.cak ced a O Ea ea 7,715.97 
PUG), jane Sse ee eee} Sank Res ae wee 5,907.17 
Material and supplies............... 3,316.69 
Miscellaneous expenses.............. 977.01 
Total operating expenses............ $24,293.48 
Gross gain or profit...........0000. 14,783.55 
TO. aeeeda 9G ees $39,077 .03 
RECEIPTS. 

Municipal lighting (streets and 
bridge) iee oe eee Ga we ee Bones $6,640.80 
Municipal department lighting....... 568.20 
Commercial light.............0-e0008 24,932.04 


Commercial poWer.......eseseesesse 6,836.00 
From loan to 1905 enlargement...... 


OPERATING RESOURCES. 


Income for year..........0 cece eee $39,077.03 
Cash carried over to 1906........... 308.49 
1905 accounts collected............. 3,377.10 

Total oos dea Sees $42,762.62 


DISBURSEMENTS. 


Operating expenses (less bills payable). 


New construction account........... 


$23,098 .97 
2.845. 


Reduction of debt (notes taken up)... 12,000.00 
Cash carried over to 1906........... 25.06 
1905 accounts receivable............ 4,792.06 
Due from fire-alarm appropriation.... .98 © 
Total ita C2 eee ees $42,762.62 
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American Institute of Elec- 

trical Engineers. 

At the 217th meeting of the American 
Institute of Electrical Engineers, held at 
the Engineering Societies Building, New 
York city, the subject of lightning pro- 
tection was discussed, papers being pre- 
sented as follows: 

“Lightning Phenomena in Electric Cir- 
cuits,” by Charles P. Steinmetz. 

“Protection Against Lightning and the 
Multi-gap Lightning Arrester,” by D. B. 
Rushmore and D. Dubois. 

“New Principles in the Design of Light- 
ning Arresters,” by E. E. F. Creighton. 
LIGHTNING PHENOMENA IN ELECTRIC 

CIRCUITS. 

This paper is a general discussion of 
lightning phenomena, going perhaps into 
more detail than previous similar discus- 
sions by the same author. The phenomena 
were classified as follows: those due to 
steady stress of gradual electric charge; 
to impulse or traveling wave, and to stand- 
ing wave or oscillation and surge. The 
effect of each of these types of lightning 
were discussed, and the equation given, 
when possible. It was shown that light- 
ning arresters, to be entirely satisfactory, 
must be able to cope not only with each 
type of lightning alone, but with various 
combinations of the three types. The 
problem of lightning protection, there- 
fore, is threefold: prophylactic, to guard 
against the entrance or origin of disturb- 
ances; restrictive, to prevent a disturbance 
from leading to other disturbances; and 
curative, to discharge a disturbance harm- 
lessly. It was pointed out that in this 
work a careful study must be made of 
transformer connections. 

PROTECTION AGAINST LIGHTNING AND THLE 
MULTI-GAP LIGHTNING ARRESTER. 

In this paper a number of photographs 
illustrating different types of lightning 
discharge were shown and brief descrip- 
tions of several types of arresters were 
given and the performance of these dis- 
cussed. It was pointed out that the horn 
arrester is of limited usefulness, as it 
may often introduce a seat of disturbance, 
rather than be a safeguard. This type, 
however, is useful for protecting insu- 
lators against destruction. The water-jet 
arrester is thought to be of very doubt- 
ful value, besides being difficult to install. 
The ground wire, no doubt, affords pro- 
tection to the line, but it does not protect 
the station apparatus. This wire may be 
installed similarly to the line wires, and 
thus become a reserve wire in case of 
damage to a line wire. (Choke coils are 
useful when the disturbance to the system 
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occurs beyond them; they are objection- 
able if the disturbance occurs between the 
coils and the apparatus to be protected. 
These coils should have but little capac- 
ity and be insulated so that a breakdown 
does not. destroy them; in other words, 
they should be air coils. The rest of this 
paper was given up to a discussion of the 
multi-gap lightning arrester. A theory 
of this was suggested, and diagrams shown 
to illustrate how the potential varies 
across the arrester, and the effect of mak- 
ing the ground connection at various 
points. The voltage characteristic when 
a discharge is not taking place would be 
a straight line, were it not for the fa t 
that the various parts of the insulator act 
with the ground as condensers. This 
gives the characteristic a curved form an.l 
causes the potential slope to be greatest 
at the end gaps of the arrester. Jt was 
shown how this slope changes as a dis- 
charge takes place, and the effect of re- 
sistances in series with the gaps. From 
the latter study the multi-gap arrester, 
shunted at various points by resistances 
of different. value, was evolved. Diagrams 
for connecting this arrester to various sys- 
tems are given. A fuse is placed in series 
with cach arm of the. arrester, this fuse 
being shunted by a spark-gap.  Oscillo- 
grams were given showing the effect of 
this arrester when a discharge occurred 
across it. These diagrams made it clear 
that the current passing through the shunt 
resistances depends upon the instant at 
which the discharge takes place. It also 
shows how the arcs are extinguished. 

NEW PRINCIPLES IN THE DESIGN OF LIGIIT- 

NING ARRESTERS, 

In this paper the general characteristics 
of the multi-gap arrester, discussed more 
fully in the paper by Messrs. Rushmore 
and Dubois, were explained, oscillograph 
curves being used to illustrate the effect. 
The paper then took up a discussion of 
the liquid electrode arrester. This may be 
of two types, with the electrodes dipping 
into the electrolyte or placed a short dis- 
tance above it. In the former case an air- 
gap must be placed in serics with the ar- 
rester, and in the latter the only gap 
necessary is that between the electrode and 
the electrolyte. Oscillograph curves il- 
lustrating the performance of this type of 
arrester showed that it would discharge a 
svstem and extinguish short-cireuits with 
but little effect upon the voltage of the 
system. The amount of current passing 
through the arrester during the discharge 
may be regulated by varying the distance 
which they are submerged in the electro- 
lyte. The effect of a discharge is to repel 
the electrolyte from the electrode, and this 
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assists in diminishing the current. This 
type of arrester is suitable for direct-cur- 
rent systems as well as for alternating, 
and in the opinion of Mr. Creighton, 
comes nearer to meeting all the require- 
ments of a perfect lightning arrester than 
any other. 

Dr. F. A. C. Perrine was inclined to 
disagree with the presentation of the case 
of the horn arrester. The horn arrester, 
where used successfully, has been used on 
the principle that the wave trains in 


themselves produce potentials which 
will break down the insulations of 
high potential lines. The principle 


is that we had better spend our money 
in erecting’ our lines in such manner 
as not to make the insulation subject 
to the wave trains of relatively low poten- 
tial, such as we would have to guard 
against in our lower potential lines, and 
the horn arrester is introduced with the 
idea of saving the apparatus from destruc- 
tion where any other form of arrester 
would not itself be destroyed. The best 
protection we have is a combination of the 
horn and multi-gap arrester; the multi- 
gap arrester to take charge of the rela- 
tively high-frequency discharges, and the 
horn arrester to take charge of the low- 
frequency discharges. The substitution of 
a variable resistance, counter electroms- 
tive force, and a variable fuse and single- 
gap arrester is the practical solution of the 
lightning-arrester problem, and he believes 
if this` is worked out commercially we 
will be many miles nearer the complcte 
solution of the lightning-arrester problem 
than we have ever been before. 

Farley Osgood related some actual ex- 
periences concerning 3,000-volt transmi:- 
sion, of sixty miles, carrying three sub- 
stations, with power and lighting load, 
and sixty-cycle synchronous rotary con- 
verters. The problem of the multi-gap 
arrester with the resistance in series with 
the gaps was a matter of years of study, 
and was finally given up because the se- 
ries resistance sticks broke and the pro- 
tection was lost. Later the multi-gap ar- 
rester study without the resistance sticks 
in series was taken up. This arrester was 
easy to adjust by changing the units to 
be shunted and changing the resistance of 
the shunt, too. He started with fourteen 
units, of twenty-four gaps each, shunting 
three units with fourteen sticks, 250 ohms 
apiece. It was gradually dropped until 
he used ten units, dropping this to ten 
units below the multiplex connection be- 
tween the fuses, shunting five units with 
seven 250-ohim resistance sticks. It was 
found by the telltale papers placed in the 
series gaps and shunt gaps that when he 
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had seven 250-ohm resistance sticks the 
current would seldom pass through the 
shunt resistance. These were reduced to 
five, and it was then found that at least 
half of the discharges went through the 
sunt, sometimes more. This arrester, 
a:ljusted in this way, has been successful. 
It takes light discharges without the 
slightest difficulty; it takes moderate dis- 
charges with but little difficulty; it takes 
very severe discharges, at times, and these 
severe discharges cause the cylinder of 
the arrester to weld together, which, of 
course, puts the arrester out of service. 

Percy H. Thomas was inclined to agree 
with Mr. Rushmore in connection with the 
horn type of arrester. He thought we 
were far enough advanced to protect our 
apparatus without annoying disturbances 
of shutting down of the plant. The 
grounded wire is certainly some protec- 
tion, but, as Mr. Rushmore says, not com- 
plete protection. One of the difficultics, 
even if the wire is placed in, is that the 
discharge which strikes the line is more 
apt to come from the side. Coming from 
the side, it approaches one of the side lines 
before it does the high line, and further- 
more there is at all times one of these 
lines which is at a negative potential, with 
regard to the charge which is coming in 
tre atmosphere; that is, it has a higher 
protection to receive the discharge than 
the ground wire itself. Taking these two 
things together, although the grounded 
wire will reduce the number of troubles, 
it can hardly be expected to completely 
climinate them. It is often suggested, a 
grounded wire, if it be grounded fre- 
quently, will act promptly in reducing the 
severity of discharges, on account of the 
short-circuiting secondary action. 

The term rectification of vapor had 
been used several] times to explain the non- 
arcing property of an arrester. This term 
he did not quite understand. The vapor 
is apparently a remainder of atoms or 
molecules, and by burning the vapor in 
an entirely homogeneous manner he did 
not sce how this vapor can have any di- 
rective effect. He thinks the action can 
perhaps be explained in the following 
manner: It is pretty well agreed, and it 
is often stated, that an arc starts by the 
ionization through potential of the gases 
between the electrodes, which ions are 
forced rapidly by the high potential to 
produce other ions, until finally there is 
such an increase of temperature and such 
an increased ratio of ionization, that the 
quantity produced is sufficient to carry 
current at a low voltage. It is easy to 
imagine in these narrow gaps between 
large cylinders that when the discharge 
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comes along, the ions are produced in this 
way, but that the instant the discharge 
takes place, in view of the intimate pres- 
ence of these conductors, the ions which 
would otherwise hold over until the return 
of the voltage are freely absorbed by the 
metal and the fact that a low vaporizing 
material is used in the cylinders will keep 
down the temperature. Ionization is very 
closely related to temperature, and higli 
temperature very much increases the ion- 
ization. Taking these facts, which are 
known otherwise, into consideration, the 
action of these arresters seems quite 
simple. | | 
V. G. Converse called attention to Mr. 
Rushmore’s statement that “where a fuse 
is used in series with a horn having no 
resistance it can, of course, take but the 
one stroke and after this the system is 
unprotected.” At Niagara Falls this un- 


desirable feature has been taken care of 


by repeating fuses, and by the use of en- 
closed fuses, so that if one fuse blows a 
switch drops connecting in a second fuse, 
a third fuse, a fourth fuse, etc. This 
type of enclosed fuse, as an arrester, will 
put out the arc at the end of the half 
cycle in which it starts. Where the horns 
are so arranged that the current will jump 
to the horn before it will arc around t.e 
insulator the system would be disturbed 
either way. Where it is allowed to arc 
around the insulator, the latier would 
probably be destroyed and the disturb- 
ance to the system might be considerable— 
possibly until the insulator is replaced. 
With a horn protecting the insulator, the 
` resulting short-circuit, while very unde- 
sirable in itself, is less disastrous than in 
the former case, and may only necessita.e 
starting up the synchronous apparatus 
again. | 

William McClellan described the light- 
ning protection of a substation which 
takes current at 6,000 volts and delivers it 
at 11,000 volts to a trolley line. He is im- 
pressed with the fact that the choice of 
lightning protection depends very much 
on the amount of power back of it, and 
the voltage of the line to be protected. 
For the 11,000-volt circuit it is intended 
to use a form of multi-gap arrester. For 
the small amount of lightning prevalent 
at this season of the year, he noticed that 
these gaps begin to show the effect which 
is the chief difficulty in the multi-gap ar- 
rester; that is, that sooner or later, if the 
discharges are heavy and frequent, they 
will burn out. He thought the electrolytic 
arrester, the most beautiful form of ar- 
rester that has ever been brought to his 
attention. It acts exactly like a safety 
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valve. As soon as the pressure rises to a 
certain point, it opens up, and as soon as 
the pressure decreases it closes up again, 
and acts the same as the safety valve on 
an air line. It is in the case of a 60,000- 
volt line, with a large amount of power 
back of it, that the trouble comes, and he 
does not believe any one has brought out 
a successful arrester for such class of 
service. At present in connection with 
the station to which he referred the horn 
type of arrester had been decided on. He 
thought a point could be made here for 
the horn arrester. If there is sullicient 
power back of the arrester, so that one can 
wait for the horn arrester to open the 
circuit, there will not be a shut-down, but 
this applies only to the largest installa- 
tions because usually the gap and the re- 
sistance are set for the voltage of the line. 

Ray P. Jackson considered the fuse 
scheme very good; the fuses he had found 
are good devices where they are properly 
arranged. Ie had tried in several places 
a fuse in parallel to che series resistance, 
resistance in series with the gaps, and re- 
sistance in parallel with them, and gaps 
in series with them. Such fuses will 
perhaps blow once or twice in a season, 
and when they do blow, they are badly 
needed. That is to say, the series resist- 
ance was having an unfortunate effect, 
and the fuse was a convenient thing to 
have; used in such a way as to act as a 
reserve, to blow out at the last extremity, 
and used in this manner it seems to be a 
good thing. Regarding the horn gap, he 
very much doubted the claim that the arc 
rise is due to magnetic effect. He had 
not found that true in experiments he had 
made, and he understands that with the 
Ontario Power Company the horns were 
arranged in coils to increase the magnetic 
effect, without much gain being found in 
that way. The electrolytic arrester, so 
far as he had been able to learn, has just 
the characteristics that Mr. McClellan 
had described. It has a certain equivalent 
that is controlled largely by Ohms’ law. 
If you increase the area of the plates or 
the electrolyte, you decrease the equiva- 
lent; if you inerease the length of the 


electrolyte, or both, you increase the 


equivalent, and that equivalent seems to 
have comparatively little relation to the 
volume of discharge through it, so that 
it seems to-be possible to predetermine the 
voltage which could escape through the 
arrester, and simply short-circuit every- 
thing above that. In the type of elec- 
trolytic arrester which he has used, how- 
ever, he did not consider it to be the 
counter electromotive force that limits 
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the power current. It seems to be a di- 
electric film, and that film is capable of 
puncture and capable of resealing when 
the voltage drops below a certain volume. 
It acts like a valve, with a spring behind 
it. When it is punctured, if the static 
excessive voltage exists long enough, there 
would be a very large power current flow- 
ing through, but, of course, the high volt- 
age due to lightning or surges exists for a 
very short interval, so that the power cur- 
rent that follows is insignificent. 

H. C. Wirt gave some facts concerning 
an installation at Joplin, Mo., 33,000-volt 
system. During two years with the series 
resistance type of arrester much trouble 
was being experienced, and one of the first 
installations of the shunt resistance ar- 
rester was made at that point. The oper- 
ator states that he has secured almost per- 
fect results from that type of arrester. He 
thought the data submitted by Farley Os- 
good on these shunt resistance arresters 
was also striking, as testifying to its ad- 
vantage. He can not see that if the shunt 
resistance 1s properly connected to the ar- 
rester, how any employment of this re- 
sistance is going to help matters very 
much. The shunt resistance should be 
connected so that the arrester will break 
down at about fifty per cent rise in volt- 


ave. If a resistance is put beyond that 
point the circuit is being adjusted too 
near to the working voltage. 

Dr. Steinmetz, in closing the discussion, 
said that with regard to the objections 
raised against the use of a fuse in these 
arresters, if we omit the fuse with shunts 
and gaps, that means we have to leave 
the gaps in, and if the fuse blows we still 
have that protection in the system, which 
would be the only protection if we desire 
to eliminate the fuse. The use of the 
fuse permits us to give a closer protection 
for most of the time, and under most of 
the conditions, than would be permissible 
if we did not desire to use the fuse. This, 
therefore, is not analogous to the fuse in 
series with the horn arrester. 

The meeting then adjourned. 


ogo 
Civil Service Examinations 
for New York State and 
County Service. 

The New York State Civil Service Com- 
mission will bold examinations on April 
27 for the following civil engineering 
positions: Assistant civil engineer, bridze 
designer, civil engineering draftsman, in- 
spector of masonry, junior bridge drafts- 
man, leveler and rodman. 

The last day for filing applications for 
these positions is April 20. Full infor- 
mation and application forms may be ob- 
tained by addressing the chief examiner 
of the commission at Albany. 
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Electrical Notes from Great Britain. 


IR WILLIAM PREECE has lately 
S been making certain observations 
on the general position of electric 

light and power undertakings. He is 
chairman of one of the London electric 
supply companies, and his remarks ac- 
cordingly deal with the matter from the 
standpoint of existing private interests, 
and doubtless solely from the London 
point of view. He holds that there is 
absolutely no need for any new electrical 
bills in Parliament, there being enough 
companies to meet the present demand for 
electricity. For the last three or four 
years the companies had spent about 
$500,000 in defending their properties, 
and promoters had during the last few 
years spent over $5,000,000 in trying to 
force electric companies through Parlia- 
ment which were absolutely not wanted ! 
Then turning his thought to the larger 
question of power supply in the other 
parts of the United Kingdom, he reviewed 
briefly what had happened since seven 
or eight years ago it “became the fashion” 
to promote big power companies. Twenty- 
four such bills had been granted for power 
purposes. Ten of them are now in opera- 
tion; only one is successful (Newcastle- 
on-Tyne), and the success of this he at- 
tributes to the fact that it was implanted 
on a good going concern. Two or three 
of the others, according to Sir William, 
are on the verge of bankruptcy and their 
prospects do not look very bright. Six 
of them are in course of construction, and 
eight, although passing after great op- 
position, are held in abeyance, and some 
still remain in the promoters’ office. All 
of which facts were used by Sir William in 
his argument against any other concern 
being allowed to operate in London in 
competition with the existing companies. 


So far as the London County Council’s 
own power-supply undertaking is con- 
cerned no one knows what is likely to 
happen. The new council consists of a 
big majority pledged against new and 
costly enterprises of a trading character, 
and in electrical circles this fact is enough 
to inspire the belief that the scheme al- 
ready published is unlikely to be proceed- 
ed with. The proposal of the thirteen 
companies to cooperate or combine is still 
forward, and so is the administrative 
project. As the months go on perhaps 
we may hear of arrangements under which, 
with one or other, or both, of these parties, 
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the council has a general controlling pow- 
er while the companies themselves do the 
business. 


Now that the winter is supposed to be 
over, and the weekly meetings of the In- 
stitution of Electrical Engineers will soon 
be ended, electrical engineers are entering 
in their diaries notes of dates of summer 
conventions. The first of these will be the 
three or four days’ meeting of the Incor- 
porated Municipal Electrical Engineers’ 
Association, which is to be held at Shef- 
field, with S. E. Fedden, the city electrical 
engineer, as president, in June. Then 
there is the engineering conference ar- 
ranged by the Institution of Civil Engi- 
neers, which is to take place from June 
19 to 21, in London. This is the fourth 
of these gatherings, which are held every 
two years. The electrical section this year 
is under the chairmanship of Lieutenant- 
Colonel R. E. B. Crompton, and there is a 
strong and representative group of elec- 
trical vice-chairmen, secretaries and com- 
mitteemen. The other event to which 
reference should be’ made is the meeting 
of the British Association for the Ad- 
vancement of Science. This takes place 
from July 31 to August 7, at Leicester, 
with Sir David Gill, Astronomer Royal at 
the Cape of Good Hope, as president. The 
engineering section will be under the 
chairmanship of Professor Silvanus P. 
Thompson, so there is every reason to look 
forward to an unusually successful series 
of meetings in this section. 


To the regret of the members of his 
staff, and of his wide circle of friends in 
the electrical world generally, the time has 
come for the retirement of John Gavey 
from the office of engineer-in-chief to the 
General Post Office. During his twelve 
months as president of the Institution of 
Electrical Engineers, several years ago, Mr. 
Gavey won universal admiration and re- 
spect both from members of the Institu- 


tion at whose meetings he presided with | 


befitting dignity and tact, as well as from 
the outside public with whom he was 
brought closely into contact as the Institu- 
tion’s representative. It is not yet offi- 
cially announced by whom Mr. Gavey is 
to be succeeded, but rumor has it that his 
official cloak will fall upon Colonel von 
Donap, of the Board of Trade, who some 
years ago was attached to the Post-Office 
Telegraphs. 


On March 8 Professor F. T. Trouton 
and S. Russ described before the Physical 
Society, in London, some experiments they 
had undertaken in order to examine the 
rate of recovery of residual charge in elec- 
tric condensers, when the difference in po- 
tential of the plates is kept constant. They 
had employed two methods. In the first, 
which was used with mica condensers, the 
potential observed by an electrometer was 
kept constant by means of a variable re- 
sistance which was gradually increased as 
the recovery current diminished. The high 
resistance mecessary was constructed of 
two horizontal metal plates with ionized 
air between them. A movable shutter 
could be introduced between the plates to 
gradually diminish the cross section of 
the air resistance as required. The other 
method was used when the residual charge 
was great enough, and in it the current 
was passed through a dead-beat galvanom- 
eter and the value of the recovery cur- 
rent at each moment determined. The 
difference of potential of the plates in 
this case might be taken as constant, since 
it was practically zero. The observations 
when plotted with current against time 
were found to lie on a hyperbola. This, 
the authors said, showed that under the 
circumstances of the experiments the 
quantity of electricity recovered up to any 
given time follows a law Q = a log 
(p + t), similar to that found by Rankine 
and others for the recovery of stress in 
overstrained elastic bodies when the strain 
is kept constant. 


F. W. Carter, who it may be remem- 
hered, read a lengthy and interesting paper 
before the London Institution of Elec- 
trical Engineers a short time ago on elec- 
tric railway traction, and stirred up a 
good deal of discussion, has now been be- 
fore the Rugby Engineering Society with 
notes on some problems in electric railwav 
engineering. He dealt, among other mat- 
ters, with the calculation of rheostat re- 
sistances for’ continuous-current railway 
motors, detailing a small investigation 
that he had made in order to obtain gen- 
eral curves covering the majority of cases, 
thus avoiding a very troublesome calcula- 
tion whenever a practical problem present- 
ed itself. From certain equations and cal- 
culations used in the paper it was seen 
that the calculation of rheostat resistances — 
for a train equipment was usually labor 
sufficient for several hours, or perhaps a 
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working day, but Mr. Carter recorded his 
curves from which the results could be 
obtained in five minutes. Into the details 
of the methods used in calculating the 
curves he did not enter—they were com- 
plicated and difficult to explain with per- 
spicuity—but it was possible to so express 
the results that they would be applicable 
to any ordinary speed curve, whatever the 
power of the motor. Another point in 
the paper was the calculation of energy 
consumption from dynamical principles. 
It sometimes happened that a speed-tiime 
curve for a run with a given train was 
available, but not the corresponding in- 
put to the motors. In such a case it was 
often possible to form a very good esti- 
mate of the energy consumption by de- 
ducing the output of the motors, and 
then, from the mean efficiency, obtaining 
the input. This, though possessing no es- 
sential novelty, he regarded as a useful, 
though unusual, method which was capa- 
ble of frequent application. When the 
conditions of service and characteristics 
of the motor were known, the method 
yielded results quite comparable with those 
of direct calculation. It was, however, 
where the conditions were not fully 
known that the method was of greatest 
value, enabling the energy consumption to 
be computed with fair accuracy from a 
general knowledge of the service and of 
the type of motor employed. It was re- 
marked that similar methods could often 
be made use of to obtain the energy loss 
in the motors, from which the heating 
of the motors for the service judged. Mr. 
Carter has personally found such methods 
of frequent service, and he considers them 
quite as accurate as more direct methods 
in cases where conditions are not fully 
known. 


One of our leading automobile engi- 
neering experts—W. Worby Beaumont— 
in a useful paper on “Petrol Motor-Omni- 
huses,” read on March 15, before the In- 
stitution of Mechanical Engineers, made 
some comments ‘on ignition which may be 
worthy of mention. Magneto-electric sys- 
tems are most frequently employed with 
the engines, and they are of the low- 
tension more often than the high-tension 
type. The accumulator and induction coil 
high-tension system is occasionally used, 
sometimes as the main system of ignition, 
and in a few instances as a supplementary 
or secondary set to be used when the mag- 
neto system is out of order. With the 
low-tension magneto system the insulated 
stems of the ignitors on the engine cylin- 
ders are always electrically connected, 
either by a collector bar and single lead, 


ELECTRICAL REVIEW 


or by separate leads to the magneto gen- 
erator. The design of igniter used by the 
Milnes-Daimler was shown by Mr. Beau- 
mont as being representative of those used 
by other makers. With this form the 
timing of ignition is usually fixed as to 
period, with no adjustment to suit high 
or low engine speeds. Though the proper 
use of ignition-timing gear is to be en- 
couraged, it was remarked that it is at 
present difficult to insure correct regula- 
tion of ignition by the driver, and some 
makers continued to fix the period of 
ignition permanently. High-tension mag- 
neto generators are becoming more fre- 
quently used, but they almost without ex- 
ception require more mechanical improve- 
ment than the low-tension type. “They 
may be looked upon as taking the place of 
accumulators as a source of current, and 
they are sometimes the equivalent of ac- 
cumulators, induction coil, condenser, con- 
tact maker or breaker, and high-tension 
current distributor. With high-tension 
magneto ignition, sparking plugs very 
similar to those used with the accumulator 
and induction coil system are used, and 
provision is generally made for adjustment 
of the period of ignition. Magnetos, al- 
though small, are subject to working press- 
ures in their bearings which are not al- 
ways small, but these bearings and jour- 
nals are nearly all made of dimensions 
that suggest toy-shop origin rather than a 
full appreciation of their intended use, 
where they will be called upon to do con- 
tinuous work very far removed from play, 
and ought to be in good condition at the 
end of a year, after making about a mil- 
lion revolutions per day.” 
ALBERT H. BRIDGE. 
London, March 27, 1907. 


—0 M 
BOOK REVIEWS. 


“Switchboards.” William Baxter, Jr. New 
York. The Derry-Collard Company. Cloth. 
192 pages. 5% by 8 inches. Illustrated. 
Supplied by the ELECTRICAL Review at $1.50. 


Information dealing with switchboards 
must generally be obtained either from 
manufacturers’ catalogues or short dis- 
cussions in text-books dealing largely with 
other and broader subjects; therefore this 
little book is acceptable, since it endeavors 
to cover simply one phase of electrical 
engineering—the design and construction 
of the switchboard. Diagrams for differ- 
ent systems are given to explain clearly 
the reason for every wire and every piece 
of apparatus. The latter are described 
and methods of placing them given, and 
the best ways for mounting the conductors 
on the board. Details are shown for 
assembling and mounting the different 
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panels of a large board. Boards of all 
types and all sizes, from a small isolated 
plant to a large power-house, are dis- 
cussed. Part II of the book deals with 
the construction of switches of various 
tvpes and for various purposes. 


“The Electron Theory.” E. E. Fournier 
d'Albe. New York. Longmans, Green & 
Company. Cloth. 312 pages. 5% by 7% 
inches. Diagrams. Supplied by the ELEc- 
TRICAL REVIEW at $1.50. 


This book differs from others dealing 
with the same subject, in that it is an 
endeavor to present, in a popular manner, 
the present state of our knowledge and the 
significance of the new theories of elec- 
tricity and matter. The manner of pres- 
entation is not argumentative, as the facts, 
as they are now understood, are simply 
stated, no attempt being at first made*to 
uphold them by mathematical analysis. 
In this the author is most successful, and 
there should be little difficulty to those 
interested in the subject in following him. 
The origin and development of the elec- 
tron theory are first presented, and the 
bearing of this considered, first as regards 
the electron, next the electric discharge, 
thermo, voltaic and dynamic electricity, 
magnetism, induced currents and radia- 
tion. Then the author takes up the 
measurements which have been made, and 
upon which the theory as presented has 
been based. The relations of this theory 
to light, magneto optics and radioactivity 
are discussed. In this study the author 
has been impressed by the opportunity of 
simplifying the dimensions of electrical 
quantities as they are usually given, based 
upon the standards of time, length and 
mass. He shows that by adopting a new 
unit, that of electricity—the unit, of 
course, being the electron—that much 
simpler expressions for the dimensions 
are obtained, and the significance of these 
expressions is clearly shown. 

The book throughout is written easily, 
but, unfortunately, there seem to be in- 
dications of haste. In several places typo- 
graphical errors occur which may trouble 
some readers, and in other cases the author 
has allowed errors to slip through. For 
example, on page 119 it is stated that 
material particles of atomic dimensions 
may be endowed with a velocity of six 
miles per second. “This speed is about 
twice the velocity of a point at the equa- 
tor, due to the earth’s rotation.” It 
should, of course, be twenty times. On 
page 153 the deduction of the electro- 
magnetic unit of current strength is not 
clear. On page 186 the rule for memoriz- 
ing the direction of motion of the electron 
is ambiguous. There is a preface to the 
book, written by Dr. G. Johnston Stoney. 
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Electrical Notes from Europe. 


Ii Italian Government is taking 
measures toward extending the use 
of the three-phase electric system 


upon the railroad lines in the country,. 


and it is likely that within the next four 
years there will be about 200 miles of 
track equipped for running three-phase 
locomotives. In view of the great success 
which is shown in the operation of the 
Valtellina lines, the government will here- 
after favor the three-phase system, and 
one of the more immediate applications is 
to be made near Genoa, where it will be 
used on the track which runs in the tun- 
nel of San Giovi. It is proposed tò use 
electric locomotives upon this section, 
which will be built to draw a 50)-ton train 
at an average speed of thirty miles an 
hour. These locomotives will weigh about 
seventy tons. Their use will give a much 
greater speed than is now obtained from 
the steam locomotives, sceing that the lat- 
ter are not able to draw the trains at 
more than ten miles an hour upon the 
tunnel section, where the grade is very 
steep. 


An interesting trial of Dr. Korn’s new 
image-transmitting apparatus was made 
not long since at Paris, in the rooms of 
one of the leading weekly illustrated jour- 
nals, L'Illustration, who has secured the 
rights of operating the svstem in France 
and will be the first journal on the Conti- 
nent to receive pictures over a wire for 
publication. Dr. Korn brought his appa- 
ratus from Berlin for the purpose of mak- 
ing a public demonstration at Paris. This 
he was very successful in doing, owing 
to the cooperation of the Stare Telegraph 
Department, which gave him the use of the 
Paris-Lyvons double telephone wire. The 
ends of the line were joined together at 
Lyons so as to make a total length of about 
600 miles between the transmitter and the 
receiver, Which were set up in the hall. In 
the presence of a large audience Dr. Korn 
placed a photographie film containing the 
portrait of President Fallières in the ap- 
paratus, and while the image was being 
transmitted over the wire he gave a short 
outline of his method. The image was re- 
ceived upon a photographie filin, which 
was then developed on the spot and shown 
to the audience. The illustrated journal 
in question is now having an improved 
form of apparatus built at Paris and ex- 
pects to place one of these at London and 
another at Berlin. 


(By Our Special Correspondent.) 


A decree recently issued by the French 
government, according to a report pre- 
sented by the Postal and ‘Telegraph De- 
partment, calls for the establishment of a 
permanent electrical commission, whose 
office it is to decide the different electrical 
questions which come up in the various 
state departments. The members of the 
commission Will be appointed for a period 
of two years. The heads of the several 
departments, such as those of roads, navi- 
gation, mines, railroads, postal and tele- 
graph, will have a voice in the commis- 
sion and are to be consulted when neces- 
sary for different matters relating to their 
departments. The Minister of Public 
Works nominates the president, vice-presi- 
dent and secretary of the commission from 
among the members, and there will be ap- 
pointed two assistant secretaries, one of 
these to be chosen from the personnel of 
the Postal and Telegraph Department and 
the other from the Publie Works Depart- 
ment. It is decided to have the commis- 
sion hold three sessions per year. When 
necessary, the rules provide for appoint- 
ing special committecs for examining cer- 
tain questions and presenting a report. 


The city of Berne is now supplied with 
current from two hydraulic plants upon 
the Wander and the Aar rivers and also 
by a steam plant which les within the 
city limits. As to the first hydraulic plant, 
it is known as the Matten-Werk, and the 
Aar stream furnishes a fall of twenty fect, 
with a large volume of water. At present 
there are erected in the station three tur- 
bine units of 150 horse-power each. The 
turbines are direct-coupled to direct-cur- 
rent generators. Of the remaining outfit 
may be cited two boosters which are 
worked in connection with two batteries 
of accumulators. On the Kander river 1s 
located a larger hydraulic station, which 
has a total machine capacity of 6,000 
horse-power. The stream furnishes a 200- 
foot head of water in this case. In the 
station are installed five main turbine 
groups of 1,200 horse-power each, besides 
a smaller group for the exciter. Alter- 
nators of 4.000 volts and forty cycles are 
used, together with direct-current ma- 
chines of 3,000 horse-power. Step-up 
transformers raise the voltage of the alter- 
nators to 16,090 volis for the overhead 
line where the distribution limits exceed 
three miles. Below this radius the ma- 
chine voltage of 4,000 volts is used on the 


lines. Lying within the city limits is a 
steam plant which furnishes a part of the 
current for use in the town. It is known 
as the Mazili-Insel station, and uses a 
steam outfit, including four water-tube 
boilers of 210 square metres heating sur- 
face cach. The furnaces are heated by 
coke. The dynamo room contains a steam 
turbine outfit, which is supplied by the 
Brown-Boveri firm. At present there are 
installed two steam turbines of 500 kilo- 
watts each. These are coupled direct to 
alternators of the same make, which give 
3,200 volts at forty cycles. 


A hydraulic plant-of some size is to be 
erected in Dalmatia, near the town of 
Spalato, by a syndicate which has been 
recently formed on the Continent for the 
purpose. The first part of the plant will 
be installed so as to give a capacity of 
25,000 horse-power. Later on it is pro- 
posed to increase the capacity to 75,000 
horse-power. The syndicate is formed by 
Genoa capitalists in connection with one 
of the large Austrian banking houses. It 
is intended to use most of the current for 
the hydraulic plant in the manufacture 
of a new artificial fertilizer which has 
been brought out by a German company. 
This product is known as cyanamide of 
calcium, and is to be manufactured by a 
recently invented electrolytic process. 


An ore-hauling electric railroad has 
been installed not long since near Metz, 
using electric locomotives of a new de- 
sion, which are built by the Siemens- 
Schuekert Company, of Berlin. The line 
is only six miles in length, and it runs 
from the mines of Sainte Marie Aux 
Chènes to the Maiziéres foundry. On the 
road the highest grade is about thirty per 
cent, and for hauling the ore cars there 
are used electric locomotives of fifty-eight 
tons. About 640 horse-power is delivered 
to each locomotive, equipped with four 
Siemens-Schuckert direct-current motors. 
The motors run upon 2,000 volts, using 


“an overhead wire which is well insulated. 


In general the total weight of the ore 
train, together with the locomotives, is 
350 tons. Air-brakes are provided for the 
trains. On the locomotive is mounted a 
motor and air-compressor group for the 
use of the brake system. Current for the 
electric road is supplied from a distant 
plant on the three-phase high-tension svs- 
tem. There are two substations, one at 
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each end of the road, for changing the 
current to 2,000-volt direct-current for the 
trolley wire. In each of the substations 
there is a similar outfit, which consists 
of a synchronous three-phase motor direct 
coupled to a railway generator. 


The proposed cable incline which is to 
run to the summit of the Matterhorn is to 
cost about $2,000,000, according to the 
most recent estimates, and will take four 
years to build. As the summit lies at an 
altitude of 15,830 feet, this will be one 
of the highest mountain-climbing roads 
in Europe. Work is soon to be commenced 
for the new line. It will be laid out in 
two sections, and the first part of the line 
will be an electric railroad, which mounts 
up a rather steep grade to Schwarzsee 
(2,742 metres altitude), and from thence 
by a tunnel under the peak of the Hornli 
to the Matterhorn Cabin, which hes at 
3,334 metres altitude. A cable line will 
be run from this point up the slope of 
the mountain, as the grade is too steep 
for an electric road. An electric motor 
plant of considerable power is to be erect- 
ed at the summit for hauling the cable. 
A double track is used on this section, and 
the grade is very steep, almost approach- 
ing the perpendicular. Passengers will be 
landed at a point quite near the summit 
of the mountain, seeing that the latter is 
only twenty-two metres above the station 
level. 


The question of utilizing the large sup- 
ply of water power which can be obtained 
in Norway has been occupying the atten- 
tion of the government, which desires to 
use it for the railroads, as well as of pri- 
vate capitalists. Recently a syndicate has 
been formed which has already secured a 
concession from the state for four large 
falls in the country, representing a total 
of 80,000 horse-power available. Of this 
a good part will be utilized in the new 
electric plants which it is proposed to 
erect at the falls in the near future. The 
syndicate is formed entirely of foreign 
capitalists. According to the agreement 
which has been made between the govern- 
ment and the syndicate in question, the 
state is to acquire the plants and all the 
property at the end of seventy-five years, 
without expense. As regards the work 
upon the new plants, it is estimated that 
the total cost of installing the hydraulic 
stations upon the four falls will be in the 
neighborhood of $2,500,000. | 

C. L. DURAND. 

Paris, March 27. 


States. 
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Hearing on Public Utilities 
Bill. 

On April 3 the judiciary committee of 
the New York Ntate Senate and the As- 
sembly railroads committee held a meet- 
ing at Albany, N. Y., to listen to objec- 
tions against certain provisions of the 
Page-Merritt public utilities bill. 

Joseph H. Choate appeared on behalf 
of the New York, New Haven & Hart- 
ford Railroad, and urged the adoption of 
the proposed amendments to the bill. Mr. 
Choate said that a public service bill ought 
to provide for the great essentials of pub- 
lic safety, as well as the safety of the 
stockholders: and the bondholders. It 
should make impossible any rebate or dis- 
crimination. It should make impossible 
any watering of the stock. It should 
leave to a commission reasonable regula- 
tion of traffic, so as to prevent, if possi- 
ble, congestion. All of these features of 
the bill had been left untouched by the 
amendments. Ile called attention to three 
or four points which seemed to him hos- 
tile from every possible point of view to 
the interests of the people and the rights 
of the stockholders and bondholders. The 
first is the creation of a commission to take 
the control and management of the rail- 
roads, consisting of five men in each of 
these divisions, who shall be liable to re- 
moval by the governor without notice or 
warning or reason or assent of anybody 
else, simply because he so chooses. There 
is no provision in this bill that anybody 
whose removal is proposed shall be heard 
until his successor is nominated and con- 
firmed. He thought the commissioners 
should be appointed with the consent of 
the senate, and should be removed only on 
charges that they had been unfaithful to 
their duty, and after a fair trial. Mr. 
Choate objected to the vesting in the com- 
mission of power final and absolute. The 
burden of review, if this were possible, 
would be inflicted upon the railroad com- 
panies until the court admitted to have 
jurisdiction had declared that the order 
complained of was beyond the powers of 
the commission or in violation of the con- 
stitution of the state or of the United 
He wanted the courts to have 
power to review any order made by the 
commission. 

Ex-Judge A. J. Dittenhocfer appeared 
for the Long Acre Electric Light and 
Power Company. He declared that sec- 
tion 68 of the bill, which gives the pro- 
posed public service commission power to 
refuse the certificate of authority neces- 
sary under the laws before a corporation 
can begin operations, where it shall be 
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shown that the territory it seeks to supply 
already has an ample system furnishing 
good service, contained a “joker” which 
had for its purpose the confirmation of 
the Consolidated Gas Company’s monopoly 
in New York citv. He would be unre- 
servedly in favor of the bill if it were not 
for this provision. 

Senator Page explained that the pro- 
vision had been inserted to protect exist- 
ing companies who had been prevented 
under the new law from capitalizing their 
franchise, and from blackmailing compe- 
tition on the part of small companies. He 


‘stated, however, that the bill would be 


changed in this instance. 

Charles F. Mathewson spoke for the 
Consolidated Gas Company, objecting to 
the provision making it unnecessary for 
the commissioners, in the case of hearings, 
to abide by the rules of evidence, and to 
the feature making it possible for the com- 
missioners to delegate their power to the 


secretary. 
—_—__-@—__—- 


Radical Municipai Ownership 
Defeated in Chicago. 

By a vote of 165,846 to 132,720, a 

majority of 33,126,. the citizens of Chi- 


cago approved, on April 2, in general 


election, the pending traction ordinances, 


putting an end to the long-contested bat- 
tle. The ordinances comprise five major 
considerations: Complete rehabilitation 
of all the surface systems in the city of 
Chicago, municipalization under certain 
restrictions, down-town subways, universal 
transfers and through routes. 

The ordinances provide that approxi- 
mately $40,000,000 shall be expended in 
rehabilitation. This work contemplates a 
rebuilding of practically every mile’ of 
track in Chicago, the installation of new 
equipment of the latest design, including 
power-houses, substations and all mechan- 
ical devices. | 

The ordinances provide, among other 
things, that the companies shall at once 
expend not less than $5,000,000 on the 
town subway. This is to be but a starter, 
if the complete plans are followed out. 
The city is master of this subway, accord- 
ing to the terms of the ordinances. After 
a certain period it may compel the trac- 
tion companies, if the city has not in the 
meantime taken the properties over, to 
extend the subway work. 

As to municipalization, there is some 
doubt. If the ordinances, however, mean 
what they say, the city can take over the 
properties for ownership just as soon as 
it can raise the money and desires to do 
so. It can not operate, however, until the 
people by a referendum, have so decreed. 
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Strike at the Paris, France, Electric 
Power Stations. 

A plan has been under discussion to 
‘supply Paris, France, with a modern elec- 
tric power supply system. There are four 
companies there, and, in addition, one 
municipal plant. The plans at present 
contemplate turning these over to a single 
company, which is to install a modern 
system. These plans caused some uneasi- 
ness among the operators of the stations, 
and on the eighth of March, without any 
warning, they walked out, so that it was 
necessary to shut down all but one of the 
stations, which had obtained a hint of 
what was going to happen. The result 
was that many public buildings we.e 
forced to close their doors, and expedients 
of all kinds were adopted in order to ob- 
tain light and power. The situation con- 
fronting the newspapers was particularly 
serious, as these employ motors for driv- 
ing their presses. Several of these papers 
secured portable engines, which were set 
up in front of the building and used for 
driving dynamos, by which means power 
was obtained. In some cases automobile 
trucks were employed, the engines being 
used to drive small dynamos. In this way 
the papers were able to be published, 
though with a somewhat reduced circula- 
tion. One of the theatres obtained a fifty- 
horse-power portable engine, and by this 
means was able to remain open, although 
but little light was thus obtained. Street 
lighting was entirely given up for the 
night. The one station which continued 
in service was able to furnish power for 
private needs only. The strikers returned 
to work the following day, but the situa- 
tion showed how dependent large citics 
are now on their supplies of electricity.— 
Abstracted from Electrical Engineering 
(London), March 21. 
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The Cataract of Iguazu. 

A description is given here by Henry 
Harley of a large cataract known as Ig- 
uazu, on the upper Parana river, South 
America. Hitherto this has been almost 
unknown, but is now attracting the atten- 
tion of tourists. The falls are loca:ed 
about 1,500 miles from the mouth of the 
river, on the Atlantic coast. The Iguazu 
river rises in eastern Brazil, only thirty 
miles from the sea coast, but flows west- 
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wardly and enters the Alto Parana, which 
flows south. Within twelve miles of this 
junction with the Parana it makes a bend 
of more than a right angle, and on this 
bend the entrance into a narrow gorge 
creates the falls. On the inner side—the 
Brazilian bank—the greater part of the 
water makes a clear leap of 210 feet into 
the gorge below. This forms the Braz l- 
ian falls. The entire volume of water, 
however, is not intercepted at this point, 
the channel continuing around the elbow 
of the bend past a number of small islands 
and a larger island, which, as at Niagara 
Falls, divides the cataract and then forms 
the Argentine falls in two leaps of about 
100 feet each. Measured directly across 
from the beginning of the Brazilian to 
the further end of the Argentine falls, the 
distance is 6,000 feet, but taken around 
the broken contour of the cliff the length 
is about 10,000 feet. When, as in the 
rainy season, the water is swollen, the 
small islands are submerged and the full 
width, with the exception of the central 
island, is one mass of cataract. Just 
above the falls the actual width of tue 
river is about 3,000 feet, while the gorge 
below is a narrow canon about 400 feet 
wide. During the tropical rains the flood 
rise in the upper stream is about ten feet, 
while in the so-called Devils Canon in 
the gorge below there is sometimes as 
much as a difference of 120 feet between 
high and low water. No reliable measure- 
ments of the amount of water flowing 
have yet been made. In addition to the 
great power site available at the Iguazu 
Falls there are other cataracts which would 
attract much attention were it not for 


the overpowering immensity of the former. 


On the Alto Parana, about six miles be- 
low the junction of the Iguazu, comes the 
river Nacunday from the Paraguayan 
side, and only a few hundred yards back 
of the junction are the falls of Nacunday, 
a straight, uniform cataract fully fifty 
feet in height and about 250 feet wide. 
Here is a natural water-power site. Again, 
on the Parana, 200 miles above the en- 
trance of the Iguazu, are the falls of 
Guayra, while many lesser waterfalls in 
the surrounding streams have given the 
whole district the name of “the land of 
waterfalls.” At present the falls of Ig- 
uazu are reached from Buenos Ayres by 
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a trip of twelve days’ duration, combining 
river and railway  travel.—Abstracted 
from Cassiers Magazine (New York), 
April. 
< 
Utilization of Barrow Falls, 
Queensland. 

A report has been made to the govern- 
ment of Queensland, Australia, by Will- 
iam Corin, dealing with the power avail- 
able from the Barrow Falls and the pros- 
pective market for this power. The height 
of the fall is 831 feet, and the availab'e 
head, after allowing for the tunnel and 
pipe friction, is 818 feet. The ordinary 
flow is over 150 cubic feet per second, 
while in dry seasons fifty cubic feet may 
be relicd upon. A flow of fifty cubic feet 
per second with a head of 818 feet would 
provide 3,480 electrical horse-power at the 
generator terminals. It is recommended 
in the report that if this is to be the tota! 
output of the plant, the equipment should 
be divided into three units of 1,160 elve- 
trical horse-power each, and a fourth be 
installed as a standby. But, taking into 
consideration the likelihood of the power 
being increased to 10,440 horse-power, to- 
gether with the advantage of using larger 
units, it seems advisable to contemplate 
installing machinery for this amount of 
power in the first case, thus providing 
four 3,480-horse-power units. Prelim:- 
nary investigations have been carried out, 
and the probability of the work being 
started in the near future depends upon 
the demand for power. The electric light- 
ing and power supply for Cairns and 
other towns amounts to 200 horse-power ; 
for operating the electric railways, 400 
horse-power ; sugar mills, 400 horse-power ; 
manufacture of calcium carbide, 2,400 
horse-power. It is thought that other 
electrothermal processes might be started 
in the neighborhood of the falls. This 
plant could supply power for manufactur- 
ing all the calcium carbide needed in Aus- 
tralia. It is estimated that the entire 
cost of the smaller plant would be $400.- 
000. The extra cost for the larger scheme, 
including storage of water above the falls. 
would be $240,000. The natural cond - 
tions are such that the proposed works 
ranks among those of lowest cost, com- 
pared with the amount of power devel- 
oped. As a railway line has already been 
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built to the site of the falls, the difficulty 
of transporting material would be slight. 
—Abstracted from the Electrical dingi- 
neer (London), March 22. 
< 
On the Determination of the Mean 
Horizontal Intensity of Incandes- 
cent Lamps by the Rotating Lamp 
Method. 
Of the four methods of determining the 
mean horizontal candle-power of incan- 
descent lamps, that most generally em- 
ployed is the rotating lamp, although this 
system may introduce errors from two 
effects—that is, the rotation of the lamp 
may change the candle-power distribution, 
and the flickering, which is almost un- 
avoidable, may introduce errors. An in- 
vestigation of this feature of the method 
has been made by E. P. Hyde and F. E. 
Cady. In order to differentiate between 
the two effects an apparatus was con- 
structed whereby either the lamp might 
be rotated or the same effect be produced 
by means of mirrors rotated about the 
lamp. In order to determine the effect of 
flicker, various speeds of rotation were 
employed. Lamps of different types were 
used, and it was found that the errors 
suggested did occur; that rotation at low 
speeds introduced a flicker which made it 
impossible for different observers to give 
consistent readings, although the readings 
of any one observer were in good agree- 
ment. When rotating at speeds sufficient 
to avoid this error the deflection of cer- 
tain of the filaments was such as to in- 
troduce a considerable error. It was 
found, with certain types of lamps, that 
there was a difference of as much as seven 
per cent due to the flicker between the 
readings of different observers. With cer- 
“tain of the unanchored filaments a high 
speed of rotation caused an error of seven 
per cent. It was found that the lamps can 
be rotated at a speed of 360 revolutions 
per minute, which is double that generally 
employed, without introducing sufficient 
bending of the filament to produce serious 
error. For certain lamps this does not do 
away with the flickering, but this, in turn, 
may be avoided by placing a mirror to one 
side of the lamp, turned so as to reflect 
light into the photometer, which is thus 
lighted by the direct rays and by the re- 
flected rays coming out at an angle of 
ninety degrees. In this way the error 
due to flicker was made so small as to be 
negligible. The authors then discuss tl.e 
errors which may be introduced by this 
method of photometry, the principal one 
being due to the different lengths of the 
two paths taken by the light. The best 
method is to compute a scale of candie- 
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powers for a given position of the mirror. 
This, of course, should be corrected for 
the loss due to reflection. When lamps 
varying widely in candle-power must be 
tested on the same photometer, certain 
precautions are necessary. ‘The readings 
should be taken near the centre of the 
bar, as the error due to the method in- 
creases toward the ends. This may be 
done by means of a rotating diaphragm, 
which cuts down the amount of light re- 
ceived to that required.—A bstracted from 
the Bulletin of the Bureau of Standards 
(Washington), December. 
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Hydroelectric Power versus Steam 
for Industrial Plants. 

The steam engine, says H. von Schon, 
has become a thing of perfection, an- 
nihilating distance and time; but a wortl:y 
competitor was introduced when electric 
energy was brought under practical con- 
trol. The autocracy of steam as a supreme 
power agent was challenged, fought, and, 
for aught one can know to-day, may be 
doomed to defeat at the hands of this 
mighty rival. And now we are approach- 
ing a third milestone in power history— 
the distant transinission of electric cur- 
rent—the perfection of which not only 
threatens to put steam as a motive agent 
in the second place of importance, but 
reaches out boldly for the crown worn so 
long and undisputed by King Coal as the 
prime source of energy, and may force his 
late majesty to restore to old Neptune 
some of his former glory in moving the 
wheels of industry. It therefore becomes 
important to compare the relative advan- 
tages of steam and hydroelectric power. 
The more important features of the power 
plant and its service which contribute to 
the successful operation of a shop or mill 
may be grouped under four heads—avail- 
ability, adaptability, efficiency and cos’. 
Power must be constantly available. 
Should it fail for any reason the shop 
ceases to operate. The cause of failu-e 
of a steam plant may be want of fuel, and 
although the resources of the world are 
large, they are not generally distributed, 
and even their proximity is no guaran ee 
of continuous supply, as other agenc es 
must be reckoned with. Power may not 
be available because the plant needs re- 
pairing, and all parts of a steam power 
equipment are refined machines subject to 
severe strains, and, in part, wearing rap- 
idly. Individual machines may be stopped 
for want of motive power and on account 
of repairs required by the mechani:al 
drive. On the other hand, hydroelectric 
power requires no fuel. Its energy source 
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is falling water. The supply is distrib- 
uted over all sections, every stream repre- 
In Germany to-.lay 
water powers are being developed with 
falls as low as three feet. The available 
supply of this energy is as unknown as 
that of fuel. It is everywhere, and its 
availability for power, when once har- 
nessed, does not depend upon the good 
will of labor organizations or the facilities 
commanded by transportation lines. Its 
continuity of supply is beyond the influ- 
ence of human agencies; it is regulated 
by Nature’s laws only. A hydroelectric 
plant rarely causes delay due to repairs or 
renewals of parts. The supply and serv- 
ice is continuous and constant. As to 
adaptability, the steam plant must be lo- 
cated in close proximity to the work, and 
the type of mechanical drive adopted prac- 
tically fixes the arrangement of machines 
and tools, irrespective of the demands of 
the process peculiar to the character of 
the work to be done. The speed can not 
readily be changed, and, as a rule, it is 
not as high as could be utilized to ad- 
vantage. With electric power all this is 
different; in fact, all these objectionable 
features are removed and advantages are 
added. The efficiency of the steam power 
mechanical transmission varies, of course, 
with the type of equipment and the 
amount of load. Moreover, the efficiency 
varies greatly with the load. It is 
estimated that the efficiency with me- 
chanical drive varies from forty-five 
to seventy-eight per cent, while the 
net working efficiency with the electric 
drive is from eighty-eight to ninety per 
cent. The cost of the equipment varies 
also with the size, as does the cost of 
operation... Estimates are given for a 
1,000-horse-power plant in detail. From 
these it is found that the cost per horse- 
power per year for a 100 per cent load- 
factor will be $32.12 for steam and $22.40 
for electricity. Moreover, an electric 
power plant is available for doing work 
outside of the mill. A central plant is 
among the best assets of a growing town. 
Hydroelectric development to-day has as- 
sumed a new aspect differing from its 
former status. The purpose now is to 
secure the largest, most economical and 
most efficient development of the oppor- 
tunity, which necessitates a correct esti- 
mating of the available power-factors and 
the planning of a development by which 
the most remunerative output may be sc- 
cured.—A bstracted from the Engineering 
Magazine (New York), Apri. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


How Direct-by-Mail Adver- 
tising Helps the Solicltor. 


Pray, whence was the wild, weird notion 
conceived that the central station could 
drop its solicitors abruptly down, a 
stranger among folks, like Gulliver among 
the Giants, and expect him to be hospit- 
ably received in their midst? 

He must have some excuse for his ex- 
istence. His appearance ought to be 
heralded by plausible announcement. His 
way should be prepared, his path made 
clear, his mission foretold in every way the 
central company can contrive to do it. 

Lo, the solicitor cometh with a new 
story, the telling of which sounds like a 
strange tale to many who would listen, 
could they be made, beforehand, to un- 
derstand. Shall we leave it to the solicitor 
to work out his own problem alone, un- 
aided, and against an indifferent, unsym- 
pathetic public? Hardly. It is not so 
nominated in the bond. 

The solicitor is a bright fellow, pos- 
sessed of persistency, good looks, persua- 
sive words, and a willingness to fight the 
Dragon, yet why should his shoulders be 
overloaded with a pack that reduces his 
energy for the real work to be done? 

There’s a means of preparing the way 
for the solicitor to come, unimpeded, with 
his message. There’s a way to fit the 
public for his acceptance. There’s a way, 
in fact, to make the public anxiously an- 
ticipate his visit. 

How shall it be done? By direct-by- 
mail advertising. It isn’t a guess. It 
isn’t an experiment. It isn’t a theory. 
It’s as plain as two times two are four. 
It’s as plausible and provable as a prob- 
lem in Euclid. It has been tried. It is 
being tried. It is working out the answer 
every day among central stations which 
used to dream and hope and long for new 
customers to come and coax for admit- 
tance. 

Let us say there are 10,000 people in 
your vicinity who ought to be using cur- 
rent. It would bother your force of 
solicitors to call, even once, on these 
people, within a reasonable length of time; 
and by the time the second call could be 
arranged for, these people would have en- 
tirely forgotten the influence of the first 
Likely the second -call would be 


call. 
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made by a different solicitor, which would 
tend to destroy the “personality” of these 
visits, and consequently result in the work 
having practically to be started all over 
each time. No serial effect would be ac- 
complished. No context would be pre- 
served. No continued connection of argu- 
ment could be maintained throughout the 
visits, to any culmination. 

You could nicely, easily, perfectly and 
surely reach these 10,000 people with a 
close-knitted chain of arguments as often 


it is but natural that you should strike 
vour man at some time when he happens 
to be in just the receptive spirit to listen 
to your story. | 

Each piece has done its allotted work, 
and, combined, these pieces have welded 
a strong series of all conceivable argu- 
ments as to why electricity should be used. 

In a continued series of such insistent 
mail advertising, you have a splendid op- 
portunity to appeal to your people, not by 
one argument which might not fit all, but 


Electrical cooking booth of the Maryland Telephone and Telegraph Company, li 


department, Bultimore, Md.. at the Pure Food Show. 


ht and power 


Throngs of people usually attend such 


shows and the opportunity to interest a large number of people in electric utensils presents itself 


to the central station. 


as you wish by a service of direct-by-mail 
advertising. You would be absolutely 
certain of getting before each person 
every time you sent out a letter. If you 
made it attractive enough, and interesting 
enough, and logical enough, you would be 
sure of this advertising securing atten- 
tion. Each piece would make its impres- 
sion. Every succeeding piece would make 
this impression deeper. 

After awhile, as you persist, and your 
advertising busily goes out, each piece 
coming on the heels of its predecessor, 


by a wide selection of different arguments, 
among which vou are reasonably certain 
to appeal to all, individually and col- 
lectively. . 

Each recipient will pick out and con- 
sider just the argument which most inter- 
ests him. All you have to do is to furnish 
the variety. 

Dr. Oliver Wendell Holmes used to say, 
“Fools and dead men are the only ones 
who never change their minds.” If you 
see to it that neither of these two classes 
is represented on your list, you will always 
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have a promising chance of changing your 
people’s minds and bringing them to elec- 
tricity. 

Right advertising, persistently and 
steadfastly adhered to, will sooner or later 
wear down the most stubborn prejudice. 

It is not written that a sensible man can 
forever hold out against the truth. This, 
then, is the philosophy on which direct-by- 


A few model electrically illuminated show windows 
found in Janesville,. Wis. Such windows as these 
leave no doubt in the minds of merchants of the 
superiority of electricity for show window lighting. 
Install a few like these in your town and observe 
the effect upon other merchants. 


mail advertising is built and stands to- 
day. Is it to be wondered at that it 
should precede and open the way for the 
solicitor? Is it any wonder that it edu- 
cates people to the wide uses of electricity, 
and enables them to intelligently grasp 
what the solicitor talks about when he 
calls on them? Isn’t it easy to conceive 
of just how and why it tends to make the 
public a more willing audience for the 
solicitor ? l 

In frequent cases this advertising closes 
up business, in itself, without the necessity 
of a solicitor’s visit. If it is strong 
enough to do that, assuredly it is well 
fitted to open the path for the solicitor, 
and to arrange for him some interested 
and attentive listeners. | 
= Folks are not skulking about any more, 
trying to dodge the question of electricity. 
Folks are getting curious about it. They 
are getting curious to the point of anxiety. 
They are hearing about it on every hand. 
They are seeing its activities. They are 
observing its wonderful work in their 
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neighbors homes, in stores, in shops, in 
factories. They are hearing people talk 
about it. 

They are receiving your direct-by-mail 
letters, novelty folders, colored post cards, 
booklets, etc., every week or every two 
weeks, and they are beginning to watch 
for your little monthly bulletin which 
brings to their homes or stores or factories 
such information as they are learning to 
take an interest in. 
~ With a proper stir and enthusiasm kept 
up by vour direct-by-mail advertising, can 
it be denied that vour solicitors’ ways are 
made easier, and more prolific of re- 
sults? 

"Verily, it is a cloud by day and a pillar 
of fire by night, to guide the solicitor. 
More power to his good, right arm. 
Direct-by-mail advertising will give it to 
him. 


A 


MORNING 4 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


A manager of a big concern said to me 
the other dav: “If a certain salesman I 
know only possessed the pleasing voice of 
another salesman I know. ke would be 
the king-pin in the business.” 

Which is the long wav of saving, bovs, 
that an agreeable tone of voice is a de- 
sideratum much desired in a salesman. 

In fact, I believe it’s such an essential 
to successful salesinanship that ('d strong- 
ly urge all you fellows to cultivate it as- 
siduously. 

Remember the man who remarked: 
“Its voice that catches a woman, and 
looks that grab a man.” He hit the truth 
all right, but only half way, for voice 
eatches the men just as much as it does 
the women. 

The orator holds his audience by his 
eloquence as much as by the sequence of 
his words. Keep tab on the next noted 
speaker vou listen to, and verify this. 

How often vou hear the remark: “I 
could listen to that man’s voice all dav.” 
So, boys, try voice cultivation and see if 
it doesn’t pay. Present vour arguments 
to prospective current users in as clear, 
smooth and pleasing a tone of voice as you 


617 


can assume, and you'll be surprised how 
quickly it will become second nature to 


you. 
Second nature is nothing, anyway, but 

the constant application of any teaching: 

and a well-modulated, pleasing voice is 

truly a valuable assct to any salesman. 
Don’t forget it, fellows. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of Inspirational aphorisms (original, 
aboriginal and selected), which will, we 
belleve, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. l 
No man can be considered great who 


does not move until he is pushed. 


Every central station manager can’t be 
an advertising genius, but he can be wise 
enough to employ expert service. 


A central station that employs solicitors 
and uses intelligent advertising has two 
advantages, each a help to the other. 


Some men are like an unskilful trap- 
per; he knows how to set a trap, but hasn’t 


Souvenir postal cards, illustrating the Janeaville Elec- 
tric Company power plants, and sent ty the com- 
pany to customers and prospects. 


got the wisdom to bait it (with good 
advertising). 


Josh Billings said: “The live man is 
like a runaway hoss: he gits the whole 
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of the road.” The same is true of a 
central station which advertises. 


Know your subject thoroughly, and con- 
vey the impression that you know what 
you are talking abut. 


Remember, if you do not sell current 
your company can not afford to keep you. 
However, no company will expect too 
much of you at first. 


Stand up for your company; your cus- 
tomers will appreciate vou for it. 


from week to 
week, to peer in this department brief 


It will be our endeavor, 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make Interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REviEw. 


Nature is the greatest benefactor of 
any region, but men of action, brains and 
enterprise are needed to perform tasks 
suggested by the unequaled opportunities 
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Middle West, where success is everywhere, 
progress everywhere, enterprise every- 
where and where many and complete 
causes operate to bring about this condi- 
tion. The city is considered one of the 
most live, down-to-date cities in Wiscon- 


P. H. Korst, secretary and general manager of the 
Janesville Electric Company. 


sin, and a great deal of credit must be 
given to the Janesville Electric Company 
for fostering enterprise and making it an 
incentive for manufacturers and other 
firms to locate there. 

This company has three separate plants 
in operation, all of which are run by 
water power, and with every modern 
facility the company is able to furnish 
an unlimited amount of current to turn 
the wheels of trade and also to turn dark- 
ness into day. | 

Under the management of P. H. Korst, 


Janesville Elect 


Janesville, Dis. 
% E. 
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department, which is conducted in an ex- 
ceptionally broad-minded manner. 

The company is a firm believer in per- 
sistent and thorough direct-by-mail ad- 
vertising, newspaper advertising and solic- 
itors. Its strongest and best advertising 
is its electric bulletin, published monthly, 
and sent to each and every customer and 
a large list of prospects. This bulletin 
contains sixteen- pages, is printed in two 
colors throughout, is well illustrated and 
is an investment which brings large re- 
sults. A better idea of the attractive 
make-up of this valuable. bulletin can not 
be given than by reproducing herewith two 


Ernest B. Koret, AOne agent of the Janesville 


lectric Company. 


of the inside pages and the front and back 
covers. 

This bulletin advertising is backed up 
with good newspaper advertising and 


Showing front and back covers and rome inside pages of the 
scheme is in delicate buff and glossy green, 


lavish Nature has provided, in order to secretary and general manager, ably as- 


obtain practical and useful results. 
Janesville, Wis., with a population of 
about 15,000 is situated in the golden 


sisted by Ernest B. Korst, contract agent, 
this company has made a fine showing in 
the past year or so with its new-business 


March issue of the bulletin of the Janesville Electric Company. 
showing the illustrations to the best advantage. 


The color 


courteous and well-drilled solicitors, who 

answer the inquiries sent in on the re- 

turn postal enclosed with each bulletin. 
All bills and correspondence of this 
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enterprising firm are sent out in bright, 
attractive and suggestively designed en- 
velopes. For example, letters and bills 
sent to power users are enclosed in en- 
velopes on which there is printed a design 
suggestive of electric power; to sign users 
the design is suggestive of electric signs, 
ete. 
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A new thing in envelopes which the Janesville E!ectric 
Company uses in sending out monthly statements, 
advertising matter and other correspoudence, 


When a manufacturer of souvenir postal 
cards published three views of the Janes- 
ville Electric Company’s dams, the com- 
pany straightway procured a supply and 
sent them to all its customers and pros- 
pects, thereby fostering a closer and 
friendlier feeling. 

The company also has one of the finest 
display rooms that has come to our notice. 
Electric cooking and heating demonstra- 
tions are advertised regularly for certain 
days, and these create considerable inter- 
est. These demonstrations consist of elec- 
tric fans, broilers, waffle irons, laundry 
irons, coffee percolators, chafing dishes, 


A PORCH LIGHT 


Controlled by a Switch in the Hall, is 
Good Protection Against 
Intruders. 


If you have ever been alone at home of 
an evening, and the doorbell rang, you 


would have given something to be able to 
see who your caller was before opening 


the door. An Electric Porch Light 
also affords a light of welcome to your 
guests. We connect them at a flat rate 
of fifty cents per month : : : 


ea 


JANESVILLE ELECTRIC co. 


On the Bridge s + * Both Phones 
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The porch light is pushed to a con- 
siderable extent, as this company believes 
if it can once persuade a non-user of elec- 
tricity to adopt the porch light, that cus- 
tomer will see the advantage of electricity 
and have his house wired. Porch lights 
are connected at a flat rate of fifty cents 
per month. 


Small bulletins or envelope enclosures which the Janes- 
ville Electric Company mails with monthly bills 
and miscellaneous correspondence. 


The whole building of the company is 
artistically decorated with electric lights, 
which give a very brilliant illumination 
and can be seen at quite a distance. In 
this the company sets the example for 
theatres, amusement places, ete. 

Mr. Korst believes that it pays to pub- 
lish lists of all new customers. These 
lists are published every sixty days in the 
company’s monthly bulletin. 


ELECTRIC COOKING 
=——a n 0 ——_—_———— 


=—HEATING— 


DEMONSTRATION, 
ai our office on the bridge 


FRIDAY AND SATURDAY 


February 9th and lOth. 


| Serra ies Broilers, Waffle Irons, Laundry Irons, 
Coffee. Percolators, Chafing Dishes, Heating Pads and many 
other devices will be shown in actual operation. A seotig 
D Gale na E mle 
Electrically Percolated Coffee and refreshments will be served 
by Shurtleff. 


The ladies are especially invited. 


JANESVILLE ELECTRIC CO., 


BOTH PHONES. - - . - Ob THE BRIDGE 


Samples of newspaper advertisements used by the Janesville Electric Company. 


heating pads and many other devices 
shown in actual operation, such as sewing 
machines and washing machines run by 
electric motors. As a rule, the ladies are 
treated to coffee made in the electric per- 
colator. 


There is a minimum charge of $1 in 
residence districts, and when meters are 
read, if the meter readers find that cus- 
tomers are not using current to meet the 
minimum charge, they try to persuade the 
housewife to get even by using a flat-iron, 
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percolator, ete. The company believes in 
these methods, and that it is only a matter 
of time before all customers who do not 
use much electricity will install it for the 
numerous uses in their household. 

Free lamp renewals are given. Flat- 
irons are put out on thirty days’ approval, 
and seventy per cent are kept. 


The display room of the Janesville Electric 
Company. 


Contractors do the wiring, as it has been 
the experience of the company that con- 
tractors are good solicitors; hence this is 
the reason that the Janesville Electric 
Company has discontinued its wiring con- 
tract department. 

During the year 1906 this company 
made the following new-business record: 
seventy-nine twenty-nine 
stores, hotels, warehouses, etc.; fifteen 
signs; thirty-two motors; seventy-two flat- 
irons; twenty-one fans; six massage ma- 


residences ; 


chines. 

Signs are put out on the flat rate, and 
by this method this company has suc- 
ceeded in installing forty. The following 
flat rates are made on signs: 


1,825 hours, dusk 4,827 hours, dusk 
until il P. M. until dawn. 

2 C.-P. $1.26 a year. $2.11 a year. 
4 * Zon" IT ice a 
a ‘ja = Lm TES 7 nS 
io > ae SE Gye. * 


Five per cent discount is allowed from 
the above prices for prompt payment. 

Night watchmen turn on and off al 
signs. Lamps are renewed in signs free 
of charge. 

Taking everything into consideration, 
the management of the Janesville Elec- 
tric Company is to be congratulated upon 
the company’s showing. If any central 
station man is ever in the neighborhood of 
Janesville he might well stop off and make 
the acquaintance of the management of 
this company, as well as see the artistically 
illuminated store windows, handsome elec- 
tric signs, display room of the company, 
ete. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The Westinghouse Storage 
Battery for Stationary 
Service. 

The Westinghouse Machine Company, 
East Pittsburg, Pa., has placed on the 
market a storage battery for stationary 
service which is the result of many years 
of systematic study of all types of storage 
batteries manufactured in this country 
and abroad. The battery is distinctly of 
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Fic. 1.—Type S-4 PusitivE GRID. 
Fig. 2.—Typr 8-4, ork Two AND ONE-HALF 
AMPERE POSITIVE PLATE. 


the pure lead, sulphurie acid type, the 
positive and negative plates being made of 
pure lead, without tin, antimony or other 
allov. The active material is formed 
from the lead itself by a Planté process, 
with sulphuric acid as an electrolyte. 

In Fig. 1 is shown a type “S-4” posi- 
tive grid with vertical and horizontal 
cross-sections. The parts adapted to be- 
come active material consist in effect of 
a number of very small units (a-a), which 
are pure lead leaves or lamina joined at 


Fic. 8.—Type S-8, on TatrtTy-AMPERE Posl- 
TIVE PLATE, SHOWING EXPANSION JOINTS. 


Fig. 4.—Tyere 8-6, oR TEN-AMPERE POSITIVE 
PLATE, SHOWING EXPANSION JOINTS. 


Fic. 5.—Type 8-8 NEGATIVE PLATR. 


their ends to round conductor ribs. These 
ribs, in turn, end in the main stiffening 
ribs, making up the frame of the plate. 
The leaves are grouped in panels, three 
to four inches square, depending on the 
size of the plate. The plate, including 


Fia, 6.—TEN-VoLt SET. THREE AMPERES FOR 
E1cght Hours. RAILWAY SIGNAL SERVICE. 


Fic. 7.—Typse 11-8-6 CELL COMPLETE WITH 
BAND TRAY. 


frame and leaves, is of chemically pure 
lead compressed into one piece without 
joint or weld. The active material—per- 
oxide of lead—is formed from the lead 
itself. The coating of peroxide entirely 
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surrounds each lead leaf, which remains 
a core of pure lead of sufficient size to 
furnish active material to replace that 
gradually deposited in the bottom of the 
cell. This core is also of sufficient section 
to provide ample conductivity during the 
long life of this type of battery. Fig. 2 
shows the type “S-4” positive plate when 
formed. . 

The volume of space between the sur- 
face of the leaves is equal to the volume 
of the leaves themselves. This space ac- 
commodates the lateral expansion due to 
the increase in volume of the unit leaves 
upon the formation of lead peroxide. 
Each of the units tends to increase in 
length. This longitudinal strain results 
in a slight increase in the length of the 
panel, so that the top and bottom ribs of 
four-panel plates are rendered slightly 
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Fic. 8.—TypPe 15-S-7, 1410-AMPERE CELL, LEAD- 


LINED WoopDEN TANK. 


bow-shaped, but the surfaces of the plate 
remain flat. In plates of more than four 
panels there are no horizontal framing 
ribs, but there is a thin corrugated sheet 
connecting the adjacent panels, as is 
shown in Fig. 3. This is the type “S-8” 
positive plate. At each end of this ex- 
pansion sheet a rectangular space is pro- 
vided, separating it from the vertical con- 
ductors, allowing all vertical growth to be 
taken up by the expansion sheet. The 
rectangular openings also allow diffusion 
and consequent equalization of the density 
of the electrolyte on both sides of the 
plate. 

The negative plate is similar to the 
positive plate, with the exception that 
there is approximately thirty per cent 
more active material, due to an increased 
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number of laminations, and also because 
of a heavier formation permissible be- 
cause of absence of subsequent corrosion 
in the negative plate. It also differs from 
the positive plate in that it is unneces- 
sary to provide for longitudinal growth, 
and the expansion spaces are therefore 
omitted. 
—_—_—_$__<«@——______ 
The Lazier Engine. 

The Lazier Gas Engine Company, Buf- 
falo, N. Y., has been organized to manu- 
facture a new type of gas engine for 
which a number of exceptional features 
are claimed. Arthur A. Lazier, formerly 
president of the Lazier Engine Manufac- 
turing Company, of Buffalo, has sold his 
entire interest and entered the organiza- 
tion of the Lazier Gas Engine Company 
as its president. Mr. Lazier has been en- 
gaged for several years in the perfecting 
of a type of gas engine which would elim- 
inate the objectionable features of former 
models. He has associated with him a 
staff of mechanical engineers and gas-en- 
gine experts. The company has two 
plants in operation producing the new 
Lazier gas engine. 

The Lazier engine is like other gas en- 
gines in principle, but in the simplicity 
of its construction it has widely differing 
features, and its mechanism, instead of 
being on the inside of the machine, is on 
the outside, where inspection and repairs 
can be made with facility. The valves are 
operated mechanically, and a double sys- 


Front View OF LAZIER Gas ENGINE. 


tem of ignition, which may be run either 
separately or in combination, has been pro- 
vided. This ignition system is so ar- 
ranged that the time of firing the charge 
ean be changed while the machine is in 
operation. 

A feature of the new engine is that the 
cams and cam shaft run in oil, but are 
still in plain sight of the operator. The 
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system of operating the cam shaft is new, 
there being but four gears to the entire 
machine. These, being spiral gears, and 
running in oil, make the operating almost 
noiseless. The objectionable feature of 
inability to take up lost motion in the con- 
necting rod of a vertical engine is elim- 
inated by an extended take-up. Provision 
has also been made throughout the entire 
machine for taking up the lost motion of 
all working parts. 


SIDE SECTIONAL VIEW OF LAZIER Gas ENGINE. 


The engine operates on alcohol, kero- 
sene, distillate, illuminating gas or pro- 
ducer gas, and is made in all sizes from 
two horse-power to 300 horse-power. 

— e0 
The Kern River Plant of the 

Edison Electric Company 

of Los Angeles, Cal. 


The new power-house of the Edison 
Electric Company of Los Angeles, Cali- 
fornia, on the Kern river, is nearing com- 
pletion. The initial electric generating 
equipment provides for an output of some 
20,000 kilowatts. The power will be 
transmitted by pole lines to Los Angeles 
and to Santa Barbara. Four General 
Electrice Company 5,000-kilowatt, three- 
phase, fifty-cvele, generators have been in- 
stalled. These large machines are water- 
wheel driven at 250 revolutions per min- 
ute, delivering current at a potential of 
2,300 volts to the secondaries of the trans- 
formers. Each of the thirteen transform- 
ers has a capacity of 1,667 kilowatts, the 
primaries being arranged with taps to 
provide for Y connections at several dif- 
ferent potentials, the highest being 75,000 
volts and the lowest 35,000 volts. The 
secondary windings are arranged for delta 
connection at 2,300 volts. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


ROCK ISLAND SOUTHERN RAILROAD COMPANY-—Stockhold- 


ers of the Rock Island Southern Railroad Company, which already 
has an interurban line between Galesburg and Monmouth, Ill., and 
is planning to build to Rock Island, have received announcement of 
a meeting to be held in Rock Island, Il., May 29, for the purpose of 
increasing the capital stock of the company from $50,000 to $3,000,000. 


McKINLEY SYNDICATE TO OPERATE IN ST. LOUIS—The 
McKinley syndicate has been granted a franchise to enter St. Louis, 
Mo., and will enter that city as the St. Louis Electric Terminal 
Railway Company. The company will invest $5,000,000 in land and 
improvements in St. Louis. Plans have been prepared for a new 
bridge across the Mississippi river from a point near Salisbury 
street to Venice. The bridge will be 2,365 feet from shore to shore, 
and will cost $2,500,000. The structure will have a clearance of 
seventy-five feet above low water. Three passenger stations and 
express depots will be erected in St. Louis. 


HURON RIVER WATER POWER TO BE DEVELOPED—The 
Edison Company of Detroit, Mich., has started the development of 
the Huron river power for electric lighting and commercial uses. 
A 415,000-horse-power plant with three water-wheels will be installed 
at Lowell, near Ypsilanti. This dam is already in, the power hav- 
ing been used to run mills until they burned down and the Edison 
people acquired the property. It will be December before this work 
is finished. It is said the next move, to be made inside of a year, 
is the building of a dam with a twenty-two-foot head, about a 
quarter of a mile above the present Michigan Milling Company dam 
in Ann Arbor, Mich. 


J. G. BRILL COMPANY ABSORBS WASON MANUFACTURING 
COMPANY—To round out its consolidation of companies engaged 
in electric and steam car manufacture the J. G. Brill Company, of 
Philadelphia, has bought the outstanding $300,000 stock issue of the 
Wason Manufacturing Company, of Springfield, Mass., for $1,200,000, 
the Wason company becoming a part of the $10.000.000 combination 
which the Brill company recently financed, the other companies 
being the American Car Company, of St. Louis; the G. C. Kuhlman 
Company, of Cleveland, and the John Stephenson Company, of Eliza- 
beth, N. J. The money required to acquire the Wason company was 
furnished by the Brill company through the sale of $1,270,000 of 
its new preferred stock. The odd $70,000 will be used by the Brill 
company to add to its working capital. 


GEORGIA RATLWAY AND ELECTRIC COMPANY INCREASES 
CAPITAL STOCK—At a meeting of stockholders of the Georgia 
Railway and Electric Company an issue of $2,500,000 of stock was 
made. Of this, $2,000.000 was divided among the stockholders of 
the company, and increased their holdings about one-third. The 
issue was looked upon in the nature of a dividend. The remainder, 
$500.000, was held in the treasury to be distributed according to the 
requirements of the company. President Arkwright stated that the 
new stock was given the stockholders instead of a dividend upon 
the earnings, which had been withheld and devoted to improve- 
ments in the company’s properties. It amounted practically to 
a dividend of thirty-three and one-third per cent. No actual sales 
were caused by the new issue, the stock being held by the former 
stockholders in proportion to their holdings. The increase was 
from $6.000,000 to $8,500,000. 


EDUCATIONAL NOTE. 

CLARKSON SCHOOL OF TECHNOLOGY—The celebration of the 
eleventh anniversary of founder's day, Thomas S. Clarkson Memorial 
School of Technology, Potsdam, N. Y., was held on March 18. The 
programme was carried out, a number of addresses being made, the 
principal one being by Professor Frederick Remsen Hutton, of 
Columbia University, the title being “Capacity for Service—An 
Ideal in Technical Education.” In this Dr. Hutton showed how a 
technical education fitted young men for the work of life. 


PERSONAL MENTION. 
MR. F. D. LAWRENCE, of the F. D. Lawrence Electric Company, 
Cincinnati, Ohio, was a New York visitor last week. 


MR. W. C. CANDEE, assistant secretary of the Okonite Company, 


Limited, New York, was awarded $6,500 by a jury in a Brooklyn 


court last week for injuries received in a trolley car accident about 
two years ago. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, Ill., has been a New York visitor for several days, 
meeting his son, Alexander, with whom he intends to sail for Europe 
later this month. 


MR. J. W. STEPHENSON, who has been for several years con- 
nected with the Dayton Lighting Company, of Dayton, Ohio, has 
been selected by the General Electric Company to go to India and 
take charge of construction work soon to be started there. 


MR. WILLIAM H. BROWN, secretary and treasurer of the 
Springfield Consolidated Railway Company, Springfield, Ill., has 
been appointed secretary of the Peoria (Ill.) Gas and Electric 
Company, succeeding J. M. Robb, who recently resigned to take a 
position in Nashville, Tenn. 


MR. J. A. PEIRCE has resigned as general superintendent of 
the Mexican Electric Tramways, Limited, of Mexico City, Mexico. 
to become interested in the formation of a large electrical supply 
company for Mexico. Mr. Peirce had been general superintendent 
of the Mexican company since April 1, 1905. 


MR. CHARLES E. TRUMP, president of the Novelty Electric 
Company, of Philadelphia, Pa., was a New York visitor last week. 
Mr. Trump, besides being prominent in the electrical field, is one 
of the most distinguished connoisseurs of planked shad in the 
country, and reports that the season is now open down the Dela- 
ware Bay. 


“ MR. FRANCIS H. DEWEY, president of the Worcester Con- 
solidated Street Railway Company, Worcester, Mass., has been elect- 
ed president of the Worcester & Southbridge and the Worcester & 
Blackstone Valley Street Railroads, succeeding Charles R. Mellen. 
president of the New Haven. Under this arrangement President 
Dewey becomes general head of the lines in that part of the state 
which are controlled by the New Haven. 


MR. DE WITT C. McMONAGLE has been made general manager 
of the Wallkill Transit Company, Middletown, N. Y., to succeed E. C. 
Folsom, of Atlantic City. William N. Gould has been made superin- 
tendent of the company. E. C. Folsom goes to Bay City, Mich., as 
general superintendent of the Saginaw-Bay City Electric Railway and 
Light Company. J. P. Beale, whom Mr. Gould succeeds as superin- 
tendent, accompanies Mr. Folsom to Bay City, and becomes superin- 
tendent of the Bay City road under him. 


MR. A. J. KENNEDY, who has been with the Stromberg-Carlson 
Telephone Manufacturing Company, of Rochester, N. Y., for a 
number of years, in the engineering and later in the sales depart- 
ment, has associated himself with the Wire and Telephone Com- 
pany of America, as traveling representative of this company’s 
sales department. Mr. Kennedy has a broad acquaintance in the 
telephone field, and will no doubt be no small factor in developing 
the sale of this company’s already rapidly increasing business. 


MR. CYRUS O. BAKER, known to his friends in the electrical 
field as the “Platinum King of America,” returned the first of the 
week from a month’s trip with his wife through the West Indies. 
They had a very enjoyable trip. visiting all points of importance. 
including the Panama Canal section. At Havana, Mr. C. W. Baker, 
whose wife had accompanied the party, met his brother, and the 
tourists spent several days visiting Cuba. Mr. Baker states that the 
ruins from the earthquake at Jamaica are very impressive, and he 
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thinks it will be a long time before the community recovers from the 
disaster. 


MR. WILLIAM L. HAYES, of Cleveland, Ohio, has been ap- 
pointed assistant manager of the Cleveland district of the Ameri- 
can Steel and Wire Company, including the plants at Sharon, 
Niles and Cleveland. He will have jurisdiction, under Robert W. 
Ney, of Cleveland, Ohio, manager of the district. Mr. Hayes has 
been connected with the bond house of W. J. Hayes & Sons, but prior 
to that was employed by the American Steel and Wire Company. 
The decision to erect a $2,000,000 plant at Cleveland led to the 
appointment. 


MR. RICHARD E. DANFORTH, of Rochester, N. Y., will assume 
the position of general manager of the transportation department 
of the Public Service Corporation of New Jersey, May 1, as the 
successor of Albert H. Stanley. Mr. Danforth has been identified 
with traction matters since 1891, when he graduated from Cornell 
University. He started his career as a railroader in the mechani- 
cal department of the Buffalo Railway Company, and reached the 
position of superintendent and purchasing agent. In 1901 he be- 
came affiliated with the Lake Shore Electric Railway Company. of 
Cleveland, and a year later went to Rochester. 


PROFESSOR BRAINERD KELLOGG, dean of the faculty of the 


Polytechnic Institute, of Brooklyn, N. Y., whose career as a teacher 
extends over almost half a century, has tendered his resignation to 
take effect at the end of the term in June. Directly after his 
graduation from the Middlebury College in 1858 Professor Kellogg 
became a teacher, and in 1868 accepted the chair of English and 
literature in the Polytechnic Institute and he has since been con- 
nected with the institute. He has been professor of English and 
philosophy for ten vears and in 1899 became dean of the faculty. 
He has been president of the philology department of the Brooklyn 
Institute of Arts and Sciences since it was organized. Professor 
Kellogg is the author of several well-known school books. 


ELECTRICAL SECURITIES. 

Following the indication in the stock market recently, the 
rally of last week is abundant testimony as to the inherent strength 
and stability of even those industrials which suffered the most 
in the decline which culminated on March 14. The response of 
speculators and investors to the easing of money conditions shows 
that above all other things the monetary phase of the question was 
the dominating infiuence. The quick appreciation of the public at 
large of the renewed activity, and the show of strength by the 
conservative interests, led to general advances last week, some of 
these being of goodly proportions. While it is hoped that public 
confidence will not carry market values beyond a reasonable point, 
it is certain that prices will go higher than they are at present. 
Public confidence is resting upon the assurance which has been 
given in many Instances quite lately of the solid foundation upon 
which the whole economic fabric of the country is built. Notwith- 
standing the rumors of retrenchment announced by some of the 
corporations, pending possible Federal meddling in business affairs 
and promiscuous railings at the corporation idea in general, the work 
of creating new industries, rehabilitating others, and expanding 
those which are responding to increased demands goes merrily on. 
No better indication of the ultimate trust which the big interests 
of the country have in a continuance of the present prosperity exists 
than the crowded condition of the order books of the iron and steel 
producers. Another point worthy of notice in this direction is the 
prevailing low price for iron and steel, particularly for rails and 
structural materials, considering the immense business in hand 
and inquiries concerning at least 25,000 tons for delivery in 1908. 
These conditions will assure continued prosperity, even though some 
apprehension may exist as to radical changes in administrative 
domination in the country’s affairs at large. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 6. 


New York: Closing. 
Allis-Chalmers Common............0eeeeeees 127% 
Allis-Chalmers preferred.............00.e008 3414 
Brooklyn Rapid Transit.................68. 61™% 
Consolidated Gasic osoc hoses dieser hea ees 12914 
General HWletricin 2.66 22244546545 vee e raawias 149 
Interborough-Metropolitan common........... 27 
Interborough-Metropolitan preferred......... 62 
Kings County Electric. ........... 0.2 ce ee eee 126 


Mackay Companies (Postat Telegraph and 
Cables) common (ex-dividend)......... 70 
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Mackay Companies (Postal Telegraph and 


Cables) preferred (ex-dividend)........ 69 
Manhattan Elevated.............. 0.000 cues - 138 
Metropolitan Street Railway................ 94 
New York & New Jersey Telephone.......... 111 
Western (UN1ONdd cs oe ao ee ak cons wee eee ee 82 
Westinghouse Manufacturing Company (ex- 

dividendy cient din Seaweed pew tea es 1461 


The annual stockholders’ meeting of the General Electric Com- 
pany will be held at Schenectady on May 14. Books close April 18 
and reopen May 15. 


Boston: Closing. 
American Telephone and Telegraph......... 122 
Edison Electric Hluminating................ 205 
Massachusetts Electric... .. 0.0... ce ee ee ees 6014, 
New England Telephone...............00000. 118 


Western Telephone and Telegraph preferred.. 70 


The American Telephone and Telegraph Company’s instrument 
output statement for February is as follows: gross output 148,762; 
returned, 54,411; net output, 93,351. The total now outstanding 
is 7,298,086. 


Directors of the Edison Electric Illuminating Company have 
declared the regular quarterly dividend of 2! per cent., payable 
May 1 to stockholders of record April 15. 


The New England Telephone and Telegraph Company, incor- 
porated under the laws of New York, has filed with the Massa- 
chusetts secretary of state a statement of its financial condition, 
dated December 31, 1906, as follows: assets—real estate and machin- 
ery $1,398,917; merchandise, $2,521,421; cash and debts receivable, 
$4,466,453; plant and franchise, $29,716,894; miscellaneous, $1,968,- 
290; total, $40,071,977. Liabilities—capital stock, $29,761,100; debts, 
$6,980,908; reserves, $1,416,298; balance profit and loss, $1,913,670; 
total, $40,071,977. The profit and loss balance compares with $1.- 
782.877 for the preceding year. Directors of the New England 
Telephone and Telegraph Company have declared the regular 
quarterly dividend of 114 per cent on the capital stock, payable 
May 15 to stockholders of record April 20. 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 551, 
Electric Storage Battery preferred.......... 55M, 
Philadelphia Electric............0ceceec ees 87% 
Philadelphia Rapid Transit................. 17% 
United Gas Improvement (ex-dividend)...... 927% 


Directors of Philadelphia Rapid Transit Railway Company have 
made an assessment of $5 per share, payable May 6. This will 
make the stock $35 paid in. 

The stockholders of the Electric Company of America will hold a 
special meeting in Camden, N. J., on April 23 to act upon a resolu- 
tion to reduce the capital stock of the company. The annual meet- 
ing will be held the same date. 


Chicago: Closing. 
Chicago Telephone sc vss4.0k5seaeee eee weawew 130 
Chicago Edison Light...............0.0 eee 145 
Metropolitan Elevated preferred............ 69 
National Carbon common.............ee0008 80 
National Carbon preferred................+. 110 


Union Traction common.............020e08: = 
Union Traction preferred..............00e6. — 

The Chicago Telephone Company gained 2,538 telephones during 
March. The total now in use is 179,407. 

The Oak Park Elevated daily average number of passengers 
carried during March, including transfers, was 49,373, a decrease 
of 169. The annual meeting of the Oak Park Elevated has been ad- 
journed to June 3. 

Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock, 
payable April 15. Books closed April 5 and reopen April 16. 

The Metropolitan West Side Elevated Company has issued its 
annual report for the year ended February 28. Gross earnings 
amounted to $2,697.238, and expenses to $1,312,155, leaving net of 
$1,385,083. After paying charges the surplus remaining is $404,454, 
comparing with $322.631 for the preceding year. This. added to the 
previous surplus, gives a total surplus of $1,195,467. The Metro- 
politan Elevated during March carried 154,790 passengers daily, 
an increase of 16.621. Joseph E. Otis, Charles H. Requa and Byron 
L. Smith have been elected directors of the company. 
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NEW INCORPORATIONS. 

NORFOLK, VA.—Cedar Grove Efiand Telephone Company, of 
Orange county. $10,000. 

CONCORD, N. H.—The William F. Allen Power Company, of 
West Stewartstown. $410,000. 

HELENA, MONT.—Helena & Butte Electric Railway Company. 
$500,000, of which $301,000 has been subscribed. 

MILWAUKEE, WIS.—Footville Telephone Company, Footville. 
Amendment increasing capital stock from $10,000 to $15,000. 


GILLESPIE, ILL.—Gillespie Telephone Company, Gillespie. 
000. Incorporators: J. A. Stice, R. H. Isaacs and T. H. Hall. 


ALBANY, N. 
Croghan. $40,000. 
Holt, Beaver Falls. 


DENVER, COL.—Yampa Telephone Company. $10,000. Incor- 
porators: L. L. Wilson, Arnold Powell, H. J. Kernage, A. C. Bower, 
J. B. Male, Yampa. 

MADISON, WIS.—Farmers’ New Era Telephone Company, an 
Illinois corporation. Amendment increasing the capital stock from 
$50,000 to $100,000. 

MADISON, WIS.—Farmers’ Mutual Telephone Company, Prairie 
du Sac. $5,000. Incorporators: Edwin Steidtmann, Henry Thoelke 
and Fred Waffenschmidt. 

MADISON, WIS.—New Lisbon Mutual Telephone Company, New 
Lisbon. $5,000. Incorporators: Albert Klibker, George L. Heath 
and James D. Strickland. 

HELENA, MONT.—Nissoula & Bitter Root Traction Company, 
$40,000. Incorporators: P. J. Shannon, O. Blood, J. L. Humble, E. 
O. Lewis and W. W. McCracken. 

INDIANAPOLIS, IND.—Southern Electrical Construction Com- 
pany, South Pend. $100,000. Directors: T. Denoon, Orman H. 
Gabel, J. F. Noel and W. H. Clinton. 

DAVENPORT, IOWA—The Davenport & Burlington Interurban 
Company. $250,000. C. G. Hipwell, president. To build an inter- 
urban line from Davenport to Burlington. 

MASCOUTA, ILL.—Southern Illinois Long Distance Telephone 
and Telegraph Company, Mascouta. $2,500. Incorporators: G. F. 
Wembacher, H. V. Liebig and C. R. Harris. 

TRENTON, N. J.—The South American Construction Company. 
$1,000,000. To construct and operate steam and electric railroads, 
telephone and telegraph lines in South America. 

SPRINGFIELD, ILL.—Sullivan Telephone and Telegraph Com- 
pany. To operate telegraph and telephone lines. $17,500. Incor- 
porators: C. E. Harsh, J. C. White, W. I. Sickafus. 

FRANKFORT, KY.—Three Forks Telephone Company, of War- 
ren county. $800. Incorporators: G. W. and E. U. Mottley, of Allen 
county, and J. H. Souther and J. E. Mouider, of Warren county. 

SPRINGFIELD, ILL.—Mount Sterling Telephone Company, 
Mount Sterling. $12,000. To operate a telephone line. Jncor- 
porators: Alexander H. Clark, Edwin Peudieton, Edward E. Clark. 


CHARLOTTE, N. C.—Asheville and Hendersonville Railway 


$25,- 


Y.—Beaver River Light and Power Company, 
Incorporators. J. P. Lewis, H. S. Lewis, M. W. 


Company. $750,000. To build a line from Asheville to Henderson- 
ville, twenty miles. C. F. White, of Skyland, principal stockholder. 

READING, PA.—Manufacturers’ Electric Company. $5,000. 
Stockholders: M. C. Combes, Philadelphia; F. W. Farrington, 


Brooklyn, and J. M. Amos, Philadelphia. M. C. Combes is secretary. 

ALBANY, N. Y¥.—Western Sullivan Telephone and Teiegraph 
Company, Callicoon. $25.000. Directors: Valentine Schneidell, Jef- 
fersonville; Louis Bauernfiend, North Branch; F. S. Anderson, 
Callicoon. 

MANCHESTER, MASS.—James F. Shaw & Company, street rail- 
way contractors. $500,000. James F. Shaw, president, and George 
A. Butman, secretary and treasurer. Directors: the above officers 
and Edward P. Shaw and Arthur W. Clapp. 

BIRMINGHAM, ALA.—The Wetumpka Power Company, Wetump- 
ka. To build and equip a power and lighting plant in the town of 
Wetumpka. $6,000. Ineorporators: M. Hohenburg, H. Hohenburg, 
F. W. Lull, F. M. Tate. Charles W. McMorris. 

SPRINGMĦIELD, ILL.—Prairie State Traction Company, White 
Hall. To construct and operate a railway from White Hall or 
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Boodhouse, Ill., through Macoupin county to Pana, III. $6,000. In- 


corporators: H. C. Morrow, A. P. Grout, H. M. Bowen. 


MILWAUKEE, WIS.—Wisconsin Valley Electric Railway Com- 
pany. To operate an interurban line from Grand Rapids, Wis., to 
Stevens Point, Wis., and eventually to extend the system to Wausau 
and Merrill. $25,000. Incorporators: George A. Whiting, of Neenah; 
H. F. Whitcomb and George Lines, of Milwaukee. 

DENVER, COL.—The Walsenburg & Western Railway Company. 
$100,000. Incorporators: E. W. Griffith, L. E. Rowland, F. E. Guy, 
George C. Barnard and F. J. Jackson, of Denver. The proposed line 
will begin at Walsenburg and proceed thence to Talpa, Gardner and 


Malachite, all in Huerfano county, and to Westcliffe in Custer county. 


SACRAMENTO, CAL.—The Western Sierras Power Company. 
To locate and deal in water rights for power purposes; to create, 
sell and distribute electricity for light and power; to buy, own and 
sell real estate and other property, etc. $10,000. Directors: C. C. 
Bonte, H. Stillman, E. S. Brown, A. L. Shinn and M. J. Dillman. 


TELEPHONE AND TELEGRAPH. 
MARLBOROUGH, N. Y.—The Colonial Telephone Company will 
open an exchange at Mariborough. 


MONTREAL, CANADA—RBarrie has given the Bell Telephone 
Company a renewed five-year exclusive franchise. 


LOUISVILLE, KY.—The Home Telephone Company will make a 
number of improvements and repairs to its system, thereby bettering 
the service. 


NASHUA, N. H.—The New England Telephone Company has re- 
sumed the work of laying underground conduits in certain sections 
of the city. 


MELROSE, MASS.—The New England Telephone and Telegraph 
Company has placed in operation its new system in Melrose. This is 
installed in a new building just completed. 


DENVER, COL.—At a cost of $100,000 the Colorado Telephone 
Company has finished remodeling its branch station on York street. 
The new station has nearly double the capacity of the old and many 
improvements have been made. 


NEW LONDON, CT.—The Southern New England Telephone 
Company has installed an armored submarine cable across the 
Niantic river at Niantic. It is a fifty-line cable and will double the 
service capacity in that locality. 


BURLINGTQN, IOWA—The Mississippi Valley Telephone Com- 
pany has under way plans for extensive improvements to its sys- 
tem. A new building is to be erected at Keokuk and new switch- 
boards installed both in Keokuk and Burlington. 


ALBANY, N. Y.—A certificate has been granted authorizing the 
Highland Telephone Company, of Highland Mills, to increase its 
capital stock to $75.000. It is now capitalized for $40,000. The new 
stock will be sold to secure money for the erection of new build- 
ings, new switchboards and other improvements. 


BELLINGHAM, WASH.—The Sunset Telephone Company will 
soon begin the installation of a telephone system between Acme and 
Wickersham, where connection will be made with Skagit county. A 
short time ago the Farmers’ Mutual Telephone Company, of What- 
com county, announced its intention of serving the same territory. 
The new system will afford several thousand people telephonic com- 
munication with Bellingham. 


DES MOINES, IOWA— Excavation for the erection of an east 
side exchange for the Mutual Telephone Company has been begun. 
The contract for the conduits and other underground work has been 
let to the King-Lambert Company. The exchange will be of brick. 
two stories and 46 feet by 110 feet in size, and building will cost 
about $9,000 and have ac-ommodations for 3,000 telephones. One 
thousand will be installed immediately. 


FORT SCOTT, KAN.—The ’Frisco railroad officials announce that 
250,000 is to be spent in rebuilding eight hundred miles of telegraph 
lines. Some weeks ago work on the construction of a new line 
from Fort Scott south was commenced and on the west side of the 
track from Fort Scott to Edwards new poles and wires have been put 
up. From Springfield to St. Louis the telegraph block system will 
be put in. This provides for the blocking of trains every five miles. 
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ELECTRIC LIGHTING. 
FORT SMITH, ARK.—Pryor Creek is to have an electric light 
plant installed by Parsons, Kan., capitalists. 


POUGHKEEPSIE, N. Y.—The Poughkeepsie Light, Heat and 
Power Company has a force of men at work extending its lines to 
New Paltz. 


CRESTON, IOWA—The Creston Gas and Electric Company has 
again changed hands, Jones & Hovey, of Independence, Iowa, the 
former owners, again securing control. 


SPOKANE, WASH.—The Washington Water Power Company will 
lay between 300,000 and 400,000 feet of underground ducts for its 
light and power wires the coming summer, 


AURORA, ILL.—Charles E. Wallace, city engineer of St. Charles, 
has received the contract for the entire equipment of the proposed 
new municipal lighting plant for Maple Park. 


ROME, GA.—An election has been ordered by the Rome council 
for May 7 to decide whether or not the city of Rome shall issue 
$150,000 bonds for the purpose of erecting an electric lighting plant 
and paving the principal streets. 


LAUREL, MD.—At a meeting of the Laurel Improvement Asso- 
ciation a resolution was passed asking the mayor and city council 
to bond the town for a sum not exceeding $50,000 to build a new 
electric plant and sewerage system. 


ELBERTON, GA.—The Broad River Power Company is the name 
of a new concern now being chartered by some business men to 
develop certain water powers on Broad river, about where North 
and South Broad rivers come together. Ten thousand horse-power 
will be developed, and mills and other industries will be established. 


SANGER, ORE.—The directors of the Sanger Gold Mines Com- 
pany announce that the work of the Eagle River Electric Power Com- 
pany, in the construction of the power plant on the Eagle river, near 
Sanger, is well under way. The electrical machinery is being manu- 
factured by the General Electric Company and is under contract for 
delivery June 1, 1907. 


NORWICH, CT.—The Norwich Electric Company, of Norwich, 
Ct., which was recently incorporated, has organized. There are 
fifty-five shares subscribed for, on which $2,710 cash and no property 
has been paid. The officers are: president and treasurer, Amos C. 
Swan; vice-president, C. L. Adams; secretary, Charles J. Twist; 
Louis Olsen, W. M. Burdick, J. M. Fillmore, all of Norwich. 


VINCENNES, IND.—At the annual meeting of the Vincennes 
Light and Power Company these directors were elected: H. W. 
Frund, John Le Croix and Edward De Wolfe, Vincennes; G. W. 
Ritchie, Kalamazoo, Mich.; C. B. Kelsey, Meyer S. May, Dwight 
Smith, Harry B. Wales, R. P. Merrick and Edward M. Deane, Grand 
Rapids. Messrs. Le Croix, De Wolfe, Ritchie, Kelsey and May are 
new to the board. 


GREELEY, COL.—The pole line of the Northern Colorado Power 
Company into Greeley has been completed, and it is expected that 
the plant will be in operation within a few weeks. The power 
plant, to cost $450,000, is located at Lafayette, Col., and power will 
not only be furnished to cities in northern Colorado, but to farmers 
along the route for household purposes, for running machinery on 
farms and especially for pumping water for irrigation. 


LANSING, MICH.—The Commonwealth Power Company, which 
has recently completed an immense dam at Lyons, is endeavoring 
to make contracts for lighting Mason and Grand Ledge, and also 
made offers to sell power to the city of Lansing for electric light. 
It is said to be the purpose of the company to secure a monopoly of 
the water powers of central and southern Michigan and to control 
the production of electric power in that part of the state. 


ATLANTA, GA.—The North Georgia Electric Company announces 
that it will be ready within sixty days to furnish light, heat and 
power to Atlanta patrons. The source of this company’s power is 
a water power near Gainesville, and the current is transmitted to At- 
lanta by wires strung on steel towers erected at short intervals be- 
tween Atlanta and Gainesville. It is announced that the price of 
power, lighting and heating will be reduced about thirty-three and 
one-third per cent. | 


NEW HAVEN, CT.—Stockholders of the United Illuminating 
Company of New Haven have reelected the board of directors and 
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voted to authorize an increase in the capital stock to the amount cf 
$500,000. This capital will be used to carry on the laying of under- 
ground conduits in the centre of the business section of New 
Haven. The stockholders reelected the following board of directors: 
James English, J. W. Alling, William J. Atwater, H. C. Warren, E. 
G. Burnham and A. B. Beers. 


JACKSON, MICH.—The Commonwealth Power Company, con- 
tro.ling water power property in southern Michigan and selling elec- 
tricity all through that section of the state to factories, electric rail- 
roads, cities and private consumers, has broken ground for an ad- 
dition to its steam power plant in Jackson which will increase its 
present capacity of 2,000 horse-power to 4,000 horse-power. This 
plant is maintained as supplementary to the water power plants 
along the Kalamazoo and Grand rivers. 


WICHITA, KAN.—As an inducement to the city to grant a 
thirty-year extension to its franchise, the Wichita Gas and Electric 
Light Company offers a material reduction in cost of light and power 
to consumers and will permit the city to purchase the plant at the 
end of eight years. The present rate for electric light for domestic 
use is twenty cents per kilowatt-hour. The new rate is twelve cents. 
Commercial light is now ten cents, and the new rate nine cents. 
The company agrees to spend $100,000 in improvements if the ex- 
tension of the franchise is granted. 


OLYMPIA, WASH.—Plans for the construction of a big electric 
power plant in Thurston county, on the upper waters of the Nes- 
qually river, are outlined in a suit for condemnation filed in the 
superior court of Thurston county by the Nesqually Power Com- 
pany, of Tacoma. The papers state a large plant will be erected 
upon the banks of the river for the purpose of generating electricity 
for the use of the Tacoma Eastern Railway and for the purpose of 
furnishing lights to the city of Tacoma. The company proposes to 
erect a dam across the river and divert the water into a fiume, 
through which it will be carried to a forepen situated upon a high 
hill or bluff about 2,000 feet down the river. From here it will 
be taken by a penstock to the turbines. 


BOWLING GREEN, KY.—The Green River-Hydro-Electric Com- 
pany, of Bowling Green, Ky., seems to be an assured success. Louis- 
ville parties are also interested. It is proposed to issue bonds to 
the extent of $75,000, and from the proceeds to build a 1,000-horse- 
power electric power plant at Glenmore, about twelve miles down 
Barren river. It is the purpose to transmit the electric current to 
Bowling Green, where it can be used to furnish light, heat and power 
for the city and county. Surveys and plats have already been made 
and it is the intention of the company to have the plant in working 
order by September 15. About $60,000 of the stock has been sub- 
scribed. It is also rumored that the company expects to build an 
electric line frcm Bowling Green to Elizabethtown. 


MICHIGAN CITY, IND.—The Michigan City gas works and the 
electric light plant have been merged, the corporation to be known as 
the Michigan Light and Gas Company, of which C. H. Geist, of 
Chicago, owner of several gas and electric plants in northern In- 
diana, is president. Geist owned the gas plant and recently bought 
the light plant owned by the Michigan City Light and Power Com- 
pany, of which A. A. Boyd was president. The Boyd syndicate was 
dissolved and the Geist company organized, with the following 
directors: C. H. Geist, H. B. Hoyt and E. G. Staschen, of Michigan 
City, and H. B. Hurd and W. F. Booth, of Chicago. The Geist syn- 
dicate bought the electric light plant for $150,000, and the new 
company, controlling both light and gas interests, will be incor- 
porated at $300,000. 


PEKIN, ILL.—Articles of incorporation of the Morton Light, 
Heat, Power and Water Company have been filed. The capital 
stock is $18,000 and the incorporators are Henry Beyer, Moses S. 
Beyer and Frank Beyer, who are the principal stockholders, William 
R. Lackland holding one share, value of $100. The directors are 
Henry Beyer, Moses S. Beyer and W. R. Lackland. The object of 
the company is to operate waterworks; to furnish electricity, gas, 
steam and hot water for any purpose they may prove adaptable; to 
construct, purchase and operate flour, feed and saw mills, or either 
of them; to manufacture and sell artificial ice; to manufacture, buy 
and sell electrical machinery and supplies, steam and hot-water 
boilers and supplies therefor. The water and light plants have been 
operated by the Beyers at Morton for some time. 


P 


ELECTRIC RAILWAYS. 
WAUSAU, WIS.—The village of Schofield has granted a fran- 
chise to the Wausau Street Railway Company. 


MARENGO, IOWA—The Marengo Midland Interurban Railway 
Company has been organized to build a line from Fairfield. 


ITHACA, N. Y.—The commissioners of the town of Ithaca have 
granted a franchise to the Ithaca & Seneca Falls Interurban trolley 
road. 


SAN BERNARDINO, CAL.—The San Bernardino Traction Com- 
pany has mortgaged to the Los Angeles Trust Company all its fran- 
chises, rights of way and real property and rolling stock for the sum 
of $1,000,000. 


HAILEY, IDA.—The plat of the proposed new electric road 
between Milner and Gooding, on the Twin Falis North Side land, 
has been filed in the United States land office. The road is to be 
fifty miles long. 


KILLINGLY, CT.—The Consolidated Railway Company will this 
spring construct an electric road from Dayville through Attawau- 
gan and Ballouville to Pineville. The line will connect a series of 
thriving mill villages. 


PATCHOGUE, N. Y.—At a recent meeting the board of village 
trustees granted a franchise to the Suffolk Traction Company for a 
trolley railroad. This is the same company which recently received 
a franchise from the highway commissioner of Brookhaven. 


GALION, OHIO—The city council has: granted a franchise to 
the Galion Southern Electric Railway Company. This action com- 
pletes the right of way for the entire line, from Galion to Mt. 
Vernon, via Fredericktown, and the preliminary work will begin 
at once. 


LAPORTE, IND.—It is announced at South Bend by A. W. 
Harris, representative of the South Bend and Kalamazoo electric 
line, that the road will actually be built and in operation this sum- 
mer. Mr Harris's orders are to hire all available men for con- 
struction work. 


NEW CASTLE, PA.—The charter of the Wumpum Eiectric Street 
Railway Company has been filed. It is for 999 years and provides 
for $36,000 capital to build a line two miles long. H. W. Hartman, 
of Ellwood, is president, and owns 480 of the 720 shares of stock. 
The balance is held in Pittsburg. 


CHEYENNE, WYO.—Negotiations are in progress for an electric 
street railway for Cheyenne and Fort Russell, to be installed this 
summer. Work is to be commenced on the power plant and tracks 
not later than May 1. The line wiil run from South Cheyenne, 
through the city to Lake Minnehaha, to Fort Russell, and later to 
Frontier park, Sloan’s lake and other resorts. 


NEW ROADS, LA.—There is a move afoot to construct an elec- 
tric trolley line from New Roads around False river, covering a 
distance of thirty-two mi.es. A large eastern syndicate has had an 
engineer looking over the territory. It is proposed to inaugurate 
a freight and passenger service, carrying freight from points be- 
tween New Roads and Glynn. The territory to be covered is very 
thickly populated. 


PETERSBURG, VA.—An electric railway line is to be built by 
capitalists of Pittsburg, Pa., which Is to connect the electric rail- 
way system of Norfolk, Portsmouth and suburban lines with the 
Richmond and Petersburg electric systems. This new line will start 
from Norfolk, passing through Chuckatuck, Smithfield, Burwells, 
Isle of Wight county; Surrey Court House, Claremont, Cabin Point, 
and thence to Petersburg. 


AUBURN, N. Y.—The Auburn & Northern Electric Railroad 
Company has been authorized to increase its capital stock from 
$250,000 to $1,500,000. The company has a line in course of 
construction between Port Byron and Auburn and has secured 
rights of way for a line between Auburn and Cayuga. The latter 
line, it is expected, will cross Cayuga Lake and connect with trolley 
roads to Seneca Falls and the west. 


NORTH YAKIMA, WASH.—The county commissioners have 
granted to the Yakima Intervalley Traction Company a fifty-year 
franchise to build a system of electric and motor lines over the 
country roads throughout the valleys of the Yakima. Anticipating 
favorable action by the board, the company, composed of local 
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business men, started engineering work some time ago and com- 
menced actual construction April 1. 


HAMILTON, OHIO—Dr. Harvey Cook, of Oxford, Ohio, has sur- 
veyors at work on a traction line route from Hamilton to the col- 
lege town. The line starts at the Macneale-Urban Safe Works and 
parallels the Cincinnati, Hamilton & Dayton Railroad. It is said the 
right of way is being secured for the Dr. Henry road, which is 
being built from Indianapolis to Hamilton, and expects to enter 
Cincinnati over the Cincinnati Northern. i 


BRUNSWICK., GA.—At a council meeting the electric street rail- 
way franchise was given to F. D. M. Strachan and his associates. 
The plant of the Mutual Light and Water Company will be turned 
over to the city by Strachan as soon as an arbitrated value can be 
arrived at, the city to pay for it in five years, with a payment of 
$10,000 as soon as the value is established. The franchise is to cover 
a period of fifty years, the contract lasting only ten years. 


NORFOLK, VA.—AlIl the former officers as well as the members 
of the board of directors of the Norfolk & Portsmouth Traction 
Company were reelected at the annual meeting of the stockholders 
of the company. The officers of the company are: R. Lancaster 
Williams, Richmond, president; Frank O. Briggs, New Jersey, first 
vice-president; G. M. Serpell, Norfolk, second vice-president; E. C. 
Hathaway, Norfolk, general manager, and W. J. Kehì, Norfolk, 
secretary and treasurer. 


BYRON, CAL.—A syndicate in which are a number of Alaska 
mining men, backed by a capital of three million dollars, will soon 
commence the construction of an air line electric road from Stock- 
ton to Byron direct, and from the latter point feeders to the Brent- 
wood district on the north and to Livermore on the southwest. 
Byron Hot Springs, Bethany and Herdlyn station will be tapped 
and branch lines run through the various agricultural districts in 
the southern end of the county. . 


LANCASTER, PA.—There will be a complete trolley system 
between Lancaster and Philadeiphia by January 1 next. The Lan- 
caster County Railway and Light Company now has in operation 
a line from Lancaster to Christiana, eighteen miles east of Lan- 
caster, and engineers of the company have begun surveying for a 
line to connect.Christiana with Coatesville, twenty miles further 
east, to which point there are now trolley lines from Philadelphia. 
The new line will give direct connection between Lancaster and 
Philadelphia. When the gap between Mt. Joy, fourteen miles west 
of Lancaster, is closed with a projected line to Middletown, there 
will be a continuous trolley line between Philadelphia and Harris- 
burg. 


TOPEKA, KAN.—The Wyandotte & Lawrence Railroad Company 
has been granted a charter by the Kansas state board. The company 
is incorporated with a capital stock of $510,000. Of this amount 
$170,000 is to be preferred stock, the balance $340,000 common. The 
first board of directors is composed of five residents of Kansas City, 
Kan.: Benjamin Schnierle, J. E. Wherrell F. K. Schuepbach, H. C. 
Downs and E. Y. Blum. Mr. Schnierele and Mr. Wherrell are officers 
of the Wyandotte state bank, at Kansas City, Kan. The company 
proposes to construct and operate a standard gauge railroad between 
Lawrence and Kansas City, passing through Douglas, @ohnson, 
Leavenworth and Wyandotte counties. It is to be thirty-eight miles 


-in length, the motive power used to be electricity, steam or gasolene. 


The life of the corporation is ninety-nine years. 


NEW HAVEN, CT.—The plans of the New York, New Haven & 
Hartford Railroad Company are definitely announced for the build- 
ing of trolley lines from Great Barrington to South Egremont, in 
Massachusetts, and to Canaan, Ct., the junction point of the Central 
New England and Housatonic steam railroad Jines. The line from 
Great Barrington to Canaan will closely parallel the Housatonic 
Railroad and is part of a more extensive system of parallels which 
will be followed ultimately by the using of the upper part of the 
Housatonic line mainly for express service, leaving local service 
to the trolleys. The immediate plans in the Berkshire region also 
include the building of a cog road to the top of Mount Greylock, 
the other terminal of which has not yet been definitely decided upon. 
None of these projects will be affected by the curtailment policy of 
the New Haven company regarding extensions. They form part of 
a large scheme of opening up the Berkshire region as a great sum- 
mer resort. 


April 13, 1907 


INDUSTRIAL ITEMS. 


LESLIE C. DORLAND & COMPANY, Poughkeepsie, N. Y. will 
be pleased to send to any one interested descriptive matter concern- 
ing the Dorland automatic time switch. 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 
N. J., announces the opening of a Baltimore, Md., office at 217 North 
Calvert street, with H. A. Thomas as manager. 


A. O. NORTON, INCORPORATED, Coaticook, Quebec, Canada, 
has published a catalogue devoted to its ball-bearing jacks. This 
catalogue will be sent to any one interested upon request. 


THE WHEELER CONDENSER AND ENGINEERING COM- 
PANY, New York city, announces the removal of its offices to the 
tenth floor of the West Street Building, corner West and Cedar 
streets. l 


THE ELECTRICAL GOODS PURCHASING COMPANY, 105 
Reade street, New York city, is making a specialty of purchasing 
goods for ore supply house or a central station in each town where 
such arrangements can be made. Thorpe Wright is the manager of 
the company, and will be pleased to secure prices and catalogues of 
electrical goods. 


THE DIAMOND ELECTRIC COMPANY, Warren, Ohio, has ready 
for distribution some interesting literature concerning its electrical 
and mechanical toys for educational purposes. The company is 
calling particular attention to a small student’s electric engine 
which is being used iù several schools to demonstrate the charac- 
. teristics of electrical action. 


PH. BONVILLAIN & E. RONCERAY, Paris, France, announces 
that M. Ronceray will leave Havre on April 13, to be present at 
the American Foundry Men’s Association exhibition, to be held in 
Philadelphia, Pa., May 20 to 24. At the same time he will visit the 
principal machine tool manufacturers, so as to establish connections 
for the sale of their machines in Europe. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pub- 
lished a corrected index showing catalogues, bulletins, instruction 
books, etc., in force April 1. This gives a list of 135 publications, 
each treating of a separate product or group of products of the 
Allis-Chalmers Company. In addition to the numerical arrange- 
ment the publications have been classified according to the subject. 


THE HILL-WRIGHT ELECTRIC COMPANY, INCORPORATED, 
105-107 Reade street, New York city, reports the business of renew- 
ing incandescent lamps in a very prosperous condition, orders being 
received from all over the United States and even from Alaska 
and Porto Rico. The company is constantly in the market for 
burned-out lamps, for which it states it can quote attractive prices. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
is making a number of improvements to its plant. When com- 
pleted the productive capacity will be about doubled. Thirty-four 
acres of land adjoining the plant have recently been purchased for 
the purpose of adding to the shops. Ten acres of this plot will be 
graded at once. Switching tracks will be put in, and the lumber 
yard will be removed to the new site. 
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THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, 
Mo., has opened a branch office in Pittsburg, Pa., room 705 Penn 
Building. This office is in charge of J. D. O'Bryan. The company 
has taken this step because of the importance of the lamp trade in 
western Pennsylvania and in eastern Ohio, and on account of its 
constantly increasing Lusiness in that territory. A complete and 
well-assorted stock of lamps will be carried in Pittsburg in con- 
nection with this office. 


THE CHARLES WARNER COMPANY, Wilmington, Del., has 
published a handsome booklet devoted to waterproof concrete and 
Portland cement-lime mortars. This booklet contains a series of 
tests made by the Henry S. Spackman Engineering Company, using 
various mixtures of hydrated lime and Portland cement. These 
tests cover the tensile strength and permeability of a great number 
of mixtures, the object being to determine the most economical 
mixture to be used to meet any particular requirement in building 
construction. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has published a condensed catalogue— 
No. 22—entit:ed, “Something Electrical for Everybody.” This cata- 
logue contains 144 pages, and is illustrated with over 750 engravings 
of the goods manufactured and handled by the company. The 
catalogue is very comprehensive, including electrical products in all 
branches, viz,, electrician’s supplies, telegraph instruments and 
supplies, automobile and motor-boat sundries, telephones and tele-. 
phone supplies, electrical novelties, burglar and fire-alarms, auto- 
matic gas-lighting specialties, lineman’s equipment, medical appa- 
ratus and laboratory supplies. This catalogue will be sent to any 
one interested upon request. 


THE ELECTRO METALLURGICAL COMPANY, 157 Michigan 
avenue, Chicago, Ill, has been incorporated and has begun the 
manufacture, at Niagara Falls, N. Y., of high-grade ferro-alloys 
(principally ferro-vanadium, ferro-tungsten and low-carbon ferro- 
chromium), at which point it is installing additional equipment 
for materially increasing its output of these and other ferro-alloys. 
The Willson Aluminum Company, of New York city, announces 
that its works and business have been sold and transferred to the 
Electro Metallurgical Company. The latter company is now adding 
to the Kanawha Falls (W. Va.) works of the Willson company, 
with the intention of materially increasing its capacity and output 
of ferro-alloys, particularly ferro-chromium and ferro-silicon. The 
company has a branch office at 79 Wall street, New York city. 

THE BANNING COMPANY, 1 Madison avenue, New York city, 
announces the organization of the firm heretofore known as Bruce 
& Banning as the Banning Company. The company is organized 
under the laws of the state of New York, with the following di- 
rectors: Kendall Banning, E. C. De Villaverde, William H. Denney 
and Walter Meuller. Mr. de Villaverde for the past twelve years has 
been business manager of the Scientific American and of American 
Homes and Gardens. Mr. Denney for the past five years has been 
general manager of the printing and cost department of Bruce & 
Banning. Mr. Meuller was formerly editor of the Klectrical Age, 
and associate editor of Cassier's Magazine. On May 1 the company 
will move from its present offices to the Brunswick Building, 225 
Fifth avenue. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, S. S. 
Sadtler, 39 South Tenth street, Philadelphia. Annual meeting, 
University of Pennsylvania, Philadelphia, Pa., May 2, 3 and 4. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope. Engineering Societies Building, 29 West. 
Thirty-ninth street, New York city. Meetings, fourth Friday of 
each month. Annual meeting, Niagara Falls, N. Y., week of 
June 24. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary. 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 
Next meeting, Indianapolis, Ind., May 28-31. 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 33 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer, Birmingham Railway Light and Power Company, 
Birmingham, Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS' ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU. 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19-20, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Allan 
H. Royce, president, Toronto Suburban Railway, Toronto, On- 
tario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Millholland. secretary and treasurer, Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 


CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. i 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. i 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
Wiliam R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Il. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 
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INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary. 
J. A. Harney, Electric Building, Cleveiand, Ohio. 


IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State Coliege, Ames, lowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. Next meeting, Clinton, 
Iowa, April 19-20. 


IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting. 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. W. Chambers, Winchester, Ky. 


Secretary, C. C. Deering. 


Sec- 


. MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 


man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets - 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall. 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary 
J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 19u%. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary. 
Fred P. Vose, 1343 Marquette Building, Chicago. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary. W. C. 
L. Eglin, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Washington, D. C., 
June 4, 5, 6 and 7. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee. 
Wis., January, 1908. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill. 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TÍME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 
PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 

month. 


Secretary. 


ASSOCIATION. 
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RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 8-10, 
1907. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, Frank C. Duffey, Beaumont, Tex. 
Next meeting, San Antonio, Tex., April 18-21. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, general manager, Rochester 
and Eastern Rapid Railway, Canandaigua, N. Y. 


TEXAS STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
A. S. Sticher, Dallas, Tex. Next meeting, San Antonio, Tex., 
May 14-16. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. Annual meeting, 
Norfolk, Va., May 21. 
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WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president, Columbia 
Construction Company, Milwaukee, Wis. 


DATES AHEAD. 

West Virginia Independent Telephone Association. 
W. Va., April. 

lowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Annual meeting, Clinton, Iowa, April 18, 19 
and 20. 

Southwestern Gas, Electric and Street Railway Association. San 
Antonio, Texas, April 18-21. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting, Oklahoma City, Okla., April 22-23. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. Annual meeting, 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., week of June 24. 


Sec- 


Wheeling, 


San Antonio, Texas, 


Annual meeting, Washing- 
Annual 


Annual meeting, 


Record of Electrical Patents. 


Week of April 2. 


848,636. FIRE AND POLICE SIGNALING SYSTEM. William 
Condon, Kansas City, Mo., assignor of one-half to Albert Barrett, 
Kansas City, Mo. The different signals are sent over the circuit 
by means of electrical impulses at two rates of speed. 

848,653. TYPEWRITER OPERATOR. Benjamin F. Hutches, Jr., 
New York, N. Y. An electrically controlled typewriter. 


848,675. WAVE-METER. Joseph Murgas, Wilkes-Barre, Pa. 
ploys a variable resonant circuit. 


848,676. ELECTRIC TRANSFORMER. Joseph Murgas, Wilkes- 
Barre, Pa. A variable “potential air-coil transformer. 

848,719. ALTERNATING-CURRENT MOTOR. Edward Bretch, St. 
Louis, Mo. A commutator motor with squirrel-cage winding 
added. 

848,720. AUTOMATIC CURRENT-INTERRUPTER. Victor H. Broc, 
New York, N. Y., assignor to Broc-Barbier Auto Ignition Com- 
pany, New York, N. Y. An interrupter for igniters. 


Em- 


848,719.—ALTERNATING-CURRENT MOTOR. 


848,730. SYSTEM FOR TRANSMITTING ELECTRIC CURRENTS 
TO CARS. John J. Eagan, San Francisco, Cal. Current is 
collected from transverse wires by a long rod on the car. 

848,749. TRUNK-CIRCUIT FOR TELEPHONE SYSTEMS. Joseph 
B. Kelley and Edwin B. Heaford, Omaha, Neb. Employs a two- 
conductor trunk line and a signal circuit. 


848,750. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. Two branch circuits at each station 
connect to the line wire. 

848,751. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. A means of neutralizing the effect 
of one line upon another. 

848,752. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. A shunt 
is placed around the receiving apparatus to restore it. 


848,753. ELECTRIC RECEIVING DEVICE. Isidor Kitsee, Phila- 
delphia, Pa. A permanent magnet with auxiliary exciting-coil. 


848,793. RELAY STRUCTURE. Harry G. Webster, Chicago, Ill., 
assignor to Milo G. Kellogg, Chicago, Ill. Two energizing paths 
are provided. 


848,814. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, 111., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A relay and signaling apparatus are con- 
nected to the incoming trunk. 


. 848,819. BUSHING-COUPLING. Charles A. Freeman, East Orange, 


N. J. A bushing for electrical conduits. 


848,849. TELEGRAPHY. Walter P. Phillips, New York, N. Y. A 
` telegraphic recording instrument. 


848,893. SWITCHING DEVICE. Edward F. Gehrkens, Schenectady, 
N. Y., assignor to General Electric Company. A controller for 
a variable voltage transformer. 


848,902. ATTACHING-PLUG AND WALL-RECEPTACLE. James J. 
Hartley and Frank C. De Reamer, Schenectady, N. Y., assignors 
to General Electric Company. A flush wall-receptacle. 


848,915. TRIP-COIL FOR CIRCUIT-BREAKERS. Ezra B. Merriam, 
Schenectady, N. Y., assignor to General Electric Company. A 
coil with differential windings. 


848,923. ALTERNATING-CURRENT METER. William H. Pratt, 
Lynn, Mass., assignor to General Electric Company. Phase- 
controlling means are placed in the series circuit. 


848,925. ELECTRIC GOVERNOR. Ernest Schattner, Schenectady, 
N. Y., assignor to General Electric Company. The governor is 
actuated by a motor, the speed of which varies with the fre 
quency. 


848,926. SYSTEM OF MOTOR CONTROL. Carl Schiebeler, Berlin, 
Germany, assignor to General Electric Company. A controller 
for running and braking. 


848,935. SYSTEM OF ELECTRICAL DISTRIBUTION. Matthew O. 
Troy, Lynn, Mass., assignor to General Electric Company. A 
constant - potential - transmitting, constant - current - distributing 
system. 


848.936. MEANS FOR IMPROVING THE POWER-FACTOR OF 
ALTERNATING-CURRENT CIRCUITS. Matthew O. Troy, 
Schenectady, N. Y., assignor to General Electric Company. A 
circuit, including a condenser and an inductance, is placed in 
parallel with the consuming apparatus. 


848,939. ELECTRIC HEATING UNIT. Tycho Van Aller, Schenec- 


tady, N. Y., assignor to General Electric Company. The heating 
coil is supported in a plug. 


848,940. ELECTRIC-SWITCH-OPERATING APPARATUS. Ira L. 
Van Buskirk, Louisville, Ky. The dog is released by a vibrating 
armature. 


848,941. ELECTRICAL CONNECTING-PLUG. Frederick M. Vogel, 
Lynn, and Charles E. White, Malden, Mass., assignors to General 
Electric Company. A connector which prevents sharp bending 
of the conductors. 
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848,944. REVERSE-CURRENT DEVICE. Edmund B. Wedmore, 
Rugby, England, assignor to General Electric Company. Em- 
ploys current and potential coils and an open magnetic circuit. 


848,958. SELECTIVE SIGNAL SYSTEM. Elmer F. Bliss, Schenec- 
tady, N. Y., assignor to General Electric Company. A plurality 
of selective devices actuated by a step-by-step movement. 


848,959. BLOCK-SIGNAL SYSTEM. Elmer F. Bliss, Schenectady, 
N. Y., assignor to General Electric Company. An alternating- 
current system. 


848,970. SYNCHRONISM-INDICATOR. Paul L. Clark, Chicago, Ill., 
assignor to General Electric Company. The signal is operated 
by a constant-current transformer. 


848,982. PROTECTION OF PARALLEL TRANSMISSION-LINES. 
Anders Fjare, Schenectady, N. Y., assignor to General Blectric 
Company. Two series transformers and a differential tripping 
device are placed in each line. 


848,730. —SYSTEM FOR TRANSMITTING ELECTRIC CURRENTS TO CARB. 


848,988. SYSTEM OF GUN CONTROL. John L. Hall, Schenectady, 
N. Y., assignor to General Electric Company. A distant control 
system. 


848,994. ELECTRIC JUNCTION AND OUTLET BOX. Otto C. Hoff- 
mann, New York, N. Y., and Albert I. Appleton, Chicago, Ill., 
assignors to Chicago Fuse Wire and Manufacturing Company, 
Chicago, Ill. A perforated casing. 


848,996. RECEPTACLE FOR STORAGE-BATTERY PLATES. 
Charles S. Kaufmann, Chicago, Ill., assignor to American Bat- 
tery Company, Chicago, Il. An outwardly flaring protective 
strip is secured to the top of the tank. 


849,009. METHOD OF ELECTRIC LIGHTING. Daniel M. Moore, 
Newark, N. J., assignor to Moore Electrical Company, New 
York, N. Y. A conducting column of gas, adapted to be rendered 
luminous, is extended over the space to be lighted. 


849,027. INTEGRATING PHOTOMETER. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to General Electric Company. A 
series of mirrors reflect the light upon a translucent screen 
which acts as a secondary source. 


848,935. —SYSTEM OF ELECTRICAL DISTRIBUTION. 


849,028. CONNECTOR FOR ELECTRIC CONDUCTORS. George E. 
Stevens, Lynn, Mass., assignor to General Electric Company. 
A perforated plate with a stem for the conductor. 


849,032. TELEPHONE SYSTEM. Charles A. Wardner, Brushton, 
N. Y. A party-line system. 


849,051. POWER-TRANSMISSION DEVICE. Alexander Church- 
ward, Pelham, N. Y., assignor to General Electric Company. A 
frictional driving gear, automatically varied by electromagnetic 
means. 


849,085. DYNAMO-BLECTRIC MACHINE, Emanuel Rosenberg, 
Berlin, Germany, assignor to General Electric Company. An 
auxiliary winding is connected in the neutral conductor. 


849,142. APPARATUS FOR EXACTLY PRINTING OR IMPRESS- 
ING TYPE. Friedrich A. Langen, Cologne-Riehl, Germany. An 
electrically controlled type-printing device. 


849,148. PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
Frederic W. Lord and Frederic W. Erickson, New York, N. Y. 
Two air-gaps are provided, and a plurality of electrodes for 
bridging between the line wired and the ground. 


ELECTRICAL 


849,170. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, Swiss- 
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vale. Pa. An alternating-current signaling system for railways. 


849,171. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. Two signaling mechanisms operated by alter- 
nating currents. 


849,172. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. The signals are controlled by alternating cur- 
rents of different frequencies. 


849,173. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Jacob B. Struble, Wilkinsburg, Pa., assignor to the Union 
Switch and Signal Company, Swissvale, Pa. A _ block-signal 
system using alternating currents. 
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849 027.—INTEGRATING PHOTOMETER. 


849,198. FIREARM. William H. Boust, Audubon, Iowa. A small 
lamp is attached to the barrel. 


849,216. POLICEMAN’S CLUB. Charles J. Diehl and Henry W. C. 
Eickhoff, Tippecanoe City, Ohio. A lamp and dry battery are 
placed within the club. 


849,226. ELECTRIC SIGN. William B. Garrett, Ashton, Ill., as- 
signor of one-half to Francis E. Dresser and Andrew B. Elmer, 
Rochelle, Ill. A flashing sign. 


849,241. ORGAN. Robert Hope-Jones, New York, N. Y. The organ 
stops are controlled by motors. 


849,250. COMBINED TELEPHONE DESK-STAND AND CALL- 
BELL. Charles A. L’Hommedieu, Buffalo, N. Y., assignor of 
one-third to William A. L’Hommedieu, New York, N. Y., and 
one-third to Harry L’Hommedieu, Buffalo, N. Y. The call-bell 
is combined with the transmitter-stand. 


849,051—PowER-TRANSMI8SION DEVICE. 


849,262. TROLLEY-WHEEL. George B. Nussbaum, New Philadel- 
phia, Ohio, assignor of one-half to John Thurman Milar, New 
Philadelphia, Ohio. A swivelling trolley. 


849,287. ELECTRIC SIGNAL SYSTEM. William M. Thomas, Chi- 
cago, Ill., assignor of one-half to Otto Eisenschiml, Chicago, Il. 
A signal actuated by an alternating-current machine.- 


849,296. DETECTOR DEVICE. Simon W. Wardwell, Providence, 
R. I. A device for continuous inspection of cables. 


849,335. ELECTRIC DENTAL FURNACE. Louis Markwits, San 
Francisco, Cal. A small resistance furnace. 


849.336. SIGNALING SYSTEM FOR TELEPHONE EXCHANGES. 
Frank R. McBerty, Evanston, Ill., assignor to Western Electric 
Company, Chicago, Ill. The controlling magnet for the signal 
indicator is connected in a permanent ground branch from one 
line conductor. 


849,353. ELECTRIC EAR-PHONE. Lewis F. Clarke, Boston, Mass., 
assignor to Globe Ear-Phone Company, Boston, Mass. A pocket 
battery is clamped to the receiver. 
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ISSUED WEEKLY 


SELECTIVE RADIATION. 


The study of selective radiation has become of much in- 


terest because of the improved forms of electric lamp which 


have been put out during the last few years, and whose effi- 
ciency is said to depend, in part at least, upon this not well un- 
derstood phenomenon. Recent discussions of this subject have 
distinguished between two kinds of selectivity —that due to 
gaseous radiation, and that of solid radiators. The latter type 
is probably the more interesting. By selective radiation is meant 
now any radiation differing from that of the theoretical black 
body. 


an enclosed space. 


This has been determined by studying the radiation from 
Any departure from the character of radi- 
It happens that all 
known bodies depart more or less from this law. 


ation thus found is said to be selective. 
It happens 
also that the law of black-body radiation represents the greatest 
amount of energy which can be radiated from a body at a given 
temperature; therefore, any other body at the same temperature 
radiates less energy. Moreover, the radiation from the black 
body is greatest in the long-wave part of the spectrum, and 
therefore non-black-body radiation is more efficient as a source 
of light. 

It is rather singular that the substance first used in making 
a successful incandescent lamp was carbon, and carbon as a 
radiator approaches nearer to the black body than any other 
material which could be used. For this reason the carbon lamp 
possesses a radiator of the most inefficient type. It was, of 
course, its wonderful mechanical properties which enabled it to 
be used at all, and in this respect it is far superior to any sub- 
stance we yet have. 

It is interesting to remember that the other material sug- 
gested and tried before carbon—that is to say, platinum—de- 
parts the most widely from the black-body law, and it is there- 
fore the most efficient radiator of light; but, while platinum 
possesses certain valuable properties to a remarkable degree, its 
use for incandescent lamp filaments was not a success. 

The inefficiency of the carbon filament as a source of light 
left a large field for improvement, but it has been only recently 
that we have been able to overcome the mechanical difficulties 
and to substitute for carbon other substances, and in this way 
improve the efficiency. Tantalum, tungsten and other materials 
are now used, and they are, of course, more efficient radiators 
than the carbon. The problem to be solved is not to obtain a 
more efficient radiator, because that would solve itself—carbon 
being the worst; but to find a substance that will give more 


efficient results. The efficiency of a radiator depends not only on 


its substance, but upon the temperature at which it radiates; 
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and a higli-efliciency radiator may give less efficient results than 
a poorer one, if the latter may be run at a higher temperature. 
This point was brought out at the recent special meeting of 
the Illuminating Engineering Society, at which Dr. Lummer 
He said that it was probable that the 
better efficiency of the newer filaments as compared with carbon 


= delivered an address. 


was due to the higher temperature at which they were run. This 
same view is taken by Messrs. C. W. Waidner and G. K. Burgess, 
in a preliminary discussion of selective radiation of incandes- 
cent lamps, appearing in the Bulletin of the Bureau of Stand- 
ards. They compared carbon, tungsten and tantalum lamps, 
measuring for each the intensity of radiation in different parts 
of the spectrum. These measurements show, as was to be ex- 
pected, a lower elliciency of the carbon filament, but the differ- 
ence is hardly great cnough to account for the increase in efli- 
ciency obtained. ‘They show, however, that the tantalum and 
tungsten filaments are at a higher temperature than carbon, 
and since the amount of light radiated from a body depends 
upon the twelfth power of the temperature, the gain in efliciency 
seems, Without doubt, to be due to the temperature effect. An 
interesting fact should be borne in mind here: at tle same true 
temperature a carbon filament would emit more light than a 
metal filament, but it would also emit still more heat, because 
it is less eflicient. 

Another interesting fact brought out in the discussion is 
that tantalum is more selective in its radiation than tungsten, 
and would probably be more eflicient than the latter at the same 
temperature. ‘The tungsten lamp is an improvement over the 
tantalum lamp in the same way that the latter is over the car- 
Plati- 


num, which is the most efficient of all radiators, unfortunately 


bon lamp, because it operates at a higher temperature. 


can not even compete with carbon, the poorest. 


DIFFUSED AND DIRECTED LIGHT. 


Rapid advance is being made in methods of illumination, 


particularly with respect to the lighting of rooms. The usual 
practice used to be to place a suflicient number of lamps of the 
desired kind in the room to be lighted. When the lamps were 
brilliant it was found necessary to put shades around them in 
order to diffuse the light and prevent the objectionable blinding 
glare which would otherwise exist. For general purposes such 
shaded lamps were fairly satisfactory, but in other cases it was 
found necessary to eliminate the shadows which are thrown 
when light comes from a limited number of sources. The next 
step was to use a large number of small units, each unit being 
shaded when necessary. 

“To secure still more perfect diffusion, the so-called concealed 
system of lighting was introduced, the lamps being placed out 
of sight, but so that they may throw light on a lightly tinted 
This seemed 


The hght is soft, and there is no blind- 


surface, from which it is diffused into the room. 
at first almost ideal. 
ing glare; but it did not take long for it to be discovered that 
this system was lacking in some way, and it was found to be 
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due to the entire absence of shadows. When the light comes 
from a large surface, such as an illuminated ceiling, the intensity 
of illumination is practically the same in all directions, and 
therefore no shadows are cast. This condition of affairs is un- 
natural, and while we might, perhaps, gradually accustom our- 
selves to it, at the present time it is not entirely satisfactory. 

On the other hand, directed lighting—that is to say, light- 
ing accomplished by means of a definite number of lamps—is 
objectionable, if the lamps themselves be not well shaded, for 
the eye objects to the image of a brilliant source of light upon 
its retina. The most satisfactory results would seem to be given 
by a combination of the two systems, the illumination being 
provided by means of diffused light, while the shadows necessary 
for comfort are secured by the addition of a few exposed lamps. 

The reason for the unsatisfactory effect of a shadowless illu- 
mination seems to be in the inability of the eye to judge shapes 
and distances when everything is equally illuminated; in other 
words, there is no perspective. 

This question of diffused and directed lighting has been 
brought up a number of times before the Illuminating Engi- 
neering Society, and in particular it was discussed by Mr. E. A. 
Norman in a paper read before the New York section at the 
March meeting. An abstract of this paper will be given in a later 
issue of this Journal. The measurements that have been made 
could not, of course, prove that one system is more satisfactory 
in every way than the other. The feeling of the observers must 
be depended upon for this. But they did show that the diffused 
system, as there used, was inefficient as compared with the di- 
rected system using exposed lamps. Naturally, when light must 
be reflected from a surface before it falls upon the object to be 
lighted, some loss will occur, but the amount of loss will depend 
largely upon the character of the reflecting or diffusing surface ; 
and it seems likely that in the recent discussions of this sub- 
ject, in which the comparisons have been very unfavorable to 
diffused lighting, the system has been lacking in these re- 
spects, and that much better results might have been secured. 
Moreover, the arrangement of the lamps, and the shape of the 
diffusing surface will, no doubt, have considerable to do with 
this matter. It is not safe, therefore, to say that, in general, 
the diffused system has an efficiency of only one-third that of 
the directed system. 

When studying diffused systems of lighting, the effect of 
frosting the globes of incandescent lamps should be borne in 
mind. ‘This was discussed in the ELECTRICAL Review for April 
6 by Dr. E. P. Hyde, who showed that the unusual amount of 
absorption found to take place was probably due to a deposit of 
carbon on the inner surface of the globe. Reference was made 
to this matter editorially, and it was said that probably the same 
effect would be found when using ground-glass shades, though 
to a much less degree; but dust on the inner surface of a frosted 
globe should be particularly objectionable, as here it resembles 
the deposit on the inner surface of the bulb. At a recent meet- 
ing of the Illuminating Engineering Society curves taken by 
Mr. P. S. Millar, to determine to what degree the first 
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effect exists were shown. His results showed that in this par- 
ticular case it was slight, perhaps not more than one per cent. 
It will, of course, vary considerably with the shape and size of 
the globe. This may be compared with the fourteen per cent 
loss observed by Mr. Hyde when the bulbs themselves were 
frosted. During this meeting, however, Mr. V. R. Lansingh 
laid stress upon the importance of preventing dust from enter- 
ing globes and shades, as it had been found in practice to cut 
down the amount of light, at times, by twenty-five per cent or 
more. This bears out the second inference made above, and is 
a point of much practical importance. No shade or globe closed 
at the bottom should be left open at the top to collect dust. 


ee ae —ae 


LOCOMOTIVE SIGNALING. 

A phase of railway signaling which is receiving more atten- 
tion to-day than heretofore is that of giving the signals upon the 
train itself. The idea is an old one, and has been tried a number 
of times, but has not yet come into much use. It is rather 
interesting to note that the introduction of the electric system 
makes not only this method of signaling, but most of the 
automatic types of signals, more difficult to install than when 
steam locomotives are employed. This, of course, is merely due 
to the fact that the rails are used as one part of the power 
supply circuit, and therefore are not available for signaling pur- 
poses, unless specially arranged. Moreover, the use of one 
system of currents for the power supply will often require the 
signals to be made by another. 

The object of making the signals on the train or the loco- 
motive is generally merely to supplement the usual signals and 
to provide another safeguard. Man is so constituted that he 
easily acquires habits and often becomes so automatic and 
machine-like that he performs unconsciously acts which at first 
required considerable effort. This trait may act in two ways. 
Due to force of habit he may automatically follow the signals 
set without consciously reading them. On the other hand, 
unless he makes some conscious note of the signal, he can not 
While he might auto- 


matically stop his train at a danger signal, he might also run 


remember after passing it what it was. 


past a caution signal, and having made no conscious note of it, 
proceed as though the line were clear. For this reason a sup- 
plementary signal has great advantage, particularly if it depend 
upon a different human sense. If a visual signal is supple- 
mented by an audible one, it is far less likely that the engineer 
Such a 


signal, therefore, particularly if carried on the locomotive, should 


will not make conscious note of either one or the other. 


be an additional safeguard of considerable value. 

Signals on a locomotive have, moreover, another advantage: 
they are not affected by the weather conditions, and therefore 
become particularly valuable during thick weather. Again, 
they can be constructed so as to require some action on the 
part of the engineer, and in this way really appeal to a third sense 
also; for example, if, in addition to the usual semaphore, a 


bell is placed upon the locomotive which is sounded when the 
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other signal is passed, and continues to sound until the engineer 
stops it, there are really three signals given—the visual one, the 
audible one, and the motion required to stop the latter. _ 

It is not a difficult matter to place such signals on any loco- 
motive, and the expense required should not be great. The main 
thing should be to provide a system which is entirely reliable. 
Many such systems have been proposed, and not infrequently it 
has been sought to accomplish another end—that of maintaining 
communication with the moving train. While desirable, this is 
not essential, and it complicates considerably the signal system. 
Its application would be of more value on a single-track road, 


and even then the rules governing the movement of trains 


should be strict, to avoid any misunderstanding or dispute 


arising between two approaching trains. Many systems have 
been suggested, and even tried, for this purpose, but for the 
present, at least, a hardier system—one employing rugged ap- 
paratus actuated by ample power—would seem to be the most 
suitable, as the engineer has no time to adjust apparatus on his 
locomotive. Nor should he be called upon to send or interpret 
complicated signals. Where communication with signal stations 
or other trains is desirable, a supplementary telephone line 
paralleling the track would, in general, afford much more satis- 
factory communication. However, a simple signal sounded 
on the locomotive as a supplement to the stationary signal be- 
side the track would seem to have distinct advantages and not 
be difficult nor expensive to install. Such a signal could also 
be employed on electric roads without depending upon the 


track, and, therefore, not be influenced by the system of power 
supply. 


ELECTRICALLY DRIVEN HYDRAULIC ELEVATORS. 


It is interesting to notice how the electric motor adapts it- 
self to various conditions, and frequently is used to supply 
the motive power to a device which competes directly with a 
similar electrical device. For example, the chief competitor of 
the compressed-air rock drill is the electric drill, and one of the 
later and interesting developments of compressed-air drills has 
been the addition of a small electric motor driving a little local 
compressor for supplying the operating power to the drill. 

Another instance of this kind is the adaptation of the elec- 
tric motor to driving the hydraulic elevator. The inventor of 
this device is thoroughly convinced that the hydraulic cylinder is 
better or safer for lifting elevators than the electric motor, but 
the latter is far more convenient, since it can draw its power 
from the general supply. Therefore, he attaches a motor to 
his hydraulic pump and transmits his power in this way 
through the pump and through the cylinder, instead of apply- 
ing it directly by attaching the motor to his ropes. 

The electric motor has a wonderful property of adapting 
itself to all sorts of conditions, but it sometimes happens that 
its adaptability is not made use of, and it is employed, as in 
these two cases, because it is conveniently driven by power 
supplied from a distant point. 
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+- ‘The’ Design of a 
Central 


the majority of central stations are 

below 3,000 kilowatt capacity, those 
usually described in the technical press 
are of larger capacity. This may be due 
not only to the prominence of the plant 
and the exceptionally large size of prime 
movers, but also to the fact that they 
supply, either directly or indirectly, the 
needs of a large number of the people. 
The record-breaking advertising of the 
various manufacturers is also a potent 
factor in increasing the interest in these 
larger plants, as of course, the larger the 
plant the more notoriety gained by the 
company supplying the machinery, as well 
as the designer of such a plant. Such 
power plants are, however, as above stated, 
only a very small percentage of the num- 
ber of plants of smaller capacity. The 
design of these plants in many respects 
is an entirely different proposition from 
that of the large central station, as what 
may be a small item in the latter may 
prove to be a large percentage of the total 
first cost of the smal] plant. Not only from 
a financial point of view is it.a different 
proposition, but also in the technical de- 
sign. Inasmuch as the breakdown of 
a single unit in a small plant constitutes 
the disability of so much larger percent- 
age of the complete equipment, so much 
more important is the necessity for 
breakdown units, in the former. Az», 
however, a small station can not be 
equipped with as large a number of emer- 
gency units as are frequently found in 
prominent plants, it becomes of vital im- 
portance to select the proper size of the 
main machinery, such as boilers, prime 
movers, ete. It is, therefore, the author’s 
intention to discuss briefly the various 
questions encountered in the design of a 
small power plant. This has been done at 
the request of the editor of the ELECTRICAL 
REVIEW in-order to not only describe a 
svetem which has been designed for its 
own peculiar conditions, but to give a 
system applicable to practically all gen- 
eral cases, for which purpose specially 
prepared plans have been made. 

There are many items affecting the de- 
cision in regard to the requisite capacity 
of the plant as well as the individual 
prime movers, such as urban and inter- 
urban railway service, municipal and pri- 
vate lighting, character and amount of 
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power load for industrial and domestic 
purposes, possible forms of contract, etc. 
There is not space here to discuss more 
fully this preliminary although very im- 
portant special subject, as the above fac- 
tors vary so widely with the character of 
the town; and, therefore, assuming that 
these points have been settled we will 
confine ourselves to the detail of design- 
ing. 

Assuming the plant to be for supplying 
light and power to a given community 
scattered over a considerable area, the 
current generated in the power plant will 
be 2,300 volts, sixty-cycle, three-phase al- 
ternating, being stepped down at sub- 
stations. On account of the character of 
the load curve we will assume that it has 
been decided to install a plant of 2,250 
rated horse-power or 1,500 kilowatts. This 
plant shall consist of three %50-kilowatt 
units, one of which will be always in re- 
serve, while the building itself will be 
large enough to accommodate a fourth 
unit of equal or greater capacity in order 
to meet the increasing demand after the 
first few years. The plant will be run 
condensing. 

As these prime movers are so designed 
as to operate economically under an over- 
load of fifty per cent, the maximum com- 
bined capacity of the two prime movers 
will therefore be 2,250 kilowatts. In order 
to choose the proper size of boilers it is 
necessary to know the steam consumption 
of the prime movers and the auxiliaries, 
assuming that the latter are steam-driven. 
Good American practice has proven that 
the auxiliaries consume (including leak- 
age, drip, etc.), about ten to fifteen’ per 
cent of the total steam consumption, al- 
though there are plants where this runs 
up as high as twenty per cent, and some 
notable instances in recent prominent tur- 
bine plants where this is as. low as six 
per cent. 

Assuming further that the plant is lo- 
cated in a remote district where skilled 
labor is scarce, the water consumption will 
be materially increased on account of the 
waste incident to too frequent blowing 
off of boilers, draining of main steam 
pipes of the main prime movers and 
auxiliaries, etc. Under such conditions 
the liberal consumption of twenty pounds 
per kilowatt-hour (including auxiliaries, 
etc.), is assumed. This results in a total 
water consumption of 1,500 X 20 = 30,000 


pounds per hour. Assuming that water- 
tube boilers have been selected and that 
three pounds of water will be evaporated 
per square foot of heating surface, boilers 
with 10,000 square feet of heating surface 
would be required. This, however, as- 
sumes normal conditions for the boilers, 
with an overload of fifty per cent on the 
turbines, and is not the condition desired, 
an overload of approximately thirty-five 
per cent being good practice for maximum 
economical forcing of boilers. Making al- 
lowance for this overload, approximately 
11,000 square feet of heating surface is re- 
quired. As it is American practice to 
rate boilers in horse-power and ten square 
feet of heating surface in a water-tube 
boiler is equivalent to one “boiler horse- 
power,” 1,100 horse-power would be re- 
quired, this giving a ratio of 0.73 boiler 
horse-power per kilowatt. This is an av- 
erage figure for modern practice. 

TYPE AND SIZE OF PLANT. 

-At least two boilers should be installed 
for each prime mover, which would neces- 
sitate four 275-horse-power boilers (2,750 
square feet). As, however, the boilers re- 
quire frequent cleaning and repairing and 
as there is one spare prime mover, the 
same spare capacity of boilers should be in- 
stalled. Of course, space must also be left 
for two more boilers to supply the future 
prime mover when installed. As will be 
seen in the accompanying plan, Fig. 2, 
the boiler house runs parallel to the gener- 
ating house, the boilers being arranged in 
one row, in batteries of two. The chimney 
is located between the fourth and fifth 
boilers, thus giving a symmetrical layout. 
Allowing five feet clearance between two 
adjacent batteries and seven feet between 
the batteries and the end walls, with 
twenty-three feet between boilers Nos. 4 
and 5, which space is occupied by the 
chimney, boiler-feed pumps, feed-water 
heater, etc., and assuming that a battery 
of two 275-horse-power boilers has a width 
of twenty-four feet, the total length of the 
boiler house would be 143 feet. The 
width of the boiler house should be fifty 
feet, thus allowing ample clearance for 
withdrawing of tubes, ete. 

On account of the present popularity of 
turbines we will adopt them for this plant. 
As turbines occupy a comparatively small 
floor space, the length given for the boiler 
plant is more than necessary for the tur- 
bine room, and as will-be-seen from the 
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plan, 113 feet is all that is required. Tak- 
ing into consideration the removal of the 
condenser tubes and the disassembling of 
the turbines on the generating room floor, 
the width of the turbine room will also be 
forty-eight feet. About ten fect of the 
generating room is set apart for switching 
purposes, offices, toilet and lockers, ete., 
thus giving a building covering 12,574 
square feet, which gives 4.02 square fect 
per kilowatt normal rating. This figure 
is of course liberal, as this is a country 
power plant and it is not good practice 
to crowd the plants as is done in citics 
like New York, Chicago, etc., where about 
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floor to the basement floor, this giving 
about eleven feet clearance between the 
basement floor and the bottom of the 
boiler room floor beams. 

Assuming that the boiler chosen is of 
the horizontal inclined water-tube type, 
with a total height of eighteen feet, 
and allowing the requisite space above the 
boiler for smoke flue and the steam 
piping leading from the boilers to the 
main header, the clear height from the op- 
erating room floor to the bottom of the 
roof truss will be forty feet. This gives 
ample space for the installation of a coal- 
bunker above the firing aisle. 


_ WH Oo AFA AA _ T; 


a EE vas 
ear ee 
i See T Eee E l a a ee eee 


Fia. 1.—ELEvATION oF 1,500-3,000-KILOWATT STEAM-ELECTRIC PLANT. 


two to two and one-half square feet per 
kilowatt is the average, partly on account 
of the boilers being installed in two tiers 
and partly on account of the individual 
units being of enormous capacity and oc- 
cupying comparatively small floor space. 
The height of the boiler room depends 
upon the height of the boilers themselves 
and also upon the depth of the basement, 
if one is adopted, while the design of coal- 
bunkers is also an important controlling 
factor. 

There being many advantages in 
having a basement, one is therefore de- 
cided upon for this plant. the depth of 
which is thirteen feet from the boiler room 


In deciding the height of the generat- 
ing room, the traveling crane and its 
necessary clearance of the roof truss, and 
especially the space required for hoisting 
the machinery while erecting and dismant- 
ling the turbines, have to be taken into 
consideration. The heaviest part of the 
750-kilowatt turbines or a 1,000-kilowatt 
machine, which may be the future unit, 
may be easily handled by a ten-ton crane. 
As the crane is little used for the size of 
the plant, a hand-operated crane is suffi- 
cient. A clear space of six feet is re- 
quired from the top of the runway to the 
bottom of the roof trusses. The elevation 
of the crane runway above the operating 
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room floor will be twenty-four feet. This 
height of course depends entirely upon the 
type of turbine adopted. 

The writer himself does not favorably 
consider some types of horizontal turbines, 
as manufactured at present in America 
(there is still much to improve upon in 
this country, while Europe has shown for 
a number of years excellent results, both 
in the durability and economy of oper- 
ation. It is a well-known fact these tur- 
bines abroad are out of the experimental 
stage.) As, however, the power-plant de- 
signer does not always have his own 
choice, circumstances and conditions may 
be such that he can not select a vertical 
turbine, but has to accommodate his 
building for a horizontal type. Under 
this circumstance and in order to have a 
proper condenser arrangement, the latter 
should be placed directly below the turbine 
in the basement, which will also contain 
the condenser auxiliaries, piping, ete. The 
height of this basement is also thirteen 
fect, giving a total height from basement 
floor to roof truss of forty-three feet. This 
arrangement will give the greatest conve- 
nience as both boiler room and turbine 
room floors are on the same level. 

As the generating room and the boiler 
room are of different heights, as shown in 
the cross-section (Fig. 3), the roof trusses 
for both rooms must be designed separate- 
ly. The extended crane columns at the 
division wall will support the inside ends 
of both roofs, the pitch of the roof truss 
depending upon the character of material 
adopted for roofing, which in the present 
case will be reinforced concrete covered 
with tar and gravel. The pitch will there- 
fore be one inch in one foot, thus giving a 
height of three feet at the end walls and 
eight feet at the partition wall. 

The coal is brought to the plant on the 
railroad siding and dumped into bins at 
the side of the boiler house. These bins 
run the entire length of the boiler house 
and are fifteen feet wide. In order to pro- 
tect them from rain and snow, a light 
corrugated iron awning is built on a steel 
frame, all sides being left open so as not 
to obstruct the natural light of the boiler 
room. From here the coal is brought in- 
to the suspended coal-bunkers by means 
of the conveyer system. At the side of 
the generating room an area runs the en- 
tire length of the building in order to give 
sufficient light and ventilation to the base- 
ment. The wall of this area, as will be 
scen in the cross-section, acts as a retain- 
ing wall. In order to strengthen this wall 
braces are placed every sixteen feet. These 
braces are of concrete fifteen inches deep 
by eight inches wide, reinforced by, two 
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three-quarter inch rods. Around the top 
of this wall is installed an iron pipe rail- 
ing. 

‘Below the basement floor, between the 
turbines, is a trench six feet deep by four 
feet six inches wide, containing the circu- 
lating water intake and discharge pipes. 
As the main generating room is divided 
by the crane columns into seven equal 
spaces, each about sixteen feet, and as 
about twenty-five feet are required for the 
switchboard itself (three panels), forty- 
eight feet in the middle of the generating 
room will be left exclusively for switching 
purposes, both in the basement and on the 
main operating room floor. As already 
pointed out, the space set apart for switch- 
ing purposes is ten feet. At each side of 
the switchboard, symmetrically placed, are 
the main entrance adjoining the superin- 
tendent’s office and the locker and toilet 
rooms, while below these rooms, respective- 
ly, are storeroom and repair shop, and 
the oil storage and filtering room. 

LOCATION OF PLANT. 

As the plant runs condensing it is of 
the utmost importance to locate the build- 
ing as near to the water edge as possible. 
Therefore in choosing a site these two 
items should be taken into careful consid- 
eration, namely, railroad connections and 
convenient water supply. Further, the 
character of the soil is an important fac- 
tor in the selection of the site, as pile- 
driving, excavating, blasting, etc., should 
not be excessive for a plant of this size. 
It is always a paying practice to make 
careful soundings and tests of the soil 
before the property is bought. Testing 
holes should be driven, according to soil, 
some twenty to thirty feet and even deep- 
er. It is important to have this work 
carried on under skilled supervision and 
by one familiar with the particular local- 
ity. Test loads may be applied to deter- 
mine the bearing power of the soil. In 
laying out the plant it is important to 
have the generating room lie next to the 
water supply where possible, in order that 
the condensing water intake may be as 
short as possible. Should the plant be 
situated on a residential street running 
parallel to the river it will be necessary 
to have the generating room face the 
street. It is further desirable, where pos- 
sible, to have the generating room on the 
north side of the plant in order to have 
the best daylight. 

FOUNDATION WORK. 

If the site contains quicksand it should 
either be removed and replaced by filling, 
or piles should be driven, upon which a 
monolithic concrete mat should be laid. 
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The latter is an expensive affair and may 
be accomplished either with wooden or 
concrete piles. In recent years it has be- 
come common practice to employ the lat- 
ter, either plain concrete or reinforced, 
as they have a comparatively greater 
carrying capacity and durability, and, fur- 
ther, their heads may extend far above 
ground water. In case wooden piles are 
used their heads must be cut below ground 
water and thus deep excavation may be 
necessary, to which point the foundations 
must be carried down. If the soil should 
be partly of rock and partly alluvial, the 
latter must be carefully replaced or tamped 
down with layers of sand, cach layer 
heing wetted before another is applied. All 
rock must be cleaned before concrete is ap- 
plied. 

These features being satisfactorily ac- 
complished, the size of the foundations for 
the various machinery and the footings 
for the building may be determined. In 
calculating the foundations for the ma- 
chinery as well as for the building walls, 
the weight of the foundation itself must 
not be overlooked. The sizes of the founda- 
tions for the machinery are usually giv- 
en in the manufacturer's drawings. At- 
tention, however, must be given to se- 
cure the weight of the machinery, as the 
particular condition of the soil affects 
the size of foundation. In figuring the 
foundations for boilers and other similar 
apparatus, it is important to make allow- 
ance for the water contained therein. Two 
tons of total bearing load per one square 
foot of dry ordinary sand is considered an 
average figure. Each case, however, 
should be treated separately and the above 
figure should not be followed blindly. 

In specifying the mixture of concrete, 
usually 1 : 3 : 6 is taken for machinery 
foundations; 1 being first-class Portland 
cement, 3 being clean, sharp sand, and 6 
being crushed bluestone that will pass 
through a two-inch mesh. 

Where anchor bolts have to be used for 
securing machinery, they must, togetl er 
with the plates, be directly embedded in 
the foundation. Such bolts are required 
for the footings of the boiler and build- 
ing columns and the various auxiliary ma- 
chinery. The turbine itself does not need 
anchor bolts. At least one-half inch 
should be allowed for grouting after the 
material has been placed. The concrete 
forms for duplicate machinery may be 
used repeatedly. In placing the concrete 
it should not be allowed to fall more than 
six to eight feet, as there is liability of the 
stones becoming separated from the 
cement and being surrounded with water, 
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thus giving a poor bond. In addition to 
this the concrete should be tamped. 
Should the building be located where 
concrete is difficult to obtain and where 
first-class brick is at hand, these bricks 
should be of hard-burned clay laid in 
thin layers of high-grade hydraulic ce- 
ment. The foundation of the building, if 
located below ground water level, should 
be provided with some sort of waterproof- 
ing. The footings of boiler and wall 
columns should lie below or flush with the 
basement floor. Attention will be called 
to the fact that frequently these footings 
are extended some three or four feet 
above the floor level, which is much more 
expensive than running the steel columns 
down to the floor level, and has the fur- 
ther disadvantages of being always an 
obstruction, giving many corners for the 
accumulation of dirt. Under these con- 
ditions it is difficult to run circulating 
water pipes, drain pipes, ete., at the floor 
level along the building wall. 
SUPERSTRUCTURE. 


The superstructure of the power plant 
should be as simple as possible, yet pleĘs- 
ing in appearance. Fireproof is one of 
the first considerations, and this is best 
obtainable by adopting a skeleton steel 
structure with concrete or brick walls. The 
roof, windows, doors, etc., should also be 
of fireproof material. The latter two items 
are frequently neglected in plants of the 
capacity here described. . 

As to whether a steel skeleton buildinz 
should be adopted, the following items will 
be considered: The first cost of such a 
building is a small percentage more than 
that of a common brick or concrete build- 
ing, when the latter have to carry stecl 
roof trusses, crane runways, etc., but far 
greater rigidity is obtained. The instal- 
lation of suspended coal-bunkers, the con- 
nection of floor frames, platforms, gal- 
leries, etc., are much more easily ac- 
complished in a steel building. Pipe sup- 
ports and anchors are easily arranged. By 
using a steel skeleton the thickness of the 
building walls will be reduced about fifty 
per cent. With this type of building when 
brick is used thirteen inches thickness will 
be sufficient for the walls. In monolvthic 
concrete walls reinforced with “expanded 
metal” or “wire cloth,” a thickness of 
from six to eight inches will be sufficient, 
provided that these walls do not, as fre- 
quently happens, act as retaining walls. 
This part of the wall, however, must be 
thicker according to the pressure of the 
soil. Pilasters are required to enclose 
the steel columns, which are set half in 
the walls, thus at the same time giving a 
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possibility for artistic design. In some This type of building, however, requires carry the steel work. When designing the 
localities, especially in tropical zones, it frequent painting and repairs, and is not steel work proper care should be taken to 
may be advisable to use corrugated iron in pleasing to look upon. secure thorough bonding of the steel 
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place of brick or concrete, on account of The steel skeleton for the building may work and the walls. The entire building 


the frequent shocks and earthquakes. In be either of the self-supporting type, in column may be enclosed in a pilaster or 
this case it will be best to build all walls which case light curtain walls are used, only a part of it, depending largely upon 
as well as the roof of the same material. or the walls may be self-supporting and the choice of building” material. | Brick 
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or monolythic concrete may easily partly 
or completely enclose the building 
columns, while in the use of the hollow 
concrete block it is desirable to have as 
few specially designed blocks as possible, 
and it is, therefore, important that the 
building columns do not break the inside 
lines of the walls. Anchorages may be 
secured by placing light rods on the ex- 
tended flanges of the columns and bonding 
them between the concrete blocks. he 
various steel columns should always be 
of the open type and of simple design, so 
as to secure easy access for painting and 
inspection. Cross or X-bracing is fre- 
quently found between the boiler columns 
in the basement, but this practice is em- 
ployed only by steel constructors being un- 
familiar with power-house operation. 

In designing the floors of the boiler 
and gencrating rooms a load factor of 250 
pounds per square foot may be employed, 
as the entire weight of all machinery is 
carried by the foundations, which are 
built up from the basement floor. This 
load factor may also be applied to the 
switching room floor, ete. Sufficient and 
conveniently located stairways should be 
provided. Care, however, must be exer- 
eised that they do not block up passages 
required for the easy operation of the 
plant. As the condensers and various 
pumps are located in the basement, it is 
good practice to provide at least one large 
opening in the floor in order to facilitate 
removal of the machinery by means of the 
overhead traveling crane. This opening at 
the same time will give additional light 
and ventilation for the basement. In the 
case under consideration this opening will 
be located between turbines in front of the 
. exciter units in the middle of the plant. 

In the spacing of the crane columns 
care must be taken in order to secure 
equal spaces and symmetry in the win- 
dow arrangement. As the building is 113 
feet long, seven bays of about sixteen fect 
each will make a good layout and at the 
same time an economical crane run con- 
struction. As the crane capacity is ten 
tons, eighteen-inch beams are required 
for the crane runway. 

It is common practice with water-tube 
boilers to suspend them on steel struc- 
tures, which are furnished with the boil- 
ers. As, however, an overhead coal-bunk- 
er is to he installed, these front columns 
have to be replaced by heavier ones. 

In the power plant in question it is nec- 
essary to install two bunkers, one on each 
side of the chimney, for each set of two 
batteries. These bunkers have V-shaped 
bottoms in order to properly empty. They 
have a capacity of five tons per running 
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foot and are made up of five-sixteenths- 
inch or three-eighths-inch material, pro- 
vided at the bottom with cast-iron outlets, 
to which are connected the coal “down 
takes” to the boilers. 

The roof truss has been touched upon 


in determining the height of the building ; 


it remains, however, to go more into de- 
taii. Provision has to be made for chim- 
ney, exhaust pipes and vent pipes, ete., 
all of which have to be provided with col- 
lars, and after the pipes have been erected, 
rain-hoods have to be installed. Four 
ventilating hoods should also be provided 
on the roof of the boiler room, but for the 
generating room such ventilators are not 
required, and are undesirable, as they are 
liable to leak, and a small leak may re- 
sult in a serious shut-down of the plant. 
From the top of the coal-bunker to the 
roof itself a light plastered wall will 
serve to keep the dust from the boiler 
operating room. On one side of this en- 
closed coal-bunker room an iron grate walk 
will provide easy access to the coal con- 
veyer system. Steel stairs and bridges 
will be installed between the boiler bat- 
teries, while short ladders from the boiler 
room will give access to the coal-bunkers. 
In front of the chimnev, between the boil- 
ers, and some eight feet above the operat- 


-ing room floor, is erected on steel columns 


a platform twelve feet square, on which 
are placed a “make-up” tank, the purpose 
of which will be seen later, and two feed- 
water heaters, only one of which is placed 
for the present equipment. Stairways 
lead up to the platform and from here to 
the top of the boilers. 
(To be continued.) 
—_—___<@<-——__-. 
Fire at the McAdoo Tunnel 
Excavation. 

On the morning of April 3 a fire de- 
stroyed a good portion of the temporary 
framework covering the area where the 
proposed terminal building for the Mc- 
Adoo tunnels is being erected. The arca 
affected is bounded by Church, Fulton and 
Cortlandt streets, New York city. The 
O'Rourke Construction Company, which 
has charge of the work, has fully 2,200 
men employed in night and day shifts. 
The main excavation is twenty feet deep 
on the average. All around, however, are 
caissons sunk to bedrock, some of them 
between fifty and eighty fect down. Not- 
withstanding the fact that a large force 
was at work at the time, and the air 
locks were manned by numbers of the em- 
ployés, everybody connected with the work 
was rescued with but slight injury. The 
total damage has been placed at $100,000. 
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PROTECTION AGAINST LIGHTNING 
AND THE MULTI-GAP LIGHTNING 
ARRESTER.' 


BY D. B. RUSHMORE AND D. DUBOIS. 


In considering lightning protection, the 
first step is naturally to study the ap- 
paratus to be protected. Then the forces 
to which it will be subjected, and finally 
the protecting apparatus. For apparatus 
to be protected, we have insulators, trans- 
formers, switches and generators. The 
specifications for dielectric strength of 
generators is as provided for in the stand- 
ardization rules of the American Institute 
of Electrical Engineers. The usual specifi- 
cation for high tension transformers is that 
they shall stand from line to core twice 
the normal line voltage, independently of 
whether the transformers are “Y” or delta 
connected. Switches are made to stand 
two and one-half times normal line volt- 
age,- and insulators should stand three 
times the line voltage dry and one and 
one-half times the line voltage with a pre- 
cipitation of one-fourth inch per minute 
at forty-five degrees. The allowable rise 


_of potential on the line is therefore less 


than 100 per cent and about sixty per 
cent of line voltage seems a desirable 
point at which the protective apparatus 
should operate. 

Protecting apparatus consists briefly of 
lightning arresters, horn arresters, static 
dischargers, choke-coils, and ground wires. 
Here lightning arresters are defined as ap- 
paratus that can relieve the line of high 
voltage without disturbing operating con- 
ditions. 

Transformer  Connections—From __ the 
standpoint of protection of the system 
from static disturbances, whether externa] 
or internal, the grounded star transformer 
connections with overhead ground wire 
offers the best conditions, and is in general 
recommended where other conditions do 
not decide. The causes of most frequent 
disturbances on transmission systems are 
short-circuits and grounds. 

As regards short-circuits between wires, 
there is but little to choose between the 
star and delta connections; but as regards 
grounds, and especially partial grounds, 
the grounded star system affords a great 
advantage in the reduced possibility of a 
disastrous increase in voltage. 

When a ground is formed on one line of 
a high-tension transmission, that line 
should at once go out of operation, and 
with a properly designed system no inter- 
ference with the delivery of power should 
result. 

All of the considerations which enter 


1From a paper read before the American Institute 
of Electrical Engineers, March 2%). 
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into the question of transformer connec- 
tions are not pertinent to the question 
of lightning protection, but from that 
standpoint the grounded star system with 
the overhead ground wire is most desir- 
able. 

The Horn Lightning Arrester—Due to 
its apparent simplicity, the horn light- 
ning arrester has of late received consid- 
erable attention. It is, however, not 
a piece of real protective apparatus in 
the sense of protecting the line without 
disturbing the conditions of operation. If 
it is used without resistance, it has the 
effect of a short-circuit, and with resist- 
ance high enough to prevent it from caus- 
ing a great drop in voltage, the protective 
features are largely eliminated. It is in 
reality an emergency device, a weak point 
in the system which is the first to rupture 
when the voltage rises to a dangerous 
value, and if the system is without pro- 
tective apparatus, it locates the point of 
breakdown when the condition is such that 
some failure must occur. 

In general, the discharge of horn arrest- 
ers without resistance will throw syn- 
chronous apparatus .out of step, and ne- 
cessitate starting up the system again. 
The voltage will drop to zero at a short- 
circuit, and, as the arc may last from two 
to three seconds, the disturbance of the 
system is considerable. Where a fuse is 
used in series with a horn having no resist- 
ance, it can, of course, take but the one 
stroke and after this the system is unpro- 
tected. A flaming arc in air, such as 
occurs with the horn arrester, is a pos- 
sible source of disturbance much worse 
than the original one, and under certain 
conditions can give rise to very high volt- 
ages, so that the possibility exists that 
the horn, instead of being a protective 
feature, may become a disturbing one. 

The horn arrester with sufficient resist- 
ance to prevent short-circuiting the sys- 
tem at time of discharge has some small 
protective value, which can easily be de- 
termined by the amount of resistance 
used. . 

The real function of the horn arrester 
is its use to protect insulators along a 
transmission line, where the horns are so 
arranged that the current will jump to 
the horn before it will arc around the in- 
sulator. In this case the system would 
be disturbed either way. Where it is al- 
lowed to arc around the insulator, the lat- 
ter would probably be destroyed and the 
time of disturbance of the system might 
be considerable—possibly until the insu- 
lator is replaced. With a horn protecting 
the insulator, the resulting short-circuit, 
while very undesirable in itself, is less dis- 
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astrous than in the former case, and may 
only necessitate starting up the synchro- 
nous apparatus again. 

Many disturbances caused by atmos- 
pheric lightning are of such high fre- 
quency that they will not travel along the 
line for any distance, and will jump to 
ground within a short distance of where 
the disturbance originates. To protect 
against this, the use of horns is recom- 
mended. 

Care must be taken in the formation of 
the horns, and it must be remembered 
that the magnetic effect in putting out 
the arc is much greater than that of the 
heat causing the arc to rise. By improp- 
erly forming the horns, the arc will 
travel down instead of up, and will not 
clear itself. 

Protection for Wood Pole Transmission 
Lines—Practically complete protection fr 
wood pole transmission lines can be ef- 
fected against disturbances from atmos- 
pheric lightning by an overhead ground 
wire in connection with a lightning-rod 
and horns protecting the insulators. The 
overhead ground wire relieves the elec- 
trical stresses that would otherwise he 
thrown on the transmission line. A pipe 
supporting the ground wire acts as a 
lighthing-rod, and also as a horn to the 
top conductor, protecting its insulator. 
Side horns are attached to the cross-arm, 
protecting the two lower insulators, and 
these are all well grounded by a conduc- 
tor attached to the side of the pole. 

Static Discharges—The new form of 
multi-gap arrester includes a static dis- 
charger consisting of the high resistance 
with the smallest possible number of gaps 
in series. This should offer sufficient pro- 
tection against static wherever the arrest- 
er is used. There are cases, however, 
where the complete arrester is not thought 
necessary; such, for instance, as to protect 
underground cable systems having no ex- 
posure to lightning. In these cases the 
high resistance and series cylinders can 
be installed alone. Of course, no protec- 
tion against low-frequency surges of 
power is secured, and if such are likely 
to occur the whole of the arrester should 
be used. 

Water-Jet Arrester—What is known as 
the water-jet arrester has been used abroad 
to some considerable extent, and in cer- 
tain localities has apparently obtained a 
reputation which it is difficult to justify. 

The equivalent needle-gap and the re- 
sistance of this arrangement are so great 
that it is evident that no real protection is 
obtained by its use. Its only function can 
be that of a high resistance connected per- 
manently to the line, and in this case it 
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has the advantage of being self-repairing 
if ruptured by discharge. It should to 
some extent prevent the slow accumulation 
of static charges on the line. It is, how- 
ever, difficult to install, and it is ques- 
tionable if the same results can not better 
be obtained in other ways, and its use 
is not recommended. 

Ground Wire—Without doubt an over- 
head ground wire affords protection to a 
transmission line. This protection is not 
complete, as a very few cases exist where 
insulators have been lost by lightning 
strokes even when a ground wire was used, 
but these instances are so very rare that 
the use of a ground wire is strongly recom- 
mended. It should, however, be installed 
in addition to other apparatus, and, while 
it will almost entirely protect the line, it 
does not protect the station apparatus 
completely. 

The use of a ground wire very greatly 
relieves the stress which can be thrown 
on the station apparatus, however, and 
much reduces the duty required of the 
station lightning arresters. | 

A three-eighth-inch stranded steel wire, 
grounded at least every 500 feet, should 
be installed above the highest transmission 
wire. Experience demonstrates that this 
is desirable, and that a ground wire below 
the transmission wires or in the centre of 
a triangle is not as effective as one above. 
One ground wire is all that is necessary, 
although theoretically more are better. 

Where a ground wire is used in connec- 
tion with the grounded neutral of a star- 
connected high-tension system, the best 
results will be obtained. In some cases 
the ground wire is mounted on insulators 
and is identical with the other conductors, 
in which case it is possible to use it as a 
spare conductor after removing the 
grounds. Jn all cases, both with wooden 
pole transmission lines and where steel 
towers are used, the use of a ground wire 
is recommended as a protective device 
against the effect of lightning. 

Choke-Coils—The disturbances on a 
system in which protective apparatus is 
used come from various sources and are 
of various characteristics as regards volt- 
age and frequency. If our object was to 
protect the station against disturbances 
which emanate from the transmission line, 
high reactance might be desirable except 
as it interferes with the regulation of the 
system. When, however, the disturbance 
is inside the choke-coil, high reactance is 
undesirable. In the case of a system with 
large capacity, an arcing ground in serics 
with the high reactance choke-coil may 
cause excessive rise of voltage. If one 
goes through the list of possible disturb- 
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ances, it is seen that in some cases high 
reactance in a choke-coil is desirable and 
in others it is equally undesirable. It is, 
therefore, recommended that a choke-coil 
be used, but that it possess but moderate 
reactance, sufficient to reduce the pressure 
thrown on the station apparatus by an 
amount which will in general bring it 
within the safe value of the dielectric 
strength of such apparatus. Moreover, a 
choke-coil to be effective at high-frequency 
discharges should have very little capacity 
between turns; otherwise the discharge 
will merely pass through from turn to 
turn. The coils should, therefore, not be 
too close together and should be insulated 
by a substance having low specific induc- 
tive capacity—air. Another advantage 
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Fic. 1.—PoTENTIAL DISTRIBUTION WITH CAPAC- 
ITY BETWEEN CYLINDERS AND GROUND. 


of air as an insulator for a choke-coil is 
that there is no chance of permanent short- 
circuit. Where ordinary insulation is used 
in a choke-coil, there is no way to tell 
that the insulation has not been destroyed. 
Each stroke may break down a few turns 
until finally the coil is punctured from 
end to end. At the next stroke there is 
trouble. 

Grounds—It is of the utmost impor- 
tance to have the lightning arresters well 
grounded. The ground wire, preferably 
flat copper strip, should lead directly to 
ground with as few bends as possible. It 
sometimes happens that a good ground 
can not be conveniently made near the ar- 
rester, or that a better one can be made 
at a more distant point. In this case it 
is recommended that the principal ground 
be made at the more distant point, but 
that a ground of some sort, the best pos- 
sible under the conditions, be made di- 
rectly beneath the arrester. By the use 
of three grounds at a station the ground 
resistance of each can be determined. The 
two secondary grounds need not be com- 
plicated or expensive; iron pipes driven in- 
to the ground will answer. A record of the 
resistance of the grounds ean thus be kept, 
and their good condition assured. All 
three should be used in parallel. 
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Multi-Gap Lightning Arrester—The es- 
sential elements of the multi-gap light- 
ning arrester consist of a number of cylin- 
ders between line and ground and line 
and line, these cylinders being spaced with 


a small air-gap between them. 


The multi-gap arrester is distinguished 


Fia. 2.—CaAPpacity BETWEEN EACH CYLINDER 
AND GROUND. 


from the single-gap arrester in that it can 
he made to discharge abnormal rises of po- 
tential without disturbing operating con- 
ditions. Under most conditions of its op- 
eration it discharges at a much lower volt- 
age than does a single gap, the length 
of which is equal to the sum of the small 
gaps, and the interrupting power is such 
that the disturbing charge passes off with- 
out allowing the dynamic current to fol- 
low for more than one-half cycle. 
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As shown diagrammatically in Fig. 1 
the cylinders of the multi-gap arrester act 
as plates of condensers in series and this 
condenser function of the multi-gap ar- 
rester is the essential feature of its opera- 
tion. 

Supposing capacity to exist between 
the evlinders and no capacity between 
cylinders and ground, if a potential is ap- 
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plied across the arrester, the distribution 
of this potential will follow a straight line 
law and the fall of potential will be the 
same between any two cylinders. If now 
we ground one end of this device, the dis- 
tribution of potential over the cylinders 
remains the same in value, but the poten- 
tial is all in one direction, or the whole 
device is raised above zero potential. How- 
ever, besides the capacity between cylin- 
ders, capacity also exists between cach 
cylinder and ground. This is shown dia- 
grammatically in Fig. 2. The function of 
this second capacity is to distort the gra- 
dient. Where the number of cylinders 15 
small, the curve showing the distribution 
of potential does not differ greatly from 
a straight line, as shown in Fig. 3. 

If, instead of grounding the transform- 
er in the middle, we now ground it at 
one end, the whole device is raised above 
zero potential and the distribution of po- 
tential over the cylinders is as shown in 
Fig. 3, where the curvature is in the same 
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direction throughout but again not differ- 
ing greatly from a straight line. 

Where we have a large number of cylin- 
ders, the conditions are somewhat changed. 
If we have a device as shown in Fig. 4, 
which is supposed to represent a large 


' number of cylinders connected across a 


transformer with grounded neutral, the 
distribution over which is shown, it will 
be noted that this curve differs consi:ler- 
ably from a straight line. In this case 
there is a part of the apparatus in the 
middle where very small difference of po- 
tential exists between the cylinders, and 
the fall of potential at the end cylinders 
is much greater than that which exists 
between the cylinders nearer the middle. 
The distribution of potential over the de- 
vice exhibits the general form of combina- 
tion of an exponential function opposite 
sign as shown in the sketch. If one end 
of the transformer is grounded instead of 
the middle, we have the distribution of po- 
tential shown in Fig. 5. It will be noted 
that the drop of potential over the end 
cylinders, as shown in V’, Fig. 5, is very 
much greater than that shown in V', Fig. 
4, the voltages between lines being the 
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same. If this potential drop reaches a 
certain value, a discharge across the ceylin- 
ders takes place. With a large number of 
cylinders, therefore, a voltage which could 
not break through when the system was 
grounded in the middle may be high 
enough to break through when one end is 
grounded. 

It will be seen that the potential be- 
tween the first and second cylinders in 
Fig. 5 is much greater than between the 
second and third, etc., from which it is 
evident that this arrester breaks down in 
successive steps. At a certain voltage 
across the arrester, the potential gradient 
between the first and second cylinders is 
sufficient to break down the dielectric be- 
tween them. The potential of the second 
cylinder then, being connected to the first 
by an arc, rises, and may rise to such a 
point that it breaks down to the third 
cylinder, and the third to the fourth, and 
so on till the are has passed entirely 
across the arrester; then the line current 
starts flowing across and the distribution 
of potential is changed, following now a 
straight line as shown. The potential 
difference between all cylinders is then the 
same, and becomes much less than in the 
case before a breakdown. It is well known 
that to maintain an arc of alternating cur- 
rent across a gap the voltage must be at 
least high enough to re-break down the 
dielectric each time after the are goes 
out at the end of a half-cycle. The di- 
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electric is greatly weakened by the heat 
produced by the passage of the arc, there- 
fore the voltage to maintain the arc need 
not be as high as that which originally 
broke across. ; 

The arresters are designed so_that the 
voltage gradient shown by the straight 
line in Fig. 5 is not steep enough to give 
a voltage across the gaps high enough to 
maintain an alternating-current are. An 
arc following a discharge across the ar- 
rester would therefore go out at the end 
of the half-cycle in which it occurred. 

Fig. 6 shows the distribution of poten- 
tial over the arrester with 
grounded, where breakdown occurs over a 
number of gaps without a complete dis- 


one line 
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charge. This is one of the phenomena of 
multi-gaps. It will be noted that the po- 
tential gradient between the first two 
cylinders begins in this case at a point 
greater than the spark voltage, and that 
when this gap breaks down a new grad-- 
ent is then established from cylinder No. 
2, which, although not so steep as that 


611 


dicates in the most interesting manner 
the difference due to the effect of fre- 
quency, which is a very important factor 
with the multi-gap lightning arrester. 
When the breakdown occurs from the first 
to the second evlinders, the potential of 
the second cylinder depends upon the 
As this 


amount of current which passes. 
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Fria. 6.—DISsTRIBUTION OF POTENTIAL OVER ARRESTER WITH ONE LINE GROUNDED. 


BREAKDOWN 


Over A NUMBER OF GAPS WITHOUT COMPLETE DISCHARGE. 


from No. 1, still breaks down the gap to 
No. 3; thus the successive gaps break 
down until a gradient is reached less than 
the spark voltage. ‘The reason for the de- 
crease in gradient is as follows: When 
breakdown occurs from one cylinder to an- 
other, the second cylinder is charged to 
the potential of the first, less the drop in 


current is that due to the capacities which 
have been considered, it will be greater at 
high frequencies and the fall of potential 
between the first and second cylinders will 
therefore be Jess. As the arrester gaps 
break down successively, the fall of po- 
tential from one evlinder to another is 
less, and therefore such an arrester will 
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voltage due to the are. The current which 
flows across the gaps in this are is, of 
course, small. It is made up at the norinal 
frequency charging current and the charg- 
ing current necessary to raise the gradient 
to its new position. On low frequency 
this last is most important. Due to the 
drop in voltage as the successive cylinders 
break down, the current through the arc- 
ing gaps also decreases, the gradient of 
drop in voltage following a curve. If the 
potential gradient as the arrestir breaks 
down from one cylinder to another does 
not reach a value less than that of the 
spark voltage, the breakdown of the ar- 
rester is complete and discharge passes 


entirely across the apparatus. This means. 


that either the voltage was higher at the 
start than in Fig. 6, or that the drop in 
voltage between the gaps was less. This 
is shown clearly in Fig. %, which also in- 


discharge at a lower voltage for a higher 
frequency than for a low. At high fre- 
queney, due to the inductance of the 
cylinders themselves, the normal gradient 
is steepened; this also assists breakdown. 
In such cases where the arrester dis- 
charges completely, no point is reached 
where the potential gradient is less than 
that of the spark voltage. 

As is well known, the multi-gap arrest- 
er without resistance discharges more eas- 
ily at high frequencies than at low. By 
properly designing the resistance this can 
in a large measure be overcome, so that 
the arrester will protect equally well at one 
frequency as at another. 

In the same way that high frequency 
lowers the breakdown of multi-gaps by 
increasing the current of the spark, high 
resistance, by absorbing voltage when this 
current flows, decreases breakdown. Re- 
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sistance is more effective at high fre- 
quency in increasing breakdown voltage, 
as at high frequency the charging current 
is higher and therefore there is. more volt- 
age drop in the resistance. 

Resistance—Resistance is one of the im- 
portant factors of lightning-arrester con- 
struction. Its usual functions are, in gen- 
eral, 1, to limit the current, 2, by shunt- 
ing part of the arrester to give fewer gaps 
for low frequency to break across. 

Series resistance limits the current un- 
der all conditions, but, although in this 
way protecting the arrester, it is danger- 
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Fia. 8.—GAP8 AND RESISTANCE ARRANGEMENT 
FOR ANY FREQUENCY. 


ous in case of a surge. It has still an- 
other and perhaps worse effect. All re- 
sistance is more or less inductive, and in 
case of high-frequency stroke, series re- 
sistance will prevent free discharge and 
tend to reflect the disturbing wave. With 
series resistance the arrester may have all 
the optical appearance of discharging frec- 
ly and may puncture test papers, while its 
real value as a protecting device is not in- 
dicated in any way. 

The desirable characteristics of resist- 
ance are as follows, it being impossible to 
obtain them all in any one known com- 
bination: 

1. Sufficient heat-absorbing capacity, 

2. Surface of such character that are 
will not flash over, 

3. Must be easily replaceable, 
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4. Non-absorptive as regards mois- 
ture, 

5. Uniform conductivity over sec- 
tion, 

6. Non-inductive and straight, 

7. Should have no coherer action, 

8. Sufficient mechanical strength to 
stand red heat without failing, 

9. High specific resistance, 

10. Resistance should not change with 
use, 

11. Must not become incandescent un- 
der service conditions, 

12. Must allow of good contacts. 
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Fie. 9.— ARRANGEMENT OF GAPS AND RESIST- 
ANCE TO DISTRIBUTE CURRENT AND RELIEVE 
INE. 


Ideal Lightning Arrester—The ideal 
lightning arrester should prevent any rise 
of voltage dangerous to insulation. It 
should offer a free path of discharge from 
line to ground and from line to line, and 
should perform its functions without dis- 
turbing the operation of the system. It 
should put out the arc at the end of the 
half-cycle in which it starts, and should 
have no discrimination in its protective 
power as regards the frequency of the dis- 
turbance. That is, it should discharge at 
a certain voltage for any frequency. An 
arrangement of gaps and resistance as 
shown in Fig. 8 meets this last condition, 
in this way; gaps alone break down more 
easily at high frequencies, but high fre- 
quencies will not readily break down 
through both resistance and gaps. Low 
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frequency is not impeded as much by re- 
sistance but can break through only a 
few gaps for the same voltage compared 
with high frequency. For a given voltage, 
then, the higher frequencies would break 
through the path with gaps only; fre- 
quencies somewhat lower, through the 
path with moderate resistance; and low 
frequency and accumulated static through 
the path with the high resistance. An 
arrester of this type, however, possesses 
the disadvantage that after a voltage of 
low frequency breaks across the gaps in 
series with the high resistance, the cur- 
rent which can follow can not relieve the 
line. This can be overcome by an ar- 
rangement such as shown in Fig. 9. In 
this case the same paths of breakdown 
for the different frequencies are retained, 


Fic. 10.—ARRANGEMENT OF ARRESTERS FOR 
85,000 VOLTS. 


but now if low frequency breaks down the 
gaps in series with the high resistance, the 
entire voltage less that consumed in the 
arcing gaps is concentrated across the 
next highest division of gaps. These, if 
correctly designed, will at once break 
down, passing the strain still further up 
the arrester, and so on, the arrester break- 
ing down in sections until it is either com- 
pletely broken down or the line voltage 
has been lowered by the current flowing 
through the resistance. 

The arrangement for these arresters for 
35,000 volts is shown in Fig. 10 for the 
delta and ungrounded star transformer 
connection. Each leg is connected to one of 
systems. Each leg is connected to one of 
the lines through a spark gap, shunted by 
a fuse. Connected in just below the 
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fuse is a novel device, in that there are 
the three resistances in parallel, tapping 
in to different parts of the leg as shown. 
These three line legs are joined at their 
lower ends by a common or multiplex con- 
nection, from which, for ungrounded sys- 
tems, a fourth leg connects to the ground. 
In the arrester for grounded star systems 
no fourth leg is added, the multiplex con- 
nection being connected to ground. 
Fuses—The use of a fuse in shunt 
with a spark-gap is for the condition of 
continuous high voltage on the lines from 
any cause, an arcing ground or otherwise, 
The fuse will then blow and it will throw 
the gap in series with the arrester and 
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Fie. 11.—O8CILLOGRAM OF DISCHARGE 
PHENOMENON. 
thus bring about an automatic adjustment 
of the gaps. This allows the arrester to 
be adjusted to discharge at but a small 
percentage above the line voltage, and thus 
to afford real protection. The introduc- 
tion of the extra gap does not destroy the 
arrester as a protective device; it mercly 
adds a factor of safety against the destruc- 
tion of the arrester. If this fused gap 
were omitted, its equivalent would have to 
be introduced as additional multi-gaps. 
This fuse is so proportioned that it will 
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Fig. 12.—0O8CILLOGRAM OF DISCHARGE 
PHENOMENON. 


not blow at an ordinary discharge. The 
small complication of the addition of this 
device is much more than offset by the 
close adjustment possible in the arrester, 
thus allowing the best protection to be 
had. 

Resistances—The three resistances des- 
ignated respectively L, M, and H for low, 
medium, and high, represent a distinct ad- 
vance in the art of lightning-arrester de- 
sign. ` ! 

Lightning arresters of the form shown 
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in Fig. 10 have been designed for the fol- 
lowing voltages: 6,600, 10,000, 12,500, 
15,000, 20,000, 25,000, 30,000, 35,009, 
40,000, 45,000, 50,000, and 60,000 volts. 
Anything between these voltages is, of 
course, taken care of by the arrester on 
one side or the other, as is thought tett. 
For lower voltages, down to 500 viIts, 
the arresters are of slightly different de- 
sign, having only two resistance rods, For 
voltages below 500 volts, no resistance is 
necessary, as the voltage is so low that the 
are can never hold. These arresters, there- 
fore, consist simply of single spark-gaps 
to be connected directly across the line. 
The 2,300-volt arrester consists of four- 
teen cylinders, nine of which are shunted 
by a low resistance and eleven by a high 
resistance. 

Fig. 11 shows an oscillogram of a dis- 
charge of this type of arrester. It is seen 
that the only current in the shunted gaps 
is the current of static discharge. It 
should be noted that the current shown 
is not a measure of the true current, as 
the oscillograph can not respond to cur- 
rents of such high frequency. Fig. 12 
shows an interesting oscillogram. Here 
both the total number of gaps and the 
shunted gaps were reduced to a point con- 
siderably below the safe limit. 
discharge was at once followed by a half- 
evele of short-circuit current across all 
the gaps, voltage falling almost to zero. 
The following half-cycle, however, shows 
that the current left the shunted gaps 
and flowed through the resistance, ex- 
tinguishing entirely after the end of this 
half-cycle. With the small number of 


gaps used, if it had not been for the re- 
sistance the are would have undoubtedly 


held and -the arrester would have been 


destroyed. This merely shows the protec- 
tion offered by a shunt resistance a step 
below that designed. In a correct desig, 
the dynamic could not have started across 
the shunted gap in this way, and the total 
number of gaps is sufficient to extinguish 
the arc of short-circuit, even with no re- 
sistance. 
—__<-@—-2—__—__ 


Annual Convention of the 
American Street and Inter- 
urban Railway Associa- 
tion. 

The annual convention of the American 
Street and Interurban Railway Associa- 
tion will be held at Atlantic City, N. J., 
Monday, Tuesday, Wednesday, Thursday 
and Friday, October 14, 15, 16, 17 and 18. 


This convention will include the annual 
meetings of the Accountants’, Engineer- 
ing, Claim Agents’ and Manufacturers’ 
associations. The dates upon which the 
different associations will hold their meet- 
ings have not been announced. 

The exhibit of the Manufacturers’ Asso- 
ciation will be held on the steel pier. 


The static — 
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Committees of the Under- 
writers’ National Elec- 
tric Association. 

The following committees have been ap- 
pointed as a result of the recent meeting 
of the Underwriters’ National Electric As- 

soclation : 

Committee on Transformers (Rule 13) 
—(C. H. Hill, chairman, 316 Walnut 
street, Philadelphia, Pa.; H. R. Sargent, 
General Electric Company, Schenectady, 
N. Y.; Dana Pierce, 382 Ohio street, 
Chicago, III. 

Committee on Rule 24S—Ralph Sweet- 
land, chairman, 55 Kilby street, Boston, 
Mass.; J. E. Cole, 11 Wareham street, 
Boston, Mass.; G. E. Bruen, 32 Nassau 
street, New York, N. Y. 

Committee on Rules 24A-25 and 49A 
—Dana Pierce, chairman, 382 Ohio street, 
Chicago, Ill.; G. E. Bruen, 32 Nassau 
street, New York, N. Y.; G. S. Lawler, 
31 Milk street, Boston, Mass. 

Committee on Mercury Vapor Lamps— 
J. C. Forsyth, chairman, 32 Nassau 
street, New York, N. Y.; E. A. Fitzgerald, 
Box 298, Syracuse, N. Y.; Wm. McDevitt, 
131 South Fourth street, Philadelphia, 
Pa. 

Committee on Laboratory Report on 
Condulets—E. V. French, chairman, 31 
Milk street, Boston, Mass.; F. E. Cabot, 
55 Kilby street, Boston, Mass.; C. M. 
Goddard, 55 Kilby street, Boston, Mass. 

Committee on Slow-Burning Wire—F. 
E. Cabot, chairman, 55 Kilby street, Bos- 
ton, Mass.; H. O. Lacount, 31 Milk 
street, Boston, Mass.; A. M. Schoen, 339 
Equitable Bldg., Atlanta, Ga. 

Committee on Rule 64, Signaling Sys- 
tems—F. E. Cabot, chairman, 55 Kilby 
street, Boston, Mass.; Ralph Sweetland, 
55 Kilby street, Boston, Mass. ; E. A. Fitz- 
gerald, Box 298, Syracuse, N. Y.; C. H. 
Hill, 816 Walnut street, Philadelphia, 
Pa.; C. J. H. Woodbury, 125 Milk street, 
Boston, Mass.; F. W. Jones, 253 Broad- 
way, New York, N. Y.; C. C. Johnson, 
195 Broadway, New York, N. Y. 

Committee on Recodification of Code— 
C. M. Goddard, chairman, 55 Kilby 
street, Boston, Mass.; H. O. Lacount, 31 
Milk street, Boston, Mass.; J. E. Cole, 
11 Wareham street, Boston, Mass. ; W. H. 
Blood, Jr., 84 State street, Boston, 
Mass. ; E. McCleary, 213 Jefferson street, 
Detroit, Mich. 

Committee on Specifications for Elec- 
trie Cranes—G. S. Lawler, chairman, 31 
Milk street, Boston, Mass. ; J. G. Emery, 
Jr., Shaw Electrie Crane Company, 
Muskegon, Mich. ; A. G. Wilbor, 5 Haynes 
street, Hartford, Ct. 

Committee on Grounding, Systems for 
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Protection Purposes (Under Rule 13A)— | 


C. M. Goddard, chairman, 55 Kilby 
street, Boston, Mass. ; F. E. Cabot, 55 Kil- 
by street, Boston, Mass.; E. V. French, 31 
Milk street, Boston, Mass. 

Committee on Rule 2A—G. E. Bruen, 
chairman, 32 Nassau street, New York, 
N. Y.; Arthur Williams, New York Edi- 
son Company, 55 Duane street, New 
York; F. A. C. Perrine, 49 Wall street, 
New York, N. Y. 

Committee on Rules and Specifications 
for Fan Motors—G. E. Bruen, chairman, 
32 Nassau street, New York, N. Y.; J. C. 
Forsyth, 32 Nassau street, New York, 
N. Y.; W. H. Merrill, Jr., 382 Ohio 
street, Chicago, Ill. 

Committee on Fixtures for Lighting 
Telephone Switchboards—R. P. Strong, 
chairman, 809 Hibernia Bldg., New Or- 
leans, La.; W. H. MeDonald, 703 Wilder 
Bldg., Rochester, N. Y.; W. S. Boyd, 382 
Ohio street, Chicago, TH. 

Committee on Switches and Cutouts— 
H. O. Lacount, chairman, 31 Milk street, 
Boston, Mass.; Dana Pierce, 382 Ohio 
street, Chicago, Ill; J. E. Cole, 11 Ware- 
ham street, Boston, Mass.; Ralph Sweet- 
land, 55 Kilby street, Boston, Mass. ; F. E. 
Cabot, 55 Kilby street, Boston, Mass. 

Committee on Street Railway Property, 
Including Rolling Stock—Ralph Sweet- 
land, chairman, 55 Kilby street, Bosion, 
Mass.; Wm. McDevitt, 131 South Fourth 
street, Philadelphia, Pa.; R. E. Loomis, 
19 Liberty street, New York, N. Y.; F. 
T. Sloane, 85 Clinton street, Brooklyn, 
N. Y.; O. B. Johnson, 55 Kilby street, 
Boston, Mass. 

Committee on Variable Speed Motors— 
H. ©. Lacount, chairman, 31 Milk street, 
Boston, Mass.; C. B. Skinner, Westing- 
house Electrice and Manufacturing Com- 
pany, Pittsburg; H. R. Sargent, General 
Electric Company, Schenectady, N. Y. 

Committee on Theatre Wiring—J. E. 
Cole, chairman, 11 Wareham street, Bos- 
ton, Mass.; H. C. Harris, Columbus, 
Ohio; W. D. Carroll, City Electrician, 
Chicago, I. 

Committee on Rheostat Rules and 
Specifications—G, E. Bruen, chairman, 32 
Nassau street, New York, N. Y.; J. C. 
Forsyth, 32 Nassau street, New York, 
N. Y.; A. R. Small, 382 Ohio street, 
Chicago, Tl. 

Committee on Rules and Specifications 
for Metal Moldings—A. M. Paddon, 
chairman, 434 State street, Schenectady, 
N. Y¥.; J. E. Cole, 11 Wareham street, 
Boston, Mass.; Wm. McDevitt, 131 South 
Fourth street, Philadelphia, Pa. 

Committee on Specifications for Elec- 
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trie Signs—J. C. Forsyth, chairman, 32 
Nassau street, New York, N. Y.; W. H. 
Merrill, Jr., 382 Ohio street, Chicago, IIL. ; 
J. R. Strong, 35 South Wiliam street, 
New York, N. Y.; H. S. Wyncoop, Mu- 
nicipal Building, Brooklyn, N. Y. ° 

Committee on Rules for Cireuit-Break- 
ers with Motors—A. M. Schoen, chair- 
man, 339 Equitable Bldg., Atlanta, Ga. ; 
Arthur Lewis, Wilkes-Barre, Pa.; J. N. 
Meade, 316 Walnut street, Philadelphia, 
Pa. 

Committee on Service Wires (Rule 
12ZA)—Ralph Sweetland, chairman, 55 
Kilby street, Boston, Mass.; W. H. Blood, 
Jr., 84 State street, Boston, Mass.; C. 
H. Hill, 316 Walnut street, Philadelphia, 


Pa. 
—o 


Illuminating Engineering 
Society. 

A meeting of ihe New York section of 
the Hluminating Engineering Society was 
held'at the Edison Auditorium, New York 
city, on Friday evening, April 12, and an 
Informal discussion held on various topics. 

The meeting was opened by Dr. Clayton 
H. Sharp, president of the society, who 
called attention to the need for increasing 
the membership, in order to put the so- 
ciety upon a substantial basis. 

The first topic to be taken up was, “To 
What Extent in Practice Can the Distribu- 
tion of Light About a Lamp be Modi- 
fed by Reflectors or Globes?” This was 
opened by V. R. Lansingh, who, by means 
of a large number of lantern slides, 
showed the distribution of light about 
lamps of various types, and the modifi- 
cations which could be effected by means 


of the many types of shades and reflectors- 


now available. In general, the narrower 
reflectors give a wide distribution of light, 
and the wider ones give a more concen- 
trated result. In bis remarks, Mr. Lan- 
singh called attention to the necessity for 
keeping glassware clean, as if dust be al- 
lowed to collect upon it, a decrease in the 
efficiency of about twenty-five per cent 
may easily result. 

A communication was read from Major 
E. L. Zalinski, discussing the action of 
diffusing reflectors. These, in general, 
give a wider distribution of light within 
the reflector itself before being coated. 
One of the recent developments has been 
the use of a porclain diffusing reflector 
immediately above the glass reflector itself. 

Dr. Louis Bell discussed the effect of 
the shape of globes and reflectors, and 
showed why a frosted surface would tend 
to give a wider and softer distribution 
of light than a clear surface, In general, 
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however, the two effects of pure reflection 
and dispersion are present, though to vary- 
Ing degrees. 

Preston S. Millar showed how a dif- 
ferent distribution of light would be 
found by measurements taken around a 


reflector, though at different distances. 
He showed also curves illustrating the ef- 
fect of a frosted globe placed around a 
discolored incandescent lamp. It had 
heen suggested that somewhat the same 
effect might occur here as was found when 
the lamp itself had been frosted—that is, 
a considerable decrease in the amount of 
light, due to absorption by the deposit of 
carbon. It was found that in this par- 
ticular the effect with the globe was small, 
probably not more than one per cent. 

The second topic, “Standards of Light, 
Primary and Secondary,” was discussed 
briefly by J. E. Woodwell, who referred 
to the work of the Bureau of Standards, 
Washington. 

The third topie, “The Comparative 
Rating of Inverted and Upright Gas 
Lamps,” was introduced by P. S. Millar, 
who commented upon the present 
methods. The situation is bad, and some 
consistent method is very desirable. 

ki. Y. Porter said that he believed the 
day was not very far distant when light- 
ing companies would sell illumination in- 
stead of gas and light. Ue suggested that 
a light meter of some kind, depending 
perhaps upon the action of selenium, 
might be installed, by means of which the 
light actually delivered could be meas- 
ured. 

K. L. Elliott said that the custom of 
rating lamps by means of their horizontal 
candle-power was bad. The incandescent 
lamp companies are trying to get around 
this by rating the lamps according to the 
energy of consumption, but this is really 
begging the question. The same is true 
of the method of furnishing light byv 
means of gas. He thought that this mat- 
ter should come up before the committee 
on nomenclature and standards, and a 
more satisfactory state of affairs might 
thus be brought about. 

The fourth topic was, “Is It Desirable 
to Mix Different Colors of Light and 
Kinds of Illuminants in Store Lighting?” 
The discussion was opened by E. Y. 
Porter, who said that it never was desir- 
able, that the conditions existing in any 
room or building should be considered 
and the best type of illuminant for that 
particular place be decided upon. This, 
then, should be installed alone. He re- 
ferred to a building in Newark where 
several types of electric lamps are em- 
ploved. Each set accentuates the pecu- 
liarities of the others, and this produces 
a disagreeable effect, 

W. H. Gardiner, Jr., agreed with Mr. 
Porter that different kinds of lamps 
should never be mixed, but this is usually 
done because the kind of light given by 
one lamp is most suitable for some par- 
ticular part of the room, while that from 
another satisfies better elsewhere, 

The meeting was then adjourned, 
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The Dedication of the Engineering Societies Building. 


Professional Sessions of the American Institute of Electrical Engineers, the American Society of Mechanical 


Engineers and the American Institute of Mining Engineers. 


Formal Receptions by the Founder Societies and 


by the Associated Societies Having Headquarters in the New Building. 


HE formal exercises incident to the 
dedication of the Engineering So- 
cieties Building, 29-33 West 

Thirty-ninth street, New York city, were 
begun rather informally by a special 
meeting of the American Institute of 
Electrical Engineers, held in the audi- 
torium of the building on Monday eve- 
ning, April 15. The paper of the evening 
was presented by Louis M. Potts, and was 
entitled, “The Rowland Telegraphic Sys- 
` tem.” President Sheldon called the meet- 
ing to order and announced a statement 
from the secretary, which would be fol- 
lowed by a statement from the chairman 
of the Institute Land and Building Fund 
(Committee, T. C. Martin. 

Secretary Pope extended an invitation 
to every one present to inspect the Insti- 
tute headquarters on the tenth floor. 

Mr. Martin then announced that when 
the Engineering Societies Building pro- 
ject was taken up in earnest a short time 
ago, and the Institute found itself respon- 
sible for its fair share of the cost of the 
land, there was a debt of $185,000 facing 
the members. He could report, as a re- 
sult of the labors of the Land and Build- 
ing Fund Committee, pledges amounting 
to $165,000, of which $125,000 has been 
paid. With the balance on hand, the In- 
stitute could face dedication day with a 
clear title. “But,” said Mr. Martin, “the 
Institute balance is sacred, and should be 
so regarded by all the members. Now, 
there are a great many of the members 
who have not made either contributions or 
pledges. It is for these members to take 
a quick interest in the matter and give 
their financial support to this enterprise, 
so that the Institute may shortly complete 
its entire subscription of $185,000, and 
have a considerable surplus, leaving the 
Institute balance intact.” 

President Sheldon said that it gave him 
a great deal of pleasure to present to the 
Institute one of its honorary members, a 
past-president of the Institution of Elec- 
trical Engineers of Great Britain, a man 
who had taken a great deal of interest in 
the American Institute of Electrical En- 
gimeers, and one who had attended its first 
session; a man who had been looked up to 
as the fountain-head of information for 
mamy years, and one who had devoted his 
life to developing the telegraphic indus- 


try. 


Sir William Preece received a very 
hearty expression of welcome from the 
members present, and, in response, stated 
that of all the honors which had been con- 
ferred upon him, none gave him greater 
pride than to preside as chairman over a 
meeting of the American Institute of 
Electrical Engineers. He then called 
upon Mr. Potts to read his paper. 

Mr. Potts abstracted his paper, passing 
over the details of construction and dwell- 
ing simply upon the essential points. 

The Rowland telegraphic system com- 
bines the two features of multiplexing and 
printing. The multiplexing is accom- 
plished by the svnchronous operation of 
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instruments at the terminal stations. In 
an octoplex installation, each of the four 
operators is given the use of a telegraph 
line one-fourteenth of a second, at inter- 
vals recurring three and one-half times a 
second. The printing is accomplished by 
a direct method, no punched or otherwise 
prepared tape being used either at the re- 
ceiving or sending stations. The appa- 
ratus includes means for shifting the telc- 
graph blank, for changing the position of 
the carriage, and for moving the blank 
entirely away from the printing mechan- 
ism when a new message is to be recorded. 

The theoretical maximum speed 1s 
about forty words per minute. On ac- 
count of the time required for returning 
the carriage to the beginning of the line 
when operating for long periods, the speed 
in actual practice is about thirty-five 
words per minute. Upon a basis of thirty 
words per message, which is generally ac- 


‘ness, 


cepted as a fair average, this speed is 
equivalent to a rate of about seventy-five 
messages per hour per operator, or 300 
in each direction: per hour per wire, or 
600 per hour per wire for full octoplex. 

In the Rowland system of telegraphy 
the basis of the telegraphic current is an 
alternating current. In an octoplex in- 
stallation the current at the normal speed 
of operation has a period of ninety-eight 
cycles per second. The same current is 
used for signaling and synchronizing. The 
alternating current is sent over the line 
continuously. The signals consist in re- 
versing certain combinations of waves. 

The author concludes that the most im- 
portant practical requirements of tele- 
graphic service are accuracy and prompt- 
In the Morse system the presence 
of the human element in every operation 
necessarily introduces corresponding in- 
accuracies. In the Rowland system the 
human element is reduced to a minimum . 
by keyboard transmission and automatic 
reception. The printed local record be- 
fore the Rowland operator, too, shows 
what has been transmitted and furnishes 
the operator an immediate method of 


_ checking the message sent. The octoplex 


wire capacity of the Rowland, and direct 
transmission from typewriter keyboards, 
with direct reception in printed characters 
on regular telegraphic blanks, ready for 
immediate delivery, constitute the best 
possible combination to insure prompt- 
ness, 

The author claims that the efficiency of 
a Rowland operator is practically double 
that of a Morse operator. To transmit a 
Morse message, two skilled operators are 
necessary, while to transmit a Rowland 
message one typist is necessary. The sole 
requirement that the operator shall be a 
typist and able to transmit a message in- 
telligently greatly broadens the labor field 
and permits the economies incident to 
such an increased supply. 

Sir William called upon Ralph W. Pope 
to open the discussion. Mr. Pope first 
expressed for the members the apprecia- 
tion which was felt at the signal honor 
conferred upon the Institute in having 
Sir William for its chairman upon this 
occasion. 

In considering the paper of the evening, 
Mr. Pope said that one of the first things 
we must do is to divest ourselves of the 
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opinion that anything that would super- 
sede the Morse would be welcome. The 
fact that the Morse now is and has stood 
its ground with hardly any change what- 
ever for so long a period demonstrates its 
practicability and indicates that it will 
prevail. Mr. Pope indulged in some very 
interesting reminiscences concerning the 
early operators’ work with the Hughes, 
the House and the Bain printing tele- 
graphs. These had all come and gone, 
and the manual system of Morse tele- 
graphy had overcome each of them in 
turn. A few days ago Mr. Pope, in com- 
pany with other members of the Institute, 
had had the pleasure, through the courtesy 
of Francis W. Jones, chief engineer of the 
Postal Telegraph-Cable Company, of wit- 
nessing the operation of the Rowland sys- 
tem on a line between New York and 
Boston. This test was conducted under 
severe conditions, as the weather in the 
territory through which the line ran was 
very bad. A message of reasonable 
length was transmitted to Boston and re- 
peated back to New York, sent and de- 
livered in five minutes. Mr. Pope was of 
the opinion that there would not be the 
saving in the labor cost that the author of 
the paper indicated. When carlier print- 
ing telegraphs had been put in use, only 
the most skilled and highest-priced ex- 
perts were assigned to their operation. It 
was a mistake to think that because the 
message could be sent by depressing the 
kevs of a typewriter that any fool could 
become a telegraph operator. The Row- 
land system of telegraphy was most 
beautiful, the apparatus was remarkable 
in its work, and for trunk line business, 
where high pressure prevailed at all times, 
the machine would undoubtedly have an 
application; but on way business and for 
a great many kinds of service the manual 
system would, in his opinion, always be 
found to be applicable because of its 
greater simplicity. 

Dr. A. E. Kennelly was then called 
upon. He thought it remarkable that al- 
though so many electrical applications 
had developed so rapidly that the tele- 
graph has almost stood still. While many 
considered that it had been marking time 
for years, some had felt that it had not 
kept up with the march of progress. 
However, it was the only system. which 
had stood its ground, literally. The tele- 
phone had been driven off the earth, the 
clectric-lghting systems had been driven 
off the earth, as had also the electric rail- 
wav systems. The telegraph, however, 
still maintains the earth as part of its cir- 
cuit, although it is more and more feeling 
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the influences. of static stresses, and is 
being affected by vagrant currents from 
other systems of electrical operation. 
From the evidences at hand to-day it 
seemed that rock bottom had been 
reached in the matter of telegraph econo- 
mies. The price of materials had ad- 
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vanced, and the cost of labor was also 
very high. Some form of automatic tele- 
graphy must be devised to supersede the 
Morse under those conditions where it 
would be found applicable. The system 
under discussion was ideal if the inertia 
of the moving parts could be reduced so 
that the high-speed characteristics could 
be maintained under all conditions. 


William Maver, Jr., then addressed the 


JoHN W. LIEB, JR., CHAIRMAN DEDICATION 


COMMITTEE. 
mecting. He thought the degree of suc- 
cess which had been reached with the 


Rowland, the Buckingham, the Murray 
and the Barclay systems highly encourag- 
ing. He often wondered what had set 
Professor Rowland to work upon this sys- 
tem of multiplex telegraphy. He had 
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heard that one inventor had spent $150,- 
000, and that, up to date, $9,000,000 had 
been expended in trying to develop auto- 
matic printing telegraph systems. To- 
day the Rowland system is in a very fair 
state of practical operation. Qualifica- 
tions, however, are necessary regarding its 
efficiency. The system has not been tried 
on very long lines, and its speed charac- 
teristics would change if it were. The 
system would undoubtedly need modifica- 
tion if applied to the New York-Chicago 
line. As Mr. Pope said, it was not ap- 
plicable to way wires. There was no ques- 
tion, however, as to its utility for the pur- 
poses to which it has already been ap- 
plied. He thought that, of the automatic 
systems, the Murray would be the best 


© for long distances, and the Rowland for 


short distances. Disagreeing with the 
author’s ideas concerning the elimination 
of the skilled operator, Mr. Maver called 
attention to the value of the skilled and 
intelligent Morse operator in checking 
errors which were introduced because of 
unbalancing influences—that is, the send- 
ing operator might put on the wire a per- 
fectly coherent message, but the influences 
operating against the wire might affect 
the message as received. In many cases 
the alert Morse operator made sense out 
of the received message where a person of 
less intelligence would have failed entirely. 
However, the Rowland system had a field. 
Its engineers were to be congratulated. 
It would be tried out and opportunities 
for improvement would doubtless be 
found. 

H. G. Stott spoke briefly concerning 
the dearth of papers before the Institute 
upon telegraphic subjects. He thought 
that possibly the reason why the advance 
had been so slow was because so little in- 
terest had been shown in the subject. 

E. F. Northrup called attention to the 
fact that it was six years ago the next 
morning, Tuesday, April 16, that Pro- 
fessor Rowland had died. He had been 
associated with Professor Rowland when 
he began to take an interest in multiplex 
telegraphy. He had had the great pleas- 
ure of working with him for three years. 
Mr. Maver had raised the question as to 
why Professor Rowland had taken up this 
matter. He could answer this question. 
Professor Rowland had a disease which 
he knew would kill him. He had often 
remarked that there were many beautiful 
problems in physics which he would like 
to work out, but that he felt that it was 
his duty to leave a heritage to his family. 
Rowland was one of the bravest souls the 
world has ever known. He worked upon 
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this system practically up to the day he 
died. Three days before his death he sent 
a note from his sick-bed to his laboratory 
suggesting the incorporation in the patent 
claims of some of the most important 
features of his invention. The Rowland 
system differed from other automatic sys- 
tems in that it was a kinetic system, as 
against a static system. Current was 
passing over the line at all times, with 
the paradox that if signals were sent sim- 
ultaneously from each end of the circuit 
that there was no current on the line at 
that time. He thought the author had 
not given sufficient emphasis to the feature 
of flexibility which was inherent in the 
Rowland system. Professor Rowland, be- 
fore his death, laid the basis for an in- 
finite flexibility in the distribution of mes- 
sages through the use of alternating-cur- 
rent telegraph systems. 

Gano S. Dunn said that there was a 
subtle something which bound all tele- 
graphers together. He paid a tribute to 
the industry which had made possible for 
him a college training, and had taken him 
from the dingy office, where the messen- 
ger boys congregated, and given him the 
opportunity of becoming a part of the 
splendid organization which was repre- 
sented by the American Institute of Elec- 
trical Engineers. He could not help 
dwelling upon the fact that a great many 
of the men who had been responsible for 
the developments in electrical engincer- 
ing of every description had had their 
start as telegraphers. The statements sct 
forth in the paper of the evening, he 
thought, should be qualified. If the pub- 
lic at large should read that such an in- 
crease in the rate of transmission were 
possible they would want to know how 
soon it would be when rates would again 
be lowered, under the circumstances. ‘The 
system was beautiful, but its application 
would be principally for that class of busi- 
ness upon which no increase in rates has 
been considered. He thought that the 
opportunity for the use of the automatic 
system was demonstrated by the condi- 
tions existing to-day regarding the use of 
duplex, quadruplex and octoplex sets. Out 
of 35,000 offices in the United States, he 
did not think there were 3,000 multiplex 
machines in use. Because of their com- 
plexity, it would be hard for them to 
break in upon the ordinary work, and he 
thought that for a long while, throughout 
the length and breadth of the land, the 
Morse system would prevail. 

In closing the discussion of the eve- 
ning, Sir William told some of his carly 
experiences. He began his work in 1852, 
and had had fifty-five years’ practical ex- 
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perience in telegraphy. One of the prides 
of his life was that he had had something 
to do with every advance which had been 
made in the art. In 1853 he had worked 


with Faraday and George Wren. That 
a time when static disturbances gave 


a great deal of trouble, and they knew 
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very little about them. He told of Edi- 
son’s making a trip to England carly in 
his career to experiment with an auto- 
matic system. Edison was given the use 
of a thousand miles of cable coiled in the 
tanks of one of the cable-making com- 
panies. Before proceeding with a certain 
test Mr. Edison had asked him how long 
he thought the dot would come out. Sir 
William had in mind a cable line stretched 
out a thousand miles. He said, “Oh, 
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about six inches.” “Now, gentlemen,” 
said Sir William, “I want you to know 
how long that dot was. Edison said, ‘But 
think of a cable coiled up in the tank. 
How long do you think that dot will be?’ 
I said, ‘Oh, I don’t know.” Then raising 
his hands and speaking very solemnly, 


647 
Sir William said, “Gentlemen, that dot 
came out just twenty-eight feet long!” 

The question of high-speed working on 
telegraphic lines Sir William thought was ` 
a matter of the business which the com- 
panies had to handle. The Wheatstone 
system had been developed up to a point 
where it could work faster than busi- 
ness could be received. There was no 
need of automatic systems which would 
work faster than they could be supplied. 
He thought that in England the news- 
papers used the telegraph svstems to a 
greater extent than they did in the United 
States, but the Wheatstone svstem was 
able to handle all the business which was 
brought to the telegraph offices. 

Sir William took occasion to speak of 
the very happy conditions under which he 
had always visited the United States. He 
had always been treated with the greatest 
hospitality. It was not so much the hos- 
pitality as the way in which it was ad- 
vanced. He hoped that he would be 
spared to come back and worry us very 
frequently. , 

The meeting was then adjourned. 

TUESDAY, APRIL 16. 

At 3 P. M., Tuesday, April 16, the for- 
mal dedication ceremonies were held in 
the auditorium of the building. The Rich- 
ard Arnold double sextette opened the ex- 
ercises by the rendition of Handel’s Largo. 

Charles Wallace Hunt, past-president of 
the American Society of Mechanical Engi- 
neers, was the presiding officer, using as a 
token of his office the ivory setting maul 
which was employed by Mrs. Carnegie in 
laving the cornerstone of the building. 
Mr. Hunt announced that this gavel would 
be used by the presiding officers in con- 
ducting the meetings held in the build- 
ing. 

The Rev. Edward Everett Hale, chap- 
lain of the United States Senate, invoked 
the Divine blessing, following which com- 
munications were read from the President 
of the United States, the President of the 
Republic of Mexico, the Governor-General 
of Canada and the oldest living mechan- 
ical engineer, Charles Edward Haswell. 

The message from President Roosevelt 
was read by T. C. Martin, as follows: 

“I heartily congratulate vou on the 
opening of the building of the engineer- 
ing societies. The building will be the 
largest engineering centre of its kind in 
the world. It is, indeed, the first of its 
kind, and its erection in New York serves 
to mark and emphasize the supremacy 
which this country is steadily achieving 
through her proficiency in applied science. 
The whole country is interested in the 
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erection of such a building, and, particu- 
larly, of course, all those who follow either 
the profession of engineering or any kin- 
dred profession ; and in no branch of work 
have Americans shown to greater advan- 
tage what we like to think of as typical 
American characteristics. With all good 
wishes, believe me, sincerely yours, Theo- 
dore Roosevelt.” 

The good wishes of President Porfirio 
Diaz, of Mexico, were expressed through 
his ambassador, Enrique Creel. 

Earl Grey, Governor-General of the Do- 
minion of Canada, telegraphed that he 
had expected to be at the meeting, but that 
his train was delayed and he would arrive 
as soon as possible. 

Charles F. Scott, chairman of the con- 
ference committee of the United Engineer- 
ing Society, in a historical address, point- 
ed out some of the features connected with 
the creation and development of the en- 
terprise. He sketched briefly the inter- 
est of Mr. Carnegie in the work, and paid 
a tribute to his generosity and magna- 
nimity. Mr. Scott said that engineering 
and the work of the engineers underlie, in 
a most substantial manner, the whole fab- 
ric of industrial and economic conditions. 
Emphasizing the necessity and utility of 
such a building, Mr. Scott stated that 
since the project was first taken up four 
vears ago, the aggregate membership of 
the societies interested had increased over 
fifty-three per cent. Years ago there was 
a spirit of secrecy among the engineers, 
and during this time stagnation prevailed. 
When, however, open discussion of prob- 
lems came about, progress began to he 
made. The purpose of the building, first 
of all, is to perpetuate cooperation among 
engineers. Mr. Carnegie had planned to 
vive the engineers “a union building for 
vou all.” The harmonizing influence of 
this gift would undoubtedly prove a stim- 
ulus to further action and make the en- 
gineers worthy of the gift. 

Following Mr. Scott’s address, the kevs 
of the building were turned over by Archi- 
tect Herbert D. Hale to Chairman Hunt, 
who, in turn, presented them to E. E. O!- 
cott, president of the United Engineering 
Society. Mr. Olcott, in a-brief address. 
accepted the building for the United En- 
gineering Society, representing the found- 
er societies. 

Chairman Hunt then introduced An- 
drew Carnegie, the donor of the building. 
The large audience rose en masse and 
cheered for some time. Mr. Carnegie, 
very much affected, tried to stop the ap- 
plause, first by facing the audience and 
raising his hands, and then by turning 
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his back upon it. He finally said, “Don’t 
cheer too long; you may not be able to 
hear what I have to sav.” Mr. Carnegie 
quoted an old Scotch saying: “Fools and 
bairns should never see a thing half done.” 
He did not wish to put himself either in 
the class of the fool or the bairn, but he 
did think that donors should never see 
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a thing half done; consequently, he had 
gone to Pittsburg last week and had taken 
part in the dedication exercises of the 
most beautiful palaces of learning. This 
occasion was the first time that he had 
seen these palaces in Pittsburg. His ex- 
perience with the Engineering Societies 
Building was similar, as this was the first 
time that he had been within its doors. 
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He thought that everything was very beau- 
tiful; that the architects and the engi- 
neers had wrought an exquisite piece of 
work. He did not take any credit to 
himself for what he had done, but he did 
believe that the men who had brought 
about the erection of the building, the 
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inen who had created the spirit of enter- 
prise which resulted in such a temple to 
science, were worthy of emulation. Wher- 
ever men work together for benevolent 
purposes it raises them beyond the plane 
which any selfish interest can. When men 
do some good for somebody, unification 
takes place. When men conspire against 
each other or against their governments, 
they can not trust each other; conse- 
quently, disintegration and disaster fol- 
low. He was satisfied that good men need 
not lie awake worrying about the future 
of the country. Just as surely as the 
sunflower turns its face toward the sun, 
so surely does the human race march on- 
ward and upward toward the sun. Many 
things that he had learned had been for- 
gotten, and much had passed away.; but 
there was one thing upon which he rested 
and in which he found happiness. This 
was the thought that all is well as long 
as efforts for the common good are beiny 
made. To-day is better than yesterday. 
and to-morrow will be better than to-day. 
This is the way that progress is mad». 
The nearer men come to a common broth- 
erhood, the nearer will they attain to a 
common happiness. This thought was to 
him very comforting, and was the one 
upon which he settled his mind in peace 
and happiness. 

Mr. Carnegie then expressed his grati- 
fication at the way in which the archi- 
tects were chosen. In the open competi- 
tion the plans of two comparatively ob- 
scure architects had been selected by the 
conference committee. It was peculiar 
that one of the architects was a son of the 
Rev. Dr. Hale, and the other a brother- 
in-law of Mrs. Carnegie. Mr. Carnegic 
made a witty sally upon each of the per- 
sons involved, producing quite a laugh at 
their expense. He said that there was 
considerable cause for satisfaction in the 
way the plans had been carried out. There 
was always so much opportunity for mis- 
takes. Even Homer nods, and of all 
classes he thought the architects nodded 
the most often. 

Speaking of the altruistic principles of 
the engineer, Mr. Carnegie said that the 
engineer worked along true lines. Two 
plus two made four, and adding one we 
got five. This was the way the engineer 
worked—no fraud, no deviation, no fall- 
ing out of step, but march, march, march 
straight away along lines of progress. 

The great advantage that Americans 
had, he thought, over other nations of the 
earth was that they combined the good 
features of all the other nations. Their 
ability to agree among themselves was in 
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itself the greatest and most potent ele- 
ment for success. An example of this 
ability to agree was evidenced in the har- 
mony with which the committees had per- 
formed their work. You could not expect 
Britons to do this, and, indeed, the Scotch 
never would. It reminded him of an old 
Scotchman, who said, “Sandy, are ye com- 
ing down to the club?” .He was asked, 
“What are you going down there for?” 
He said, “Oh, just to contradict a wee.” 
In America a spirit of democracy pre- 
vailed. One man was as good as another. 
Nowhere was the old axiom witnessed with 
such truth as in this land. This axiom 
was his guiding inspiration: “We only 
hate those we do not know.” And, said 
Mr. Carnegie, we only have to know the 
virtues of our fellow men to find out thev 
are all right, and we can only be great 
as we realize—as the engineers of America 
have apparently realized—that “all men 
of all nations are brothers.” 

Following Mr. Carnegies address, 
Schumann’s dream song, Traumerei, was 
rendered. 

The closing event of this day’s exer- 
cises was an oration by Arthur Twining 
Hadley, president of Yale University, on 
“The Professional Ideals of the Twentieth 
Century.” Dr. Hadley’s principal thought 
was that the engineering profession had 
in it the ability first to find out, then 
to create, and then to trect. No set of 
men were so capable of directing public 
affairs. It was fitting that, following so 
soon after the close of the nineteenth cen- 
tury, which was truly an engineering era. 
that this temple should have been erected 
as a headquarters for engineers. He 
thought that, in spite of the wonderful 
strides that had been made in engineer- 
ing, that great work still remained to be 
done. If the engineers were true to their 
principles they would always be the most 
vitally interested and the most vitally im- 
portant set of men connected with the 
affairs of the world in general. 

In the evening, from 9 to 10.30 o’clock, 
a general reception was held in the main 
auditorium. At 10 o’clock the officers and 
councils of the founder societies received 
their guests in their respective headquar- 
ters. 

l WEDNESDAY, APRIL 17. 

The dedicatory exercises were continued 
at 2.30 P. M., Wednesday, April 17. The 
introductory address was made by John 
W. Lieb, Jr., chairman of the dedication 
committee. 

Addresses were then delivered by Sam- 
uel Sheldon, president of the American 
Institute of Electrical Engineers; F. R. 
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Hutton, president of the American Society 
of Mechanical Engineers; John Haves 
Hammond, president of the American In- 
stitute of Mining Engineers, and T. C. 
Martin, president of the Engineers’ Club. 

Following these addresses, greetings 
and felicitations were read from the for- 
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eign and national scientific societies and 
institutions of learning. 

James Douglas, past-president of the 
American Institute of Mining Engineers, 
had been called to England because of the 
death of his daughter, and was unable 
to deliver his address. 

Charles F. Scott, chairman of the John 
Fritz medal board of award, and past- 
president of the American Institute of 
Electrical Engineers, presented the John 
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Fritz gold medal to Alexander Graham 
Bell. 

This ceremony was followed by the 
presentation of commemorative medals 
for distinguished services to the secre- 
turies of the founder societies, a ceremony 
in which considerable interest has been 


649 


taken, by virtue of the peculiar record of 
services to the various societies of the re- 
cipients of these medals, which were pre- 
sented to R. W. Pope, secretary of the 
American Institute of Electrical Engi- 
neers; F. R. Hutton, past-secretary of the 
American Society of Mechanical Engi- 
neers, and Rossiter W. Raymond, secretary 
of the American Institute of Mining En- 
ginecers. The presentations were made by 
A. R. Ledoux, past-president of the 
American Institute of Mining Engineers, 
representing the three societies. 

On Thursday, April 18, the American 
Institute of Mining Engineers held a 
necting at 2 P. M. An illustrated paper 
by H. T. Hildage, entitled “Mining En- 
gineering Operations in New York City 
and Vicinity,” was read. This paper was 
descriptive of the excavation and tunnel 
work in connection with the Pennsylvania 
Railroad now in progress in Greater New 
York. 

At 8 p. M., Thursday, the American So- 
elety of Mechanical Engineers held a 
meeting in the main auditorium, when a 
paper was presented by Brigadier-General 
W. Crozier, U. S. A., on “The Ordnance 
Department as an Engineering Organiza- 
tion.” 

On Friday, April 19, at 8 P. M., an in- 
formal smoker and vaudeville was held 
in the Madison Square concert hall, under 
the management of the American Insti- 
tute of Mining Engineers, for the mem- 
bers of the three founder societies. 

— e0 
Power Piant Contract for 
Congressional Buildings 
Awarded. 

The United States Government has 
awarded to the Westinghouse companies 
a contract for the complete electrical 
equipment of the power station now being 
erected in connection with the new Con- 
vressional buildings in Washington, D. C. 
It will be a modern plant, located about 
four blocks south of the Capitol in Gar- 
field Park, and will, when finished, fur- 


_ nish heat, light and power for the group 


of buildings immediately surrounding the 
Capitol, namely, the Congressional Hi- 
brary, the new Senate and House Office 
buildings, and the Capitol itself. The 
contract calls for four 3,000-horse-power 
Westinghouse-Parsons steam turbines and 
four 3,000-horse-power Westinghouse gen- 
erators. The machinery will all have to 
be delivered before the end of the present 
vear, when the plant is expected to be in 
full operation. All of the apparatus is 
now being constructed at the Hast Pitts- 
burg works. 
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Death of General Eugene 
Griffin. 


General Eugene Griffin, first vice-presi- 
dent of the General Electric Company, 
Schenectady, N. Y., died, shortly after 
one o'clock on the morning of April 11, 
at his apartments in the Mohawk Club in 
that citv. His death resulted from apo- 
plexy. With his: wife and daughter, he 
had come to Schenectady to witness an 
amateur play given by a local club, of 
which his son, Hancock Griffin, was a 
leading member. Following the perform- 
ance, while at an informal supper with a 
few friends, the general collapsed, expir- 
ing about an hour later. 

This sudden death of General Griffin 
removes from the electrical world, as well 
as from military and social circles, a man 
of broad and keen intellectual interests. 

General Griffin was born in Ellsworth, 
Me., on October 13, 1855, and was gradu- 
ated from West Point in the class of 1875, 
immediately becoming a second heutenant 
in the Engineer Corps of the regular army. 
in the fourteen years which followed he 
rose to the rank of captain of the corps. 
In 1889 he resigned from the army to 
take up electrical engineering work. 

Upon leaving the army, Captain Griffin 
entered the service of the Thomson- 
Houston Electrie Company as second vice- 
president. This position he held until 
1891, when the Thomson-Houston com- 
pany was consolidated with the General 
Electric Company. He was then clected to 
the office of first vice-president of the Gen- 
eral Electrie Company. In 1893 he was 
elocted to the position of president of the 
Thomson-Houston International Electric 
Company. He was also a director of the 
British Electric Company, and the Cam- 
pagnie Francais pour lExploitation de 
Procedes Thomson-Houston, Paris. 

At the outbreak of the Spanish-Ameri- 
can war, Captain Griffin offered his serv- 
ices to the United States Government. 
On word from Washington, he organized 
the First Regiment United States Vol- 
unteer Engineers, of which he became 
colonel. This regiment was mustered into 
service in the spring of 1898. The fol- 
lowing vear, in January, he was promoted 
to the rank of brigadier-general. This 
title he held at the close of the war. 

General Griffin was prominent in club 
life. being a member of the Union, 
Racquet and Tennis, University, Engi- 
neers, Ardsley Riding, and City Midday 
clubs, of New York city. He was also a 
member of the Metropolitan, at Washing- 
ton, the Somerset, at Boston, and the Mo- 
hawk and Mohawk Golf clubs, of Sche- 
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nectady, and the City Liberal Club, of 
London. 

In engineering and army clubs, Gen- 
eral Griffin held membership in the fol- 
lowing: Military Order of Foreign Wars. 
United States Military Academy Alum- 
ni; New England Society, Society of 
Naval Architects and Marine Engineers, 
Order of Spanish-American War Vet- 
erans; the Pilgrims of the United States; 
the Institution of Civil Engineering, 
Great Britain; the American Institute of 
Electrical Engineers, and the American 
Society of Mechanical Engineers. 

The funeral services of General Griffin 
were read at the Church of Transfigura- 
tion, in New York city, a brief service 
having been held at the Mohawk Club, in 
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Schenectady, on April 12. The final por- 
tion of the burial services were conducted 
by Dr. Goodwin, who officiated at the 
wedding twenty-cight vears ago. After 
the services at the church the body was 
taken to West Point, where interment was 
made with full military honors. Colonel 
Scott, the present superintendent of the 
post, was a classmate of General Griffin’s, 
and a full corps of cadets acted as an 
escort at the burial. All flags at West 
Point were half-masted. As the proces- 
sion left the chapel, eleven minute guns 
were fired, and after the salute at the 
grave a second salute of eleven guns was 
given, followed by taps. 

The pall bearers were: C. A. Coffin, 
president, General Electric Company; 
Colonel H. L. Scott, superintendent, West 
Point Military Academy: Hinsdill Par- 
sons, Schenectady; B. E. Sunny, Chicago; 
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Colonel H. F. Hodges, major of engi- 
neers, Washington; H. R. Bishop, of New 
York; S. M. Hamill, Schenectady, and 
Dr. Louis Seaman, of New York. 
General Griffin was married in 1879 to 
Miss Allie Hancock, niece of General 
Winfield Scott Hancock. He is survived 
by his widow and two children, Priscilla 
Griffin and Hancock Griffin. 
ee 
Datum, Sing.; Data, Pl.—A Hint 
for Proofreaders. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

For several years, during which the 
writer held a position on the editorial 
staff of an engineering periodical and it 
was part of his duty to revise the manu- 
scripts offered by engineers for publica- 
tion, he was impressed with the fact that 
the grammatical error most commonly 
made by enginecring writers was the use 
of a singular verb with the plural noun, 
“data.” Such expressions as “this data,” 
“much data,” “little data,” instead of 
“these data,’ “many data,” “few data,” 
were also quite common. 

The use of “data is” has become so com- 
mon lately in technical papers, and even 
in hooks written by engineers, that it is 
apparent that proofreaders as well as en- 
gineers need some elementary instruction 
in the proper use of the language and 
especially in regard to the plural form of 
nouns taken directly from Latin and 
Greck, such as datum and phenomenon. 
The expressions “memoranda is,” “phen- 
omena is,” “strata is,” are sometimes seen 
in print in journals which otherwise gen- 
erally use good English. 

I enclose a list of authorities on “data,” 
which shows that all the dictionaries give 
the word as the plural of datum. It 
may be said that no good writer ever uses 
the expression “data is,” and no good 
proofreader ever passes it. Also enclosed 
is a list of some words taken into our lan- 
guage directly from the Latin and Greek 
with their singular and plural forms. 

WILLIAM KENT, 
Dean of College of Applied Science, 
Svracuse University. 

Svracuse, N. Y., April 12. 

The following lists are those referred 
to in Dean Kent’s letter: 

LIST OF AUTHORITIES ON “DATA.” 


Datum (PI.. data). 

“The historical and scientific data on 
which the solution depends.”— 
Bryce American Commonwealth III., XXVI, 

9 (1888). 

Data (Pl. of datum). 
tionary, Murray.) 
Datum, n. (PI, data). 
1. A fact given. 2. A premise. 

“Many philosophers have attempted to 


(New English Dic- 
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establish on the principles of common sense 

propositions which are not original data of 

consciousness these data the same 

philosophers were (strange to say) not dis- 

posed to admit.”—Sir W. Hamilton. 

Data, n. (Pl. of datum). (Century Diction- 
ary.) 

Datum, n. (PL, 
or admitted. 
“Any writer, therefore, 


data). 1. Something given 


who furnishes us 


. with data sufficient to determine the time 


in which he wrote.” —Priestly. 

Data, n., Pl. (L., data, given.) Things given 
or admitted, quantities, principles, or facts 
given, known, or admitted, by which to find 
things or results unknown. (Webster.) 

Datum, n. (P1., data). Something assumed 
or known. : 

“Every science has its data; fundamental 
principles assumed to be true.’’—J. Harris, 

“Great Teacher,” Essay, I, i, p. 66. 


Data, n. (Pl. of datum). 

Data of consciousness. 1. Internal or 
spiritual facts immediately perceived by con- 
sciousness. 2. Truths known by intuition. 
(Standard. ) 

“Unhappily the data for this Shelley we 
had and knew long ago, while the data for 
the unattractive Shelley are fresh.’”—M. Ar- 
nold, Essay on Shelley, p. 244 (1888). 


LIST OF WORDS TAKEN DIRECTLY INTO THE ENG- 
LISH LANGUAGE FROM THE LATIN 


OR GREEK. 
Singular Plural 
datum data 
focus foci 
genus genera 
nebula nebule 
phenomenon phenomena 
alumnus alumni 
alumna alumne 
larva larve 
stratum strata 
terminus termini 
fungus fungi 
efluvium effluvia 
vertebra vertebrae 
erratum errata 
cactus cacti 
` radius radii 
medium media 
memorandum memoranda 
automaton automata 
formula formulæ 
bacterium bacteria 
curriculum curricula 
criterion criteria 
stadium stadia 
—__—_<@——__ 


Important Change in the Man- 
ner of Purchasing Supplies 
and Material for United 
States Naval Service. 


E. B. Rogers, Paymaster-General, U. S. 
N., has issued the following general no- 
tice: | 

“1. An important change in the man- 
ner of purchasing supplies and materials 
for the naval service is authorized by the 
act of Congress approved March 2, 1907, 
by which it will be unnecessary hereafter 
for a bidder to execute the formal guaran- 
tee, and formal contract and bond, on pro- 
posals which do not exceed $500, on any 
one class contained in any one opening. 

“2. On bids under $500 the ‘conditions’ 
on the second page of the proposal form 
(‘Form A’) need only be signed by the 
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bidder in the manner prescribed in the 
footnote. The accepted bid will be cov- 
ered, as soon as the award is determined, 
by a ‘bureau order’ authorizing the bidder 
to proceed at once with deliveries, and 
stating terms under which the award is 
made. 

“3. The bureau will, in the near future, 
establish a mailing list, and will place 
your name thereon, in order that you 
may receive advance information of pur- 
chases to be made after formal advertise- 
ment, the bids for which will be opened 
in this bureau. This weekly ‘notice of 
purchases’ will be alphabetically arranged, 
giving the names of the articles to be pur- 
chased, the quantity, place of delivery, and 
the date of the opening of bids. Bidders 
may, therefore, keep in constant touch 
with the bureau’s requirements in their 
lines and make applications for schedules 
covering articles on which they desire to 
bid. Application cards will be furnished 
each bidder; and, as soon as the ‘notice 
of purchases’ is received, the application, 
stating merely the number of the schedule 
or schedules desired, should be forwarded 
at once to this bureau. Applications will 
be filled as soon as the schedules are re- 
ceived from the public printer. Schedules 
can also be obtained upon application to 
the navy pay offices located in the various 
cities where the material advertised is to 
be delivered. 

“4. Another important change will be 
made in the method of accepting deliv- 
eries at navy vards. Heretofore it has 
been necessary for the bidder to unload 
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invited to the fact that if you have not 
already an annual guarantee on file in 
the bureau, you will be saved the incon- 
venience of preparing an individual guar- 
antee on each bid in excess of $500, by 
executing on blanks furnished by the 
bureau, an annual guarantee, which will 
be accepted in lieu of the separate guaran- 
tee on all proposals which you may submit 
during the fiscal year for which given. 
The anna) guarantee may be executed 
bv any one of the well- known surety com- 
panies, or by two individuals, if preferred. 

“6. The bureau will not publish, in 
printed form. the results of each opening 
of bids. This information may be ob- 
tained’ from the Government Advertiser, 
issued from the Bond Building, Washing- 
ton, D..C., which is the only paper, of 
which this bureau is aware, that publishes 
this information. 

“7. When time will permit of adver- 
tising, an advertisement, giving a list of 
the articles required, is inserted in one of 
the leading daily papers of the port near- 
est the navy vard at which the supplies 
are to be delivered once a week for two 
weeks previous to the time when the bids 
are to be received in this bureau for the 
supplies in question. When time will not 
permit of advertising, purchases will he 
made in the open market through the 
navy pav offices located at Portsmouth, 
N. H.; Boston, Mass.; Newport, R. IL; 
New York (280 Broadway), N.Y: `> Phil- 
adelphia (Post-Office Building), Pa.; 
Baltimore (Custom-House), Md.; Wash- 
ington (Mills Building), D. C.; Norfolk, 
Va.; San Francisco, Cal., and Seattle, 
Wash.” 

The following schedule of electrical 
goods required has been announced, for 
which bids will be opened it in Washington, 


D. C., April 30: 


MATERIAL. 


ARTICLE. QUANTITY. DELIVERY AT Navy YARD.. SCHEDULE. 

Cable, lead covered................ 12,000 feet.......... Washington, D. C........ 613 
Cable, copper, rubber covered......1,600 feet........... New York, N. Y........... 617 
Cable, submarine.................. 3,000 feet........... Washington, D. C........ 618 
Conduit, emameled................ 1,350 feet........... Boston, Mass............ 613 
Electroliers, etc.............20008- Miscellaneous ...... Boston, Mass............ 613 
Equipments, ammunition hoist.....16 ................. Various places........... 618 
Equipments, gun elevating......... BG seh eek oo Rae Various places........... 618 
Equipments, breech opening....... 1G: a eh are iaa Various places........... 618 
Equipments, rammer.............. TG? 6-22 eee aeons os Various places........... 618 
Insulating tape s...c<.cccscswarn ess 200 pounds......... League Island, Pa........ 633 
Switch. boxes 0. i686 6 66a Seed ewes n a Gc hii ee ood Boston, Mass............ 613 
Wire, CODDC? is sss ig ek ee ee 5,000 feet........... Boston, Mass............ 613 
Wire, COPPCR i xia si. orice Seek wwe ne 14 miles. ....6. 8800: Washington, D. C........ 618 
Wire, Tighting<<5...5%0 sce te hes 2,500 feet........... Norfolk, Va............. 625 
the material from the cars when delivered National Electric Light 
at the navy yard; but formal proposal Association. 


(‘Form A’) will be so amended as to pro- 
vide that in case of shipments by rail the 
material will be unloaded from the cars 
at the expense of the government. The 
introduction of a system of f.o.b. cars 
or f.o.b. wharf will, it is believed, be 
most favorably accepted by all bidders. 
Other changes are under consideration, 
such as expediting payments to contract- 
ors, etc. 

“5, In this connection your attention is 


Tt is announced that about two-thirds 
of the exhibition sections in the large 
ballroom of the New Willard Hotel, Wash- 
ington, D. C., have already been taken by 
associate members of the National Elec- 
tric. Light Association for exhibition pur- 
poses in connection with the convention to 
be held June 4, 5, 6 and 7. The commit- 
tee in charge of these preparations is con- 
sidering an unusually attractive display 
of electrical decorations, which will great- 
ly add to the attractiveness of the exhibi- 
tion as a whole. 


REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Modifications of the Maxwell-Ray- 
leigh and the Anderson Methods 
for the Measurement of the Co- 
efficient of Seff-Induction. 


The Maxwell-Rayleiczh method for the 
measurement of the coefficient of self-in- 
duction is theoretically more free from 
doubtful corrections than any other 
method. It has been discarded, however, 
on account of an experimental difficulty. 
The forin in which the method was left 
hv Lord Ravleigh necessitates, in addition 
to balancing the Wheatstone bridge and 
the ballistic galvanometer, a deflection of 
the galvanometer produced by the con- 
tinuous current when one arm of tle 
bridge has been overbalanced by a very 
smal] unknown amount. After the intro- 
duction of this small resistance, and dur- 
ing the interval required for the deflect- 
ing needle or coil to come to rest, the re- 
sistance of the copper, inductance coil is 
changed by heating due to the current and 
by variations in the temperature of the 
room, so that when the galvanometer reid- 
ing is observed, a deflecting current is 
produced by an overhalancing resistance 
which differs from the smal] known re- 
sistance introduced. The amount of 
change in the resistance of the copper co'l 
is unknown, but is usually sufficient to 
render results uncertain within one per 
cent. A. Zelenyv here describes a method 
which renders the objectionable measur- 
ment unnecessary and makes the method 
accurate. This consists merely in omit- 
ting the measurement with a small known 
resistance for disturbing the balance in 
the Wheatstone bridge, and substituting 
for it the measurement of the current in 
the main circuit. The modified method 
presents for work of precision an advan- 
tage over all other known methods, on ae- 
count of a greater freedom from uncertain 
corrections. This modification also en- 
ables a comparison of inductances to be 
made with ease. In Anderson’s method 
as now emploved, a condenser is connecte:| 
permanently in the circuit, so that after 
a balance is obtained and the circuit is 
opened, the liberated absorbed charge as 
well as the free charge of the condenser 
affect the galvanometer. For this reason 
the results obtained are dependent upon 
the period of the galvanometer and upon 
the resistance in the condenser cireuit, and 
may be in error by more than one per 


cent, even when a good condenser is em- 
ploved. No accurate determinations can 
be made in this wav unless the effective 
capacity of the condenser or the particu- 
lar apparatus is first obtained, but this is 
not practicable. The capacity value of 
standard condensers are usually deter- 
mined by an intermittent current giving 
100 interruptions per second. This should 
give the free charge capacity values of 
good condensers with sufficient accuracy 
for all ordinary purposes. The author 
modifies the Anderson method so as to 
render only the free charge of the con- 
denser effective, and this method has been 
shown experimentally to be capable of as 
high a degree of accuracy as the modified 

Maxwell-Rayleigh method. It possesses 

a slight disadvantage theorctically, as it 

is less sensitive and requires a double 

balancer, but it has the advantage of being 

a zero method and of not requiring the 

measurement of several electrical quanti- 

lies necessary in the emplovment of the 
other method.—.tbstracted from the 

Physical Review (Lancaster), Mareù. 

€ . 

The Properties and Industrial Appll- 
cations of the Electric Arc Pro- 
duced by Means of Electrodes 
Consisting of a Mixture of Carbon 
and Mineral Substances. 

An interesting review is given here by 
A. Blondel of the development of the so- 
called luminous are lamp. The idea of 
improving the luminous efficiency of the 
arc seems to have resulted from the work 
of Nernst and Auer, who showed that 
the efficiency of a lamp is not simply a 
question of temperature. Nernst and 
Rasch endeavored to improve the lamp by 
using other materials for the electrodes 
instead of carbon, but the fact that most 
of these materials suitable for giving a 
large amount of light were not conductors 
when cold led to the addition of other ma- 
terials in order to give the necessary con- 
ductivity. Carbon and other conducting 
substances were added. In 1898 Bremer 
took up the work. He was not specially 
trained in the electrical arts, and was 
ignorant of what had been done. He 
therefore started out without any 
prejudices, and after long, tedious and dis- 
eouraging work, he finally produced the 
first successful luminous are lamp, which 
was exhibited in Paris in 1900. His work 
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consisted in adding materials to the car- 
bon so as to increase the luminous effi- 
ciency, and in changing the arrangement 
of the lamp so that the slag formed would 
not interfere with its operation. The two 
electrodes were placed nearly parallel, the 
are being struck between their lower ends 
and blown outward by a magnetic field. 
A great deal of work has heen done to de- 
termine the best materials and proportions 
to he added to the carbon for these elec- 
trodes. Casselman, in 1884, added borates 
and sulphates or boric acid to carbon; Ort- 
lev added silicates; Lacombe, in 1890, 
sulphates, chlorides, phosphates; Mignon 
and Ronart gave the electrodes a vitreous 
coating; Julian added silicates, tungstates 
and the salts of calcium magnesium, po- 
tassium and sodium. These materials 
were used in order to reduce the combus- 
tion of the carbon. To increase its con- 
ductibility, Carré added borates of sodium, 
potassium, magnesium and calcium to 
the carbon before baking. Feussner used 
borie acid and compositions of the alka- 
line earths. To prevent the formation of 
slag Carré added potassium and sodium. 
This also had the effect of giving a steady 
arc. Bremer pointed out the advanta:ze 
of a large proportion of salts of calcium 


and magnesium, as the slag formed hy 


these is easier got rid of. To increase the 
amount of light, Gauduin, in 1878, added 
calcium, notably in the form of a phos- 
phate and in proportions from six to ten 
per cent. This doubled the amount of 
light obtained for a given carbon. He 
showed also that good results were ob- 
tained by the use of oxides, chlorides, sili- 
cates and aluminates of calcium and so- 
dium. Pure magnesia vives good results, 
but not quite as effective as the other salts 
mentioned.  Jablochkoff used clay and 
kaolin. In 1878 Rapief brought out a 
lamp using impregnated carbons placed at 
an angle to one another. Manv of the 
patents on these lamps cover the use of 
certain salts in certain proportions, usual- 
ly less than ten per cent, and sometimes 
as high as twenty. The author then gives 
a review of his own work in this direc- 
tion. His object was to produce a lamp 
having vertical electrodes, in order to ob- 
tain a certain character of distribution. 
lle first attempted to secure uniformity 
of consumption of carbens by causing the 
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are to rotate. This was abandoned and 
the arc maintained centrally by construct- 
ing the carbons of several layers. The 
inner, or core, may be pure carbon or 
slightly impregnated. This is surrounded 
by a tube of impregnated material which 
furnishes the luminous vapor, and this, 
in turn, is surrounded by another laver 
containing salts which act as fluxes and 
prevent the slag from collecting on the 
top of the lower electrode. The upper 
carbon is surrounded by a condenser to 
prevent smoke. This is thought to econo- 
mize the carbons somewhat, because it 
prevents a rapid circulation of air.— 
Translated and abstracted from L’ Éclair- 
age Electrique (Parts), March 16. 
< 
The Electrification of Steam Rall- 
ways from the Operating 
Point of View. 

A discussion of the relative disadvan- 
tages of the third-rail and overhead sys- 
tems of electric traction is given here by a 
railway engineer, who makes a comparison 
‘decidedly to the disadvantage of the lat- 
ter system. It has generally been realized 
that a three-phase system is not suitable 
for electric traction except for lines with 
few junctions and where the complica- 
tions involved by the overhead system are 
comparatively small, but it has not been 
generally realized that any system involv- 
ing overhead wires is unsuitable on a rail- 
way with large traffic and many sidings, 
junctions, bridges and cuttings. The 
denser the traffic, both actual and pros- 
pective, the better the financial results 
that may be expected by the change from 


steam to electric haulage, but the system: 


of transmitting power to the train must 
be one which may be installed and main- 
tained with least interference to train 
movement. The design of an overhead 
system for an existing line offers dilli- 
culties which can best be realized by actual 
inspection. Chief among these is the lo- 
cation of the supports for the overhead 
work. Usually the space between tracks 
is not sufficient to permit of the erection 
of any pole there, still less for a support 
of the lattice-girder type. In some cases 
the construction of lines is modified so as 
to allow of a wider space hetween tracks, 
but where this has been done the space is 
occupied already by signal posts, telephone 
and telegraph lines, and other necessary 
railway equipment. It follows that, in lav- 
ing out the overhead construction, not only 
will special work be involved wherever 
sidings appear along the side of the main 
line and extensive work done in slewing 
the sidings to find room for the support 
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of the network, but also extensive alter- 
ations to existing wires, signal posts and 
boxes will probably be involved. On the 
other hand, the laying of a third rail in- 
volves no special work of any kind, except 
a little bending of rail, which can be done 
by the track men, and also some cable lay- 
ing of a very simple description. The 
erection of the overhead lines also offers 
great difficulties, and would, in many 
cases, have to be done entirely at night and 
on Sundays, adding to the cost already in- 
curred by the extensive special work re- 
quired. Respecting the cost of equipment, 
the cost of transformers and feeders, as- 


suming proper sectioning on the over- 


head svstem, would be the same in both 
cases. There would be a monthly surp‘us 
on the third-rail svstem sufficient to pro- 
vide an open main line about 300 kilowatts 
of rotary-converter power per mile of 
double track, a sufficient allowance for a 
straightforward main line with a fairly 
dense traffic. For such work the two sys- 
tems are almost on a footing, but when 
the work in and in the vicinity of towns 
and siding work is considered, the cost per 
mile will remain the same. The greatest 
difficulties occur in the operation. A 
single-phase svstem is supposed to have 
two principal advantages as compared 
with the third-rail system: First, the 
working conductor is inaccessible to the 
public, and consequently safe; secondly, 


„the high voltage that may be employed 


makes it unnecessary to have any sub- 
stations in case of short lines, and in case 
of long lines the substations can be fairly 
widely spaced, and do not require attend- 
ants permanently on duty. The first ad- 
vantage is really a slight one, as a track 
is never a safe place for the public, and the 
presence or absence of a third rail affects 


it but little. As regards railway employvés, 


practically no accidents have occurred to 
them due to the presence of the third rail, 
and all ordinary railway operations are 
carried on without any special diffieulty. 
Any accident to the overhead conductor is 
much more difhcult to deal with than an 
accident to a third rail. The most likely 
sources of accident on an overhead net- 
work will be defective insulators, broken 
wires or disturbances to- supporting poles. 
In any case the work of repair is likely 
to be tedious. On the other hand, a dam- 
aged third-rail insulator may melt com- 
pletely without interfering with traffic, 
and any laborer can remove it, if neces- 
sary, by a blow of a hammer. On railwavs 
reliability of service is of prime impor- 
tance, and on a line of any magnitude any 
defect in a section must be promptly dealt 
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with, a single-line working, if necessary, 
being put into operation. For this rea- 
son it will be necessary to section the over- 
head wires in such a way as to make it 
easy to cut the current off any section for 
either the up or the down track. It is 
most difficult to design section switches 
suitable for unskilled operation, for the 
high voltages now contemplated for the 
single-phase system. Contrariwise, the 
section switches on a third-rail system are 
of the simplest description and require in 
practice infrequent inspection and no re- 
pairs. A more difficult matter is to make 
provision for the prompt replacement of 
feeder circuit-breakers after temporary 
short-circuits. Inspection and repairs of 
overhead trolley. line will offer difficulties 
unknown on a straight railway system. It 
has been necessary for such repairs to be 
done from something. like a tower wagon 
propelled by. power, and it will preclude 
all inspection except at night. Reliability 


of service is of more importance to a 
railway than two or three, or even fifteen, 
per cent initial cost. A breakdown on 
an interurban system is of less impor- 
tance than a ten-minute delay on an im- 
portant main line. Such difficulties as — 
have been outlined will, no doubt, be over- 
come at a cost, but there seem to be difti- 
culties graver and less easy of solution 
than those which present themselves to 
the designers of pioneer third-rail sys- 
tems. A third-rail system will succeed 
best on suburban lines, and the probabil- 
ity is that it will prove best for the Brit- 
ish main lines also, should they be electri- 
fied.—Abstracted from the Electrician 
(London), March 29. 


eee 
The Convention of the Na- 
tional Electrical Contract- 
ors’ Association. 

The seventh annual conventien of the 
National Electrical Contractors’ Associa- 
tion will be held in New York city, July 
17, 18 and 19. The indications point to 
the convention being one of the most 
largely attended and most interesting in 


the history of the association. The com- 
mittee in charge consists of J. C. Hatzel, 
chairman, 571 Fifth avenue, New York 
city; F. J. Miner, 207 Jefferson avenue, 
Detroit, Mich.. and W. I. Patterson, 218 


© Ferguson Building, Pittsburg, Pa. 


— [e 
Fire Loss for the Interborough 
Rapid Transit Company. 
On Monday, April 8, the car-barns and 
substation of the Interborough Rapid 
Transit Company at Lenox avenue and 


One Hundred and Forty-sixth street, New 
York city, were destroved by fire, the loss 
being estimated at $1,500,000, Most of 
this is for the destruction of 300 cars, 
which cost, on an average, $3,800 apiece 
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Power “Ads” in Newspapers. 

No matter how good an advertisement 
inay be, if it falls into the wrong hands it 
will fail in its purpose. 

Yet, how often you have seen power 
“ads” occupying considerable space in 
newspapers ! 

It’s a hundred to one shot that the man 
who inserted them never stopped to figure 
out whether or not such “ads” were of 
much use or benefit to his central station. 

What would vou think of a big manu- 
facturing firm in New York city using all 
the daily papers in the country to adver- 


Electrical cooking demonstration recently held by the Chicago Edison 
Company in Siegel-Cooper Company's store. where numerous articles of 
food, such as cakes, biscuits. bread, lobster 4 la Newburg, etc., were 
prepared. This demonstration attracted widespread attention. Samples 


Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Manadere are Invited to Contribute Suddestions for Methods of Increasing the Demand for Electric Service 


EDITED BY CHARLES A. PARKER. 


when vou want to reach a few prospective 
power users there is no occasion to buy 
several thousand circulation to reach per- 
haps about five hundred power users, for 
the waste circulation is of no earthly use 
in furthering the power end of your busi- 
hess. 

So, to insure your advertising reaching 
the persons intended in a campaign ex- 
ploiting electrie power, the proper selec- 
tion of a medium is very essential. 

In the opinion of careful and experi- 
enced central station managers, the me- 
dium of direct-by-mail advertising is thie 


of the various dishes were distributed. The result was a number of 


sales of electrical cooking apparatus. 


tise a certain proposition to the hardware 
dealers of the country” The advertise- 
ment might answer the purpose to a cer- 
tain extent—but the expense would give 
the billion-dollar steel trust “palpitation.” 
Now, honestly, vou don't often see the 
captains of industry in other lines indulg- 
ing in such an unwholesome and foolhardy 
exhibition of advertising. Do you? 
Nevertheless, when vou see a power “ad” 
in a daily or weekly newspaper, you must 
recognize Just such a colossal exhibition 
of waste, extravagance and lack of judg- 
ment as was shown by that hypothetical 
manufacturer in New York city. You are 
buying circulation when you are buving 
newspaper space—remember that. And 


only feasible, sure and economical method 
open to central stations to reach prospec- 
tive users of electric power. 

Direct solicitation is, of course, another 
means, but the solicitor has a mighty hard 
job before him if the prospective customer 
has never before been interested in elec- 
tric power by means of advertising. 

A good series of direct-by-mail adver- 
tising, if well illustrated, and strongly, 
interestingly and = economically written, 
arouses the interest of the receiver at once, 
and holds it to the end. You can present 
the manifold advantages of electric power 
in such a manner as to create a desire for 
the improved conditions, 

This could never be done by newspaper 


advertising, as Jack of space prevents your 
telling the whole story. And, as a gen- 
eral rule, business men do not read adver- 
tisements in the daily paper as do women. 

But direct-by-mail advertising comes to 
him with a proposition to improve his 
business just when he is most interested 
in his business—when opening his mail, 
and it is bound to receive careful atten- 
tion. 

Newspaper advertising may be all right 
for advertising electricity for light and 
domestic purposes, but to try to interest 
power users in the electric motor through 


t 
ELECTS 


` 


This sign was installed by the Chicago Edison Company at the time 
it was holding its electrical cooking demonstration in Siegel-Cooper 
Company's store, to attract the people to the basement, where the 
demonstration was held. 


the medium of the daily press shows that 
sufficient thought has not been given to 


the matter. 
——_—_—__ > o—____ 


What One of the Large Ceniral 
Stations Is Doing. 


In a week or so we expect to publish in 
this department a complete, exhaustive 
and interesting account and description of 
the advertising being done by one of the 
largest central stations in America—the 
“dison Illuminating Company of Brook- 
Iyn, N. Y. 

This company has the reputation of be- 
ing one of the most energetic electrica! 
central stations in the United States, and 
its advertising is some of the best and 


-~ 
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most successful gotten out by any corm- 
pany of its kind. It will certainly pay 
all central station managers to look for 
this article, and see that it receives their 
careful perusal. 

While we know that conditions are 
somewhat different with smaller central 
stations, yet if such advertising brings 
large returns in these largest cities, where 
the people are constantly besieged with 
literature of all kinds, it is bound to bring 
even greater returns in smaller cities and 
towns where people have more time and, 
as a gencral rule, receive less printed mat- 
ter. | 

So don’t read this article, let it pass out 
of your thoughts and “lie down” just be- 
cause you do not happen to be located in 
Brooklyn, or any of the other large cities. 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
belleve, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’ s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 

A young salesman was once called upon 
unexpectedly to address a Sunday-school. 
In order to gain time and collect his scat- 
tered senses he inquired : 

“Well, children, what would you like to 
have me talk about ?” 

One little fellow arose to the occasion 
and shouted: “Please, mister, talk about 
one minute.” 

Now, that’s about how much time I’ve 
got to talk to you fellows this morning. 
So Pll jump right in by asking what’s 
the matter with you all, anyway? Lost 
your ginger, or what? Nothing doing all 
week. Not a blessed contract landed. Of 
course, you may all think you have become 
inoculated with the spring fever germ and 
feel lazy. But that’s no excuse. Spring 
fever germs or no spring fever germs, 
weve to get the business to keep the 
wheels running. How do you expect the 
company to pay salaries if you don’t do 
your share of the work? So get rid of the 
spring fever idea at once, fellows. Quit 
thinking of the opening ball game, ete., 
and concentrate your mind on your work. 

The next thirty or sixty days will give 


` you an opportunity to demonstrate what 


you're worth to the company. So take 
advantage of it by getting out and hus- 
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tling. Right now, before the opening of 
hot weather, is the time to hit Mr. Power 
User and Mr. Merchant with the cool, 
no-heat advantages of electric power and 
electric ight. Show them where electric 


fans are a good investment, not only add- 


ing to the comfort of their employés, but 
enabling them to do more work. 

Then don’t forget the cafés, restaurants, 
ice cream parlors, ete. Hammer these 
with arguments on the advantage of keep- 


. ing their places cool to draw the trade. 


In fact, fellows, all along the line, you'll 
find limitless arguments you can use in 
persuading people, in every walk of life, 
to use electric current. 

Now show me the stuff that’s in you 
boys, by getting out and wiping out the 
record of the past two or three wecks, by 
turning in a few good contracts. You 
can do it well enough, if you just make 
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Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 


=— 


Use judgment in addressing people; no 
two are alike. 


Don’t knock; every knock is a boost. 


Two heads are better than one—every 
suggestion is worthy of consideration. 


Never try to talk business to a man 
when he hasn’t the time to listen. Call 
again. 


Do what you are asked to do, then make 
suggestions. 


The solicitor finds situations and condi- 
tions the office is ignorant of. Look and 
listen, then inform your manager. 


There is less difference in men’s ability 
than in their energy. Energy increases 
enthusiasm. Energy counts. 


Accept everything printed in this little 
book for whatever your own reason shows 


it to be worth. 


It’s easy to collect a bill and offend your 
customer, getting him “sore” at the com- 
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pany. It’s just as easy to collect and make 
the debtor a firmer friend, 1f you know 
how. Learn how. 


When entering your customer’s place of 
business don’t act as if you owned it. 
Don’t help yourself to the dried apples or 
out of the cracker box; those edibles are 
for sale, not to be eaten as samples. 


Cultivate a memory for names and 
faces. You'll probably have to call on the 
same people two or more times. 


When your company tells you to bear 
certain things in mind, don't forget them. 
Attend to every detail scrupulously and 
you'll find your company will appreciate 
you. 


Aim to please—practice hitting the 
bull’s-eye. 


Mushroom enthusiasm is valueless for 
long-continued service. 


Buck gas hard, but don’t knock. 


When you have made a statement, stick 
to it. Not aggressively nor over-assertive- 
lv, but in a dignified manner. 


Always bear in mind that your pros- 
pective customer possesses 
more, 


as much, or 
intelligence than yourself; there- 
fore, never make an impossible statement. 


Electric power requires no shafting or 
belting. It requires no coal. It requires 
no engineer. It requires no fireman. 
There are no ashes to be removed. It’s 
the power. 


Electrice heating is the only kind of 
heating. 


kind of 


Electric cooking is the only 
cooking. 


Find out the why and wherefore; your 
customers will want to know. 


Know enough to talk about what you’re 
selling. 


Don’t be “scairt out” by a frown; it’s 
habitual with some people. Feel as if 
you're worth four times what you’re get- 
ting and hustle accordingly. 


Your prospective customer is on the 
right road, but isn’t sure of his direction. 


“Good common sense isthe best argu- 
ment; make, ita point to-steér Glear of 
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intricate statements that your customer 
won’t understand. He will think you are 
trying to display your knowledge at his 
expense.” 


“If a man ain't sure he iz right, the 
best card he kan play iz a blank one.” 


If you are not sure of a subject, steer 
clear of it. 


If your customer finds vou do not know 
your subject thoroughly, he will lose faith 
in you and your goods. 


“It takes a great many blows to drive 
in a nail, but one will clinch it.” 


Reserve your best argument for the last. 


Remember, vour company does not ex- 
pect you to do the impossible. 


Never interrupt your prospective cus- 
tomer while he is busy with some one 
else, or dictating a letter. [t's exasperat- 


ing. 


NEW 


from week to 
week, to present In this department brief 
notices of activities among the central 
stations, as gathered from men who are 


Tt will be our endeavor, 


in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited. and will be re- 
celved with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW? readers, send in your 
schemes and plans. They will be gladly 
recelved. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


You do not arrive late in the evening 
in a small city of six or seven thousand 
inhabitants and expect to be greeted and 
welcomed very strongly by the glare and 
glitter of electric lights. That is just 
exactly why Ludington, Mich., would be 
considerably a surprise to a good many. 

The writer landed there at 10.30 P. M. 
and expected to find things shrouded in 
darkness. Instead of that, the main 
streets were brilliantly lighted, electric 
signs merrily holding forth, window dis- 
plays still in evidence, and a general air 
of metropolitan brilliancy evident on all 
sides. 

Several flaming ares (which are even 
yet a novelty on Broadway, New York) 
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were to be seen casting their mellow yel- 
lowness on the snow-clad streets, and alto- 
gether one was very much inclined to ask 
if it was some kind of a féte-day in Lud- 
ington. | 

It turned out, however, to be an ordi- 
nary Thursday evening in the dead of 


Looking at it Frém All Sides 
N 


Ashlend Light. Powers 
Street Hallway Co 
Avhiaed, Win 


A handsome and attractive power folder of 
the Ashland Light. Power and Street Railway 
Company, Ashland, Wis. 


winter, and an explanation was forthcom- 
ing the next dav when we called upon 
the Stearns Light and Power Company 
and found the reason for all this lumi- 
nosity. 


THe PasT isDEAD 


Here is a folder which was recently mailed 
by the Stearns Light and Power Company: ol 
Ludington, Mich., which impresses itself on the 
receiver's mind at a glance. This piece of 
advertising was printed in three colors, and is 
one of the plainest and moat strongly written 
that has yet come to our attention. 


This company has been pushing things 
along electrical lines for some years past, 
altogether contrary to the annals of cen- 
tral station operation in small eities, with 
the gratifving results commented upon. 

Tt has succeeded in making a capital 
showing in almost every class of business 
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which it has gone after, and has succeeded 
against good, aggressive gas competition. 

The flaming are lamps, above men- 
tioned, were introduced and found an 
effective means of putting the gas arc in 
the shade. Heroic measures were adopted 
at the time of the introduction of the first 
electric sign, current being furnished free 
for one year in the case of a certain lead- 
ing merchant, but this was found to be 
an excellent opening wedge, as many oth- 
ers, Who paid for the current, were forced 
into line, with the result that to-day there 
are twenty or thirty signs in operation, 
six of which are eighty to one-hundred- 
lamp signs. 

This is a remarkably good showing for 
so small a city. 

As an example of the aggressiveness of 
this company and its officials, we cite the 
case that several years ago they made a 
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A few suggestive hints for the attractive 
treatment of show-window lighting and the 
efficient arrangement of electric signs and 
border lights. 


display of the Cooper Hewitt vapor are 
lamp in the windows of the company’s 
display room several months before it was 
shown even in some of the largest cities. 
F. W. Hawley, who is manager, is a 
hustler from the word go, and sticks at 
nothing, so far as hard work is concerned, 
to get new business on the company’s 
hooks. He also is a believer in direct-by- 
mail advertising to pave the way for solic- 
itors, to interest and educate the people, 
to break the ice and to bring inquiries. 
The company has mapped out and con- 
tracted for a residence advertising service 
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to cover the year 1907, for it believes it 
takes repeated effort to get the advantages 
of electricity firmly impressed on the peo- 
ple’s mind and to insure the company 
against being forgotten. By following out 
its logical, sensible, penetrating system of 
advertising to the homes, on the nature 


“LIGHT RETURNS ARE HEAVY 


/ foreible and well-designed folder sent out 
by the Edison Illuminating Company, of Brook- 
lyn. N. Y., to its local merchants. It is 
strongly written and has a return postal 
attached for the convenience of merchants who 
wish to go further into the matter of lighting 
their business places electrically. 


of electrical service the people need, this 
company can not fail to attain a wide 
range of success. 

Its advertising consists of folders, mail- 
ing cards, booklets and fac-simile type- 
written letters, attractively gotten up, well 
illustrated, strongly and convincingly 
written, well printed and sent out once 
every month during the year to a carefully 
selected list of prospects and all custom- 
ers. 
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A well-gotten-up and attractive solicitor's 
card, printed in three colors and em . It 
is suggested that central stations furnish their 
solicitors with such suggestive and handsome 

. It P them above the average 
solicitor, and they are apt to receive better and 
more courteous attention. 


The company reports an increase of 250 
new customers during the past year, and 
it is sure that the present year will show 
an even more creditable increase. 


Some of the things which have been 


done by the company sound like the activi- 
ties of a central station in a really large 
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city. For instance, it has had a cooking 
demonstrator there, got out menus, invi- 
tations, etc., and has out a campaign on 
electrical cooking, with the result that 
to-day there are in Ludington quite a 
number of electric kitchens; more, cer- 
tainly, than will be found in some cities 
twenty to fifty times the size of Luding- 
ton. This class of business has been espe- 
cially encouraged and fostered by the in- 
troduction of a low rate of three cents per 
kilowatt-hour for cooking circuit. 

Almost all the valuable and desirable 
commercial and power business is already 
sewed up tight by this aggressive com- 
pany, and a special campaign of direct-by- 
mail advertising is about to be inaugu- 
rated, directed toward the requirement of 
new residence business. 

One feature which makes it possible for 
this plant to give very low rates is its 
ideal situation with regard to current gen- 
eration. The proprictors of the company 
also own a lumber plant, the refuse from 
which is sufficient fuel for the generation 
of the current, enabling it to make meter 
rates from five and one-half cents to 
cleven cents per kilowatt-hour. 

An evidence of the broad-minded and 
thoroughly up-to-date policy of this com- 
pany was afforded in a recent instance 
where an accident occurred to a certain 
small group of consumers served by a cer- 
tain line, by which these consumers were 
put to a great deal of annoyance through 
the interruption of the service. The com- 
pany immediately got out a circular letter 
to these consumers, explaining the cause 
of the trouble and assuring them that it 
had been remedied and would not occur 
again, and at the same time notified them 
that a special ten per cent rebate would 
be given to them by the company. - 

It is things like this which overcome 
prejudice and make friends worth having. 


—— 0M 
Elecfricity at Jamestown. 


Electric power for the approaching ex- 
position at Jamestown, like that at the 
Buffalo Pan-American Fair, will come 
from a distance. Having no Niagara to 
rely upon, however, power for the James- 
town Exposition will be furnished by 
steam turbines located in the power-house 
of the Norfolk Railway and Light Com- 
pany, about seven miles from the exposi- 
tion grounds. This fair will be the first 
at which the electric power will be gener- 
ated by steam turbines. ‘Fhe machines 
will be of the Curtis type, these, as well as 
the complete electrical equipment, being 
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supplied by the General Electric Com- 
pany. 

The exposition authorities have entered 
into a contract with the Norfolk Railway 
and Light Company to furnish all the 
electricity required for illumination and 
power purposes. The electricity generated 
at the Jamestown power-house will be 
transmitted on specially constructed lines 
to a model substation in Machinery Hall. 
Here will be located the transforming and 
distributing apparatus. This equipment 
consists of large air-cooled transformers, 
many smaller, type H, transformers for 
general illumination, as well as constant- 
current transformers for the series arc 
lighting system which will be used for 
police illumination. At the substation 
also are motor-generator sets to provide 
direct current for the operation of search- 
lights and small motors where they may 
he installed by exhibitors. 

The switchboard for controlling the va- 
rious circuits throughout the exposition 
grounds is located in a gallery and is typ- 
ical of modern switchboard engineering. 
All the electrical machinery follows stand- 
ard lines similar to that installed at the 
St. Louis, the Pan-American and other 
American expositions. 

Those who have seen the plans of the 
Jamestown Exposition predict that the 
electrical features, particularly the illu- 
mination, will equal, if not excel, the dis- 
plav at the famous Pan-American Expo- 
sition. Thousands of incandescent lamps 
will be supplemented by searchlights both 
on land and on the fleets anchored in 
Hampton Roads, combining to make the 
nightly pageant magnificent and beauti- 
ful. 

—— eee 


Bonus for Electric Smelting. 


The Government of the Dominion of 
Canada has granted a bonus on all ore 
smelted by electricity. The decision is 
the outcome of what are said to have been 
successful experiments made at Soo, Ont., 
under the supervision of the Government. 
The bounties are as follows: On pig iron 
manufactured from Canadian ore by thie 
process of electric smelting, during the 
calendar years: 1909, $2.10 per ton; 1910, 
$2.10 per ton; 1911, $1.70 per ton; 1912, 
90 cents per ton. On steel ingots 


‘manufactured by electric process direct 


from Canadian ore and on steel ingots 
manufactured by electric process from pig 
iron smelted in Canada by electricity, 
from Canadian ore, during the calendar 
vears: 1909, $1.65 per ton; 1910, $1.65 
per ton; 1911, $1.05 per ton; 1912, 60 
cents per ton. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The Holophane System of 
INumination. 


The correct application of fundamental 
mathematical laws in establishing the cor- 
rect design of illumination for any given 
area requires long experience, careful cal- 
culations, good judgment and a fine sense 
of the artistic. While it is generally best 
to take up any engineering problem di- 
rectly on the ground, it is nevertheless 
possible, in most cases, to correctly design 
the illumination for any given area by a 
study of the plans and elevations of the 
building or room. 

As an example of what it is possible-to 
do by careful design may be mentioned 
one large public building recently com- 
pleted. This building was originally de- 
signed for the equivalent of 20,000 six- 
teen-candle-power lamps. Although the 
outlets were not placed so as to get the 
maximum results, nevertheless by careful 
study of conditions, correct design of fix- 
tures for illuminating as well as artistic 
effect, and the selection of the right glass- 
ware for each place, the load has been re- 
duced to the equivalent of 15,000 eight- 
candle-power lamps, resulting in a saving 
of over $25,000 annually. 

By the selection of scientifically con- 
structed glassware it is possible to obtain 
perfect diffusion and at the same time 
direct the maximum amount of light in 
the desired direction. This is one of the 
strongest features of the well-known Hol- 
ophane system of illumination. 

In communicating with any of the en- 
gineering departments now being main- 
tained by many up-to-date companies in 
this field it is advisable to send drawings 
or blue-prints of the buildings to be illu- 
minated, giving, if possible, the location 
of furniture, the uses to which each room 
will be put, color scheme, ete. 

It is often possible to get good results 
in a number of different ways, thus afford- 
ing rather a wide latitude in the matter 
of preference as to what method of illu- 
mination is wanted, such as ceiling light- 
ing, bracket lighting, ete. 

The Holophane Company, New York, 
N. Y., has been a pioneer in the move- 
ment toward better illumination and has 
established an engineering department 
whose force is composed of some of the 
best-known illuminating engineers. A 


large number of extremely efficient and 
artistic installations show commendable 
results of the expert efforts of this staff, 
whose services are offered to those inter- 
ested free of charge, whether or not it is 
desired to use the Holophane system of 
illumination. 


— oe oe 
The Benjamin “ Anti-Night.” 
The accompanying illustrations show 
the new form of cluster placed on the 
market by the Benjamin Electric Manu- 


~~ 


Fie, 1.—CEILING Form BENJAMIN 
< ANTI-NIGAT.” 


facturing Company, Chicago, Ill., which 
has been designated the “Anti-Night.” 


This is a fixture form measuring twenty- 
five inches over-all. It is especially 
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Fic. 2.—PENDANT FORM, BENJAMIN 
“ ANTI-NIGHT.” 

adapted for lighting stores, halls and 
public buildings, and is highly ornamental 
in design. The cluster body is finished 
in polished aluminum. The fixture, from 
reflector to top of bottom lamp, is snow 
white, and all shadows are eliminated. 

The fixture is equipped with special 


shade-holders which permit the removal 
of reflectors without disturbing the elec- 
trical connections. 

Fig. 1 shows the style C3 ceiling form, 
and Fig. 2 shows the style D3 pendant 
form. ’ 

By using a special wall switch furnished 
by the company, the inner and outer 
lamps may be operated independently of 
each other, thus securing three degrees of 
illumination. The “Anti-Night” with 
turndown feature can be operated by us- 
ing two single-pole switches, either wall 
or pendant, each switch operating one of 
the groups. 


i O 
A New High-Voltage Insulat- 
ing System. 

F. M. Locke, of Victor, N. Y., who has 
been well known for many years in con- 
nection with the development of high- 
voltage insulators, announces a new sys- 
tem of insulation for high-voltage trans- 
mission, as the result of nearly three years 
of practical laboratory study and experi- 
ment. 

Mr. Locke claims for this system that it 
is practically unlimited as to its electrical 
and mechanical strength. Under this 
claim he includes the arcing distance, 
spray tests, puncture tests, creeping sur- 
face and mechanical endurance features. 
According to Mr. Locke’s statements, this 
svstem has been successfully tested in one 
of its forms up to 300,000 volts, under a 
precipitation of one foot in five minutes, 
without arcing or showing static stresses. 
The inventor adds that 300,000 volts is 
not a limitation, as the principle of con- 
struction allows the system to be carried 
up to any potential desired. 

“In this scheme of insulation,” says 
Mr. Locke, “I have worked on the theory 


that the tendency toward bigness in in- 
sulators has reached its limit, and in this 
new method far greater capacity is ac- 
complished with smaller sizes of insu- 
lators, thereby simplifying the engineer’s 
problem of permanent construction, and 
at a minimum cost.” Mr. Locke adds: 
“If you will notice the Niagara-Syracuse 
line, carrying 60,000 volts, you will see 
that the tops of the poles have been 
burned by electrical leakage, a constant 
difficulty in high-power transmission ; and 
in this case it is noteworthy because the 
insulators employed are of excellent de- 
sign and manufacture, and were installed 
by an eminent engineer, according to ap- 
proved methods. It is this matter of cur- 
rent leakage also which I claim my new 
system entirely eliminates,’’ 
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The Milwaukee Trip of the 
Ohio State University 
Students. 

That Milwaukee, Wis., is one of the 
most interesting manufacturing centres of 
machinery and electrical apparatus, is 
demonstrated by the many visits of par- 
ties of students from technical schools, 
eager to supplement the knowledge they 
have gained in the class-rooms with an in- 
sight into the practical side of their pro- 
fession. The latest party of students to 
visit Milwaukee was the class in electric- 
ity of the Ohio State University, a group 
_ photograph of which is shown herewith. 
This photograph was made at the works 
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R. E. Hecker, George B. Thomas, H. M. 
Olds, George L. Hiselstein, W. O. Dean, 
M. B. Evans, Frank W. Funk, O. G. Gal- 
land, R. H. Penn, A. H. Heitmann, R. R. 
Hazlitt, H. I. Dodson, John C. Slager, 
L. W. Roush, J. I. Sample, G. B. Schnee- 
berger, Ernest R. Dike, Clarence T. Evans, 
Elmer A. Cooke, William G. Mullin, H. A. 
Cowgill, E. E. Moore, F. A. Zink, M. Er- 
langer, Lertin Ridenour, H. S. Knerr, 
Lee H. Shinkle and H. M. Crossman. 
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An Interesting Heating and 
Ventilating Instaliation. 
The new electrical engineering build- 
ing of Worcester Polytechnic Institute, 
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fan, six feet in diameter, drawing the air 
through a tempering coil consisting of 
six Green heater sections, each containing 
2,544 lineal feet of pipe. The air from 
the fan can pass either directly to the 
rooms or through another heater consist- 
ing of four sections and containing 2,640 
lineal feet, or part of the air may be 
passed one way and part the other and 
the two volumes of air mixed in suitable 
proportions to regulate the temperature. 
The heaters are of a new design, being 
made up of straight pipe expanded into 
headers. By removing the covers of the 
latter, any pipe can be inspected, cleaned 
or removed. As circulation is positive, 
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Onto STATE UNIVERSITY STUDENTS’ ELECTRICAL CLASS AT THE WORKS OF THE CUTLER-HAMMER MANUFACTURING COMPANY, 


of the Cutler-Hammer Manufacturing 
Company on March 27. 

The students left Columbus, Ohio, on 
March 24, and returned to the univer- 
sity on March 31. A third of the time 
allotted to the trip was spent in Milwau- 
kee. Among the other cities visited were 
=- Chicago and Cincinnati. While in Mil- 
waukee the students were the guests of 
the Allis-Chalmers Company at a lunch- 
eon at the club-house at West Allis. The 
party was in charge of Professor Francis 
Cary Caldwell, and consisted of the fol- 
lowing students: Norman R. Work, J. L. 
Grant, R. W. Hall, Carl E. Pool, W. S. 
Williams, H. W. Conrad, Charles P. 
Cooper, J. G. Stewart, D. S. Moore, H. A. 
Seabright, W. H. Steuve, C. P. Galleher, 
S. E. Gillespie, William E. Larzelere, 
Charles W. Yerger, James Y. Haring, 


MILWAUKEE, Wis. 


which is to be completed this fall, and 
which will be one of the largest of its 
kind in the country, costing over $125,000, 
is to be equipped with a complete heating 
and ventilating outfit supplied by the 
Green Fuel Economizer Company, of Mat- 
teawan, N. Y. i 

The general laboratory is 200 feet long 
by fifty feet wide, containing three gal- 
leries, 19,400 square feet of floor space 
and about 400,000 feet of cubic contents. 
Besides this, there will be in the west wing 
a lecture hall for seating 300 persons, 
above which will be standards and re- 
search laboratories, while the east wing 
will contain a library and offices, design- 
ing rooms, blue-print rooms and recita- 
tion rooms. 

The equipment for supplying warm air 
to this space will consist of a Green cone 


the heater can not become air-bound. It 
is adapted for live or exhaust steam and 
hot or cold water. 


SEREA 


Great Northern Rallway to 
Use Electricity. 

- Electricity will be utilized by the Great 
Northern Railway Company, instead of 
steam, as the motive power on at least 
one division of its transcontinental line 
in North Dakota, as well as for hauling 
trains through the Cascade Tunnel in the 
Rocky Mountains. The stretch of road 
where it has been decided to use electric- 
ity is between Minot and Williston. It is 
said that on this run the water is so bad 
that the locomotive boilers must be cleaned 
after each trip, because of the deposits 
taken up in the water. 


Vol. 50—No. 16 


Current Electrical News 


DOMESTIC AND EXPORT. 

PROPOSED NORTH CAROLINA POWER DEVELOPMENT— 
R. L. Wiede, a civil engineer of Washington, D. C., is preparing 
plans for a large electric and water-power plant, near Linville, 
Burke county, N. C., which will be installed at a cost of $1,500,000. 
The site is in a deep gorge in the heart of the mountains, fifteen 
miles from a settlement of any size. There is said to be an enor- 
mous amount of power available at the proposed site. 


NEW CALIFORNIA STREET RAILWAY SYSTEM—Articles of 
incorporation of the San Jose Traction Company have been filed 
with the county clerk. The company is formed to build and operate 
an electric railway in the city of San Jose, Cal. The incorporators 
of the new company are L. E. Hanchett, who takes the greater part 
of the subscribed stock, John Martin, S. S. Baldwin, C. C. Benson 
and E. M. Rea. The directorate corresponds with that of the San 
Jose & Santa Clara County Railway Company. The capital stock 
of the new company is $1,000,000. Of this amount $300,000 has 
been subscribed by the five persons named. 


LONG SOUTHERN TROLLEY ROAD PLANNED—It is an- 
nounced that the Alabama Land and Improvement Company has 


completed all plans for the immediate construction of an electric. 


freight and passenger railroad from Birmingham, Ala., to Chat- 
tanooga, Tenn., a distance of 150 miles. Rights of way have already 
been secured. The road will go by the way of Albertville, at the 
east end of Sand Mountain, where it will connect with boats on 
the Tennessee river and will also cross the river. It will open a 
rich new region in the Sand Mountain locality. Several of the 
streams will be dammed and power thus secured. 


REPORTS OF MANILA ELECTRICAL SYSTEMS—The Manila 
(Philippine Islands) Electric Railroad and Lighting Corporation 
reports for the twelve months ended December 31, 1906, as follows: 
Receipts from dividends and interest, $352,595; miscellaneous ex- 
penses and interest, $235,565; net profit, $117,030; surplus Decem- 
ber 31, 1905, $59,480; total net profit, $176,510; dividends, $99,560; 
surplus, $76,950. The income account of the Manila Electric Rail- 
way and Lighting Company, also operating La Electricista, for the 
year ended December 31, 1906, is as follows: Gross, $894,959; ex- 
penses and taxes, $453,682; net, $441,277; interest, $180,000; surplus, 
$261,277; dividends, $151,666; net surplus, $109,611; previous sur- 
plus, $139,699; total surplus, $246,310. 


NEW OKLAHOMA ELECTRIC LINE—A charter has been issued 
from the territorial secretary’s office to the Oklahoma City, El Reno 
& Southwestern Electric Railway Company, with a capital stock of 
$10.000.000. The principal business offices are to be located at El 
Reno. The company proposes to build an electric line from Okla- 
homa City to El Reno, thence to Chickasha, Anadarko, Hobart and 
Lawton, and a branch line from El Reno to Kingfisher, Hennessey, 
Enid and Medford; also a branch line from Kingfisher to Okeene, 
by way of Kiel, passing through the following counties: Oklahoma, 
Canadian, Caddo, Kiowa, Comanche, Kingfisher, Garfield, Grant, 
Blaine and a part of Chickasaw nation. The estimated length of the 
road is 275 miles. The incorporators are: Fred Ehler, J. W. Smith, 
C. C. Smith and E. B. Cockrell, of Hennessey; W. R. Blackburn, 
of Kingfisher. 


LONG ISLAND RAILROAD COMPANY’S ANNUAL REPORT— 
The twenty-fifth annual report of the Long Island Railroad gives a 
detailed account of the improvements made on the line in 1906. 
The work on Atlantic avenue, Brooklyn, has been confined to the 
freight and passenger terminals. The terminal work should be com- 
pleted this year. The new yard for the Sea Beach Railway is about 
completed and ready for delivery in exchange for the property 
on which the Sea Beach terminal is now. Several of the principal 
grade crossings have been eliminated. The section of the road 
from Springfield Junction to Valley Stream has been electrified, 


thus completing a loop service from the Far Rockaway branch to 
the Old Southern road, making a total of 100 miles now operated 
by third rail. Plans are under way for the electrification of the 
line from Long Island City to Port Washington and to Whitestone 
Landing. As soon as the terminals under the East river are com- 
pleted the lines to Jamaica and Woodhaven will also be electrified. 
The deficit of $28,358 in the income account is explained by the 
increase of interest charges and the loss in the operation of the 
Montauk Steamboat Company amounting to $56,821. 


PERSONAL MENTION. 
MR. W. G. SLACK has been appointed acting secretary-treasurer 
of the Bell Telephone Company of Canada, succeeding the late C. 
B. Sclater. 


MR. JOHN DEWBERRY, of Elyria, Ohio, has succeeded B. M. 
Reesor as manager of the Middletown (Ohio) office of the Central 
Union Bell Telephone Company. 


MR. CHARLES F. BOYNTON, formerly of the New York city 
department of electricity, water and gas, has become connected with 
the National Metal Molding Company, at its down-town office, New 
York city. i l 


MR. F. F. SMITH, who has been superintendent of the plant of 
the Merchants Heat and Light Company in Indianapolis, Ind., 
has accepted a similar position with a new heat and light company 
at Salt Lake City, Utah. 


MR. H. C. PAGE, general manager of the Springfield (Mass.) 
Street Railway Company, and who was formerly manager of the 
Berkshire (Mass.) Street Railway Company, has been chosen presi- 
dent of the New England Street Railway Club. 


MR. J. W. BEEMER, for several years chief electrician and 
superintendent of the Pinckneyville (Ill.) Electric Light Company, 
has resigned to accept a similar position with the Duquoin Utility 
Company, which is installing an electric-light system in Duquoin, Ill. 


MR. FRANK C. NEWELL, consulting engineer, formerly with 
the Westinghouse Air Brake Company, Pittsburg, Pa., and residing 
at 434 Rebecca avenue, Wilkinsburg, Pa., has moved to Cleveland, 
Ohio, where his headquarters will be in the State Bank Building, 
734 Euclid avenue. 


MR. M. J. KINCH, superintendent of the Green Bay (Wis.) 
Traction Company, and in charge of the electrical department of 
the Green Bay Gas and Electric Company, has also taken over the 
management. of the latter company’s gas department, succeeding 
Howard Bixby. 


MR. H. L. WILLS, contract agent of the Georgia Railway and 
Electric Company, Atlanta, Ga., has resigned to undertake the 
management of the Savannah (Ga.) Light and Power Company. 
He will be succeeded by W. Rawson Collier, of Atlanta. The em- 
ployés of the contract department tendered Mr. Wills a farewell 
banquet. 


MR. F. H. DANIELS, chief engineer of the American Steel and 
Wire Company, who has returned from Europe, spent several months 
traveling in England, Germany, Holland, Austria, Belgium, France. 
Luxemburg and Italy, where he inspected the improvements in 
various industrial plants. He calls attention to the success which 
the Germans have attained in fuel economy. 


MR. ADOLPH H. MAY, for the past three years manager of the 
Western Union Telegraph Company’s Salt Lake City, Utah, office, 
has been appointed superintendent of the Pacific division. He is 
succeeded by Arthur W. Long, who has been connected with the 
Salt Lake City office for many years. Mr. May began his career 
as a messenger with the Western Union in Hastings, Neb. From 
messenger he was advanced until he was made manager of the 


- 
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= Western: Union office in Lincoln, Neb.. Three years ago he was 
transferred to Salt Lake as manager. 


MR. J. BOISE POTTER has been appointed manager of the 
Stamford and Port Chester divisions of the Consolidated Railway 
Company, of New Haven, Ct., in the place of E. R. Gilbert. His 
headquarters will be in Port Chester, N. Y., and all the surface lines 
of the Consolidated between Darien, Ct., and New York city will be 
under his management. Mr. Potter was formerly superintendent 
of the local system of the Consolidated company at Putnam, Ct. 


MR. E. P. DILLON has been appointed general manager of the 
Pike’s Peak Hydro-Electric Company, Colorado Springs, Colo., to fill 
the vacancy made by the recent resignation of G. A. Taff. Mr. Taff 
resigned as general manager of the company because of his ex- 
tensive interests elsewhere. He is still a consulting engineer of the 
company. Mr. Dillon was formerly chief electrical engineer of the 
Colorado Springs Electrical Company. He resigned that position 
two months ago. 


MR. MASON B. STARRING, formerly vice-president of the Chi- 
cago (Ill.) City Railway Company, has assumed the duties of presi- 
dent of the Northwestern Elevated Railroad Company, succeeding 
Clarence Buckingham. His election took place recently. One of 
the first tasks he has to perform is the completion of the Ravens- 
wood extension. Mr. Starring is a native of Chicago, was educated 
in the public schools and has been in the railway business since 
early youth. In the beginning of his career he was employed in 
the operating departments of the Burlington and the Pennsylvania 
roads. In 1888 he went to the Chicago City Railway Company as 
a clerk, studied law under Willlam J. Hynes and J. S. Grinnell! 
and advanced until he became vice-president and general solicitor 
of the company. 


MR. WILLIAM HENRY BAKER, because of his continuous and 
arduous labors during the nearly twenty years of his connection 
with the Postal Telegraph-Cable Company, has asked to be relieved 
from the detailed duties of vice-president and general manager, and 
his resignation from that office has 
therefore been accepted. Mr. Baker 
will continue to act in an advisory 
capacity, his duties, with the title 
of vice-president and general man- 
ager, being assumed by Edward J. 
Nally. Mr. Baker is one of the best 
known and most esteemed men in 
the telegraphic field. He was born 
in Buffalo, N. Y., April 13, 1855. 
When he was fifteen years old he 
entered the employ of the Western 
Union Telegraph Company, in the 
office of A. B. Chandler. Later he 
was assigned a clerkship under the 
direction of Edward C. Cockey, who 
was then in charge of the general 
superintendent’s office, having over- 
sight of the accounts of all superin- 
tendents of the eastern division of 
the Western Union Telegraph Company. Mr. Baker continued in 
various capacities in the service of both the Western Union and 
the Atlantic and Pacific Telegraph companies, including the secre- 
taryship of the latter company. Early in 1885 he accepted the secre- 
taryship of the American Electric Manufacturing Company. He 
resigned from this position later and bought a membership in the 
New York Stock Exchange. He soon disposed of these interests 
and entered the service of Theodore N. Vail, then president of the 
Metropolitan Telephone Company. In the fall of 1889 he was in- 
vited to accept a vice-presidency of the Postal Telegraph-Cable 
Company, and assumed the duties pertaining to this position on the 
first of November of that year. He is a director of the American 
District Telegraph Company, of Philadelphia; Commercial Cable 
Building Company, Commercial Union Telegraph Company, New 
‘England Telegraph Company, New York Quotation Company, Otis 
Elevator Company, Pacific Postal Telegraph-Cable Company, Postal 
Telegraph-Cable Company, Postal Telegraph-Cable Company, of 
Texas; Sprague Elevator Company, and president, manager and 
director of the Postal] District Messenger Company. He is a member 
of the Hardware Club and the New York Press Club. 


Mr. WILLIAM HENRY BAKER. 
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Sas a; ELECTRICAL SECURITES. - ' 
Contrary to local public expectation, but following the predictions 
of the banking interests, the market was irregular, with a decidedly 
sagging tendency. The prices show general declines as compared 
with a week ago. A period of dulness is generally the aftermath of 
a succession of fluctuations such as the market has recently passed 
through. It. is felt by many that this period of inactivity is now 
holding sway in the market, and there seems to be no very general 
idea as to the outlook for the immediate future. The investor, 
seeing the rapidity with which prices advanced from the low mark 
reached about two weeks ago, naturally feels cautious; and the 
withdrawal of thousands of such from the market just as naturally 
makes for a shrinkage in business and a consequent fall in the 
prices of many stocks which, following the decline just mentioned, 
were repurchased for speculative purposes only. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 13. 


New York: Closing. 
Allis-Chalmergs common...........---e+eeee- 12% 
Allis-Chalmers preferred.............00eee0- 341% 
Brooklyn Rapid Transit...............-0.06. 5819 
Consolidated GasS........sesssesesesesesseo 128 
General ElectriC.........sssssssccssrrssenso 147 
Interborough-Metropolitan common......... 241% 
Interborough-Metropolitan preferred....... . 59% 
Kings County Electric..............eee eee 126 


Mackay Companies (Postal Telegraph and 


Cables) common (ex-dividend........... 70 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 69 
Manhattan Elevated............... cece cence 137 
Metropolitan Street Railway..............-. 100 
New York & New Jersey Telephone......... 111 
Western Unton sc. icc i sas Seer ee eee cees 82 
Westinghouse Manufacturing Company (ex- 

dividend) oacteanv ei oS sede we eeeen saatee es 147 


Orders received by the Westinghouse Electric and Manufacturing 
Company during March represent a greater value than the business 
of any previous month in the history of the company, aggregating 
over $4,000,000. Since January 1, there has been no let-up in the 
record-breaking business of last year, and there are even now suffi- 
cient orders in the various departments of the East Pittsburg works 
to keep the shops employed to their full capacity during 1907. 


Boston: Closing. 
American Telephone and Telegraph......... 122 
Edison Electric IJluminating............... 202 
Massachusetts Electric...........ceeeeeeeee 59% 
New England Telephone...............+++5 119 


Western Telephone and Telegraph preferred. 74 
The following directors of the American Telephone and Tele- 
graph Company have been selected to form the executive committee: 
Henry S. Howe, W. Murray Crane, John I. Waterbury, Theodore 
N. Vail, and ex officio, President Frederick P. Fish. — 


Philadelphia: Closing 
Electric Company of America............... 10 
Electric Storage Battery common........... 54% 
Electric Storage Battery preferred.......... 54% 
Philadelphia Electric.............. cess eens 83, 
Philadelphia Rapid Transit................. 174% 
United Gas Improvement (ex-dividend)..... 88% 


It is estimated that the March gross earnings of the Philadelphia 
Rapid Transit Company showed an increase of $80,000 to $90,000 
over the corresponding month of 1906. f 

With rates charged for lighting materially reduced, as they were 
in February, 1906, the earnings of the Philadelphia Electric Com- 
pany last year, as shown by the annual report at the stockholders’ 
meeting, were more than maintained. Gross receipts for the year 


were $4,503,078, compared with $4,104,113 for 1905, and net income 
was $820,717, compared with $811,016 the year before. These in- 
creased returns resulted from large expansion of the company’s busi- 
ness, which President McCall ascribes to the stimulus of lower rates. 


Chicago: Closing. 
Chicago Telephone............-..eeeeeeeves 118% 
Chicago Edison Light..........-...e+seeee, 147 
Metropolitan Elevated preferred............ 65 
National Carbon cOmmon............++-06- 71 
National Carbon preferred............s.ee- 110 


Union Traction common........eseseseesese — 
Union Traction preferred...........ssesese. — 

The Metropolitan Elevated is planning a surface extension to 
Clyde, Ill., to cost $100,000. 

Chicago Edison earnings the last fiscal year are reported to show 
ten per cent increase. The Commonwealth annual meeting will be 
held May 20, and the Edison annual meeting June 10. The annual 
reports will be issued next month. l 
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_ NEW INCORPORATIONS. 


HOUGHTON, MICH.—Mutual Light, Water and Power Company. 
$500,000. 


INDIANAPOLIS, IND.—Big Spring Telephone Company, Boone 
county. $10,000. Directors: Addison Higbee, Ellis Edwards and 
C. A. Berry. 


MADISON, WIS.—The Shields Telephone Company, Germania, 
Marquette county. $5,000. Incorporators: J. A. Schalow, G. W. 
Grahn and others. 


AUGUSTA, ME.—Etna Telephone Company, Etna. $5,000. Presi- 
dent, L. P. Toothaker, Dixmount, Me.; treasurer and clerk, A. L. 
Sylvester, Etna, Me. 


MADISON, WIS.—The Kegonsa Independent Telephone Com- 
pany, Pleasant Springs, Dane county; an amendment increasing its 
capital from $1,000 to $3,000. 


AUGUSTA, ME.—The Toledo, Wabash & St. Louis Electric Rail- 
way Company. $6,000,000. To build an interurban system between 
Toledo, Ohio, and St, Louis, Mo. 


SANTA FE, N. M.—The Craig Water and Light Company, of 
Texico, Roosevelt county. $25,000. Incorporators and directors: 
D. F. Craig, of Independence, Mo.; R. C. Reid and G. E. Reid, of 
Texico. 


LOS ANGELES, CAL.—Silver Lake Power and Irrigation Com. 
pany, of Reno, Nev. $5,000,000; subscribed, $100,300. Directors: 


Dr. Ernest Angermann, J. S. Parker, Walter S. Fifield, Lee J. 


Davis. 


SPRINGFIELD, ILL.—Lincoln Railway and Light Company, of 
Lincoln. $2,500. To operate street railways, light, heat and power 
plants. Incorporators: M. O. Payne, Charles H. Scott and Thomas 
Marshall. 


NASHVILLE, TENN.—Elk Valley & Oneida Railway Company, 
Campbell county. $50,000. Incorporators: H. C. Lindsay, R. S. 
Young, C. H. Smith, R. N. Kesterson and J. O. Smith. To construct 
a railroad from Elk Valley, Campbell county, to Oneida, Scott county. 


JERSEY CITY, N. J.—Pennsylvania Telephone Company, of New 
Jersey. To construct telephone and telegraph lines in Pennsylvania. 
$50,000. Incorporators: Leonard H. Kinnard, Harrisburg, Pa.; Addi- 
son Candor, Williamsport, Pa., and Samuel S. Moore, Elizabeth, N. J. 


CHARLESTON, W. VA.—The Elkins Electric Railway Company, 
of Elkins. To build and operate an electric railroad in Elkins. 
$50,000. Incorporators: J. C. McSpadden, of Rockwood, Pa.; W. K. 
Taylor, of Pittsburg; J. E. Morgan and C. W. Maxwell, of Elkins, 
and H. F. Berkebile, of Rockwood. 


SPRINGFIELD, ILL.—Virden & Taylorville Traction Company. 
To construct an electric line from Virden, in Macoupin county, 
to Taylorville, in Christian county. $2,500. Incorporators and 
first board of directors: H. C. Simon, John Colderm, W. E. Allenson 
and T. B. Teney, of Virden, 11l., and E. E. Barclay, of Springfield. 


HARRISBURG, PA.—Greensburg & Western Railroad Company; 
to construct and operate ten miles of electric railroad from Greens- 
burg to Irwin; $60,000; William S. Kuhn, of Pittsburg, president. 
Ellwood City & Hazel Dell Company; to construct four miles of 
electric railroad in Lawrence county; $25,000; C. J. D. Strohecker, 
of Zelienople, president. 


TOPEKA, KAN.—The Kansas Traction Company. $25,000. To 
construct and operate a standard gauge road, either steam or elec- 
tric, from Coffeyville to Kansas City, Mo., a distance of 260 miles, 
traversing Labette, Neosho, Allen, Anderson and Franklin counties 
to Topeka, thence through Shawnee, Douglas and Johnson counties 
to Kansas City. Incorporators: F. B. Shirley, E. C. Kiddoo, S. D. 
Frazier and W. C. Hall, all of Coffeyville. 


YOUNGSTOWN, OHIO—Lake Erie & Youngstown Railroad Com- 
pany. $10,000. To build an electric line between Youngstown and 
Conneaut. Incorporators: G. M. Brown, Conneaut; Wilbur F. Stan- 
ley and George J. Chapman, Conneaut; Frank J. Cheney, Toledo; 
John H. Ruhlman, Youngstown; William H. Ruhlman, North Lima, 
and A. W. Jones, Burg HII]. The line will parallel the Lake Shore 
road for some distance. 
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OBITUARY NOTES. 

MR. EDWARD C.: NICHOLS, vice-president of the South Side 
Elevated Railroad, Chicago, Ill., died at his home in Maywood, Ill., 
on March 28, of pneumonia, after an illness of two weeks. Mr. 
Nichols was born at Maywood, 111., in 1870, and attended the public 
schools of that village until he entered the University of Michigan, 
from which he was graduated in 1892. He later entered the law 
department of the University of Chicago, and, after finishing his 
course there in 1894, entered the service of the South Side Elevated, 
Railroad as attorney. He held this position for twelve years and at 
the annual meeting of the company on January 31 of this year was 
made vice-president, succeeding T. J. Lefens, resigned. 

MR. HENRY W. GOODE, president of the Portland (Ore.) Rail- 
way, Light and Power Company, and its several subsidiary com- 
panies, died at Atlantic City, N. J., on March 31, aged forty-six 
years. For many years he had been prominently identified with the 
electric traction, light and water-power interests of the country. 
At one time he was district director of the Westinghouse Electric 
and Manufacturing Company, of Pittsburg, subsequently becoming 
president and general manager of the Northwest General Electric 
Company. In 1892 he was elected president of the Portland General 
Electric Company, and later, when the Portland Railway, Light and 
Power Company was formed as a holding company for the Portland 
Railway, the Portland General Electric and the Oregon Water Power 
and Railway companies, Mr. Goode was chosen its president. He 
also was president and director-general of the Lewis and Clark 
Exposition at Portland in 1905, and president of the West Coast 
Fair of 1905. 

M. EDOUARD HOSPITALIER, the distinguished French elec- 
trical engineer, died recently in Paris, France, at the age of fifty- 
four. He was born in August, 1852, the son of a French army 
officer. He was educated at the Ecole d’Arts et Metiers, of Aix, 
and in 1877 was graduated from the Ecole Centrale with a diploma 
in mechanical engineering. He took up journalism, joining first the 
staff of La Lumiere Electrique, in 1879. In 1881 he joined L’Elec- 
tricien, and in the same year was appointed a member of the com- 
mittee of the International Congress of Electricians. He was 
made professor of electrical engineering at the Ecole de Physique 
et de Chimie Industrielle in 1882, a school just created by the city 
of Paris. The appointment did not necessitate his abandoning his 
journalistic work, and in 1883 he became editor-in-chief of L’Elec- 
tricien. He also contributed frequently to La Nature. In 1890 he 
resigned from L’Electricien and founded L'Industrie Electrique, 
remaining editor-in-chief of this paper up to the time of his death. 
M. Hospitalier was the author of numerous books on electrical sub- 
jects, and an active member of the Société Internationale des 
Electriciens, finally becoming president of that body. He also de- 
vised a number of interesting and valuable pieces of apparatus, one 
of these being the Ondograph. He received many honors, being 
made an officer of the French Academy in 1888, Commander of the 
Order of the Crown of Italy in 1899, and Chevalier of the Legion 
of Honor in 1900. 

LEGAL NOTE. 

TYPE K ELECTRIC CONTROLLERS—In the United States Cir- 
cuit Court for the District of New Jersey, a preliminary injunction 
was granted in a suit brought by the General Electric Company to 
restrain the Sunday Creek Company from the further use of series- 
parallel controllers manufactured by the Morgan-Gardner Electric 
Company, of Chicago, Ill., it having been held in a prior suit against 
another user, the Garrett Coal Company, that such controllers in- 
fringed the Knight & Potter patents Nos. 587,441 and 587,442, issued 
August 3, 1897. Judge Cross grants the injunction against the 
Sunday Creek Company, giving that company, however, seventy- 
five days from the date of the opinion in which to change its con- 
trollers or adjust its business so as not to further infringe these 
patents. These patents cover what is generally known as the “K” 
type of controller, or the type in which the motors are changed 
from series to parallel connection by the shunting of one motor as 
opposed to the method in which the circuit is opened while the 
change from series to multiple connection is made. The Sunday 
Creek Company is a large coal-mining concern operating in Ohio 
and West Virginia, but is incorporated under the laws of New 
Jersey. The controllers involved in this case were used on mining 
locomotives. Under the patent agreement existing between the two 
companies only the General Electric and Westinghouse companies 
can manufacture these controllers. 
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ELECTRIC LIGHTING. : 
MOUNT AYR, I1OWA—The town has voted for ; a lighting cit 


BOWLING GREEN, OHIO—Fire destroyed the A. G. Henry elec- 
tric lighting plant at North Baltimore on March 25, entailing a loss 
of $25,000. 


SANTA FE, N. M.—The Albuquerque Gas, Electric Light and 
Power Company has filed additional incorporation papers increasing 
its capitalization from $200,000 to $500,000. 


ROCK VALLEY, IOWA—R. A. Talbot has been granted an elec- 
tric lighting franchise by a vote of 129 to 63. The Sioux City & 
Ireton Electric Railway Company was also given a franchise to use 
the streets. 


TEMPLE, TEX.—A half interest in the Temple Electric Light 
Company has been disposed of by Frank E. Merrill, of this city, the 
secretary and general manager of the company, the purchasers 
being J. Z. Miller, Jr., of Belton, and J. E. Ferguson, of Temple. 


ARGENTA, ARK.—The city council has decided to purchase the 
new electric light plant from the Argenta Light and Power Company 
for $50,000. The plant was recently completed by the O'Neil Engi- 
neering Company, of Dallas, Tex., for the Argenta Light and Tower 
Company, and at present operates sixty arc lamps. 


KNOXVILLE, TENN.—Col. T. B. Burridge, of Denver, with two 
associates, one of whom is an engineer, has been looking over the 
proposition to build a dam and power plant on the Little Tennessee 
river to supply power for Knoxville. The proposition is an old one 
enlarged. Instead of building a $2,000,000 plant they propose to 
build a $3,500,000 plant. 


GALENA, ILL.—The Dubuque & Southwestern Wisconsin Rail- 
road Company has purchased the municipal lighting plant at Galena, 
and also taken over the contracts for lighting Galena for twenty-five 
years. The plant never has been profitable, and was built on a bond 
issue, the interest on which has not been paid. The new company 
agrees to furnish twice as much light as the city did at only a ten 
per cent increase in the present price. 


WATERTOWN, N. Y.—Engineering experts have calculated that 
there is going to waste more than 1,000 horse-power of the water 
rights available and belonging to the Watertown Marble Company, 


and it is announced that the Davidson Brothers have concluded to. 


harness the river and utilize this power. It is also announced that 
the promoters intend to erect and equip a modern pulp mill near the 
marble works, and that work will begin as soon as the plans can be 
prepared. 


PROVIDENCE, R. I.—A reduction in the gross price of electricity 
for commercial lighting has been announced by Marsden J. Perry, 
president and general manager of the Narragansett Electric Lighting 
Company. The new rate will go into effect at the May readings of 
the meters, and will mean a saving to all users of electricity for 
incandescent lighting of at least twelve and one-half per cent net, 
while those consumers whose bills run up to $25 and over will 
realize a still greater saving. The reduction is a flat cut of six cents 
per kilowatt, bringing the price of twenty cents per kilowatt-hour 
down to fourteen cents. 


WATERTOWN, WIS.—O. L. Huie, of Marinette, formerly with’ 


the Watertown Gas and Electric Company, has closed a deal in 
Milwaukee with the Isaac Stephenson Company, of Marinette, where- 
by Mr. Huie and business associates in southern Wisconsin have 
secured possession of the best water power in upper Michigan, on 
the Escanaba river, consisting of the power known as the Flat Rock 
mill site and all the power above the Flat Rock to and including 
Chandler’s Falls. It is the intention of the parties interested to sur- 
vey the water power, locate four or five dam sites and make all 
necessary improvements to develop the power. 


SCRANTON, PA.—The resignation of E. M. Stack as general 
manager of the Suburban Electric Light Company was accepted at 
a meeting of the stockholders of the company. G. M. Tidd, of Muncie, 
Ind., was elected to succeed him. Henry L. Doherty, president of the 
American Gas and Electric Company, which recently took control 
of the plants of the old American Electric Company in Scranton, 
Pa., was elected president of the Suburban company. F. H. Ball 
was chosen vice-president, and Duncan Campbell was elected 
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manager of the “new business” departo ‘The following directors 
were elected: W. F. Hallstead, G. M. Hallstead, B. Moses, F. E. 
Platt and A. L. Francois. 


TELEPHONE AND TELEGRAPH. 
GALLATIN, TENN.—Telegraphic communication has been es- 
tablished between Gallatin and Hartsville. 


GREENSBURG, PA.—The town council has closed a contract 
with the Bell Telephone Company for the laying of conduits. 


AUGUSTA, GA—The Western Union Telegraph Company has 
under course of construction a line from Augusta to Tennille, at 
the southern terminus of the Augusta Southern Rallway. 


PHILADELPHIA, PA.—The Bell Telephone Company, of Phila- 
delphia, has announced a second reduction in rates, beginning with 
April 1, when extension station rates were reduced from $1 a month 
to fifty cents. About 9,000 subscribers are affected. 


BETHLEHEM, PA.—What will be the longest private telephone 
in this county will soon be established between Lansford, Mauch 
Chunk, Allentown, Bethlehem, Quakertown, Fort Washington and 
Philadelphia. It will be 112 miles long and will be in operation 
by May 1. This line will be operated by the Lehigh Coal and Navi- 
gation Company in connection with its many collieries at Lansford 
and its canal, which runs from Mauch Chunk to Philadelphia. 


FREDERICTON, NEW BRUNSWICK—At a special meeting of 
the directors of the New Brunswick Telephone Company, F. P. 
Thompson, who has acted as managing director, was elected presi- 
dent to succeed Dr. A. A. Stockton. The newly elected president 
will continue for the present to also act as managing director. Al- 
fred Seely, of St. John, was appointed secretary-treasurer in place 
of W. E. Smith, resigned. F. B. Carvell, M. P., of Woodstock, was 
appointed on the board to fill the vacancy caused by Dr, Stockton’s 
death. 


WINCHESTER, VA.—At the annual meeting of the Frederick 
& Clark Telephone Company H. C. Warden, of Barryville, was 
elected vice-president and general manager, succeeding, in the 
latter capacity, H. F. Byrd, whose resignation as general manager 
was accepted to take effect April 1. Mr. Byrd remains secretary 
of the company. Other officers were elected as follows: Charles 
Mullikin, president; Shirley Carter, treasurer. The board of di- 
rectors {s made up of the officers and W. H. Baker, S. H. Hans- 
brough, Dr. W. S. Love, R. B. Smith, John B. Neill, B. McDonald 
and S. S. Thomas. 


LOUISVILLE, KY.—As the result of an inquiry which the Louis- 
ville board of trade has been making into rates of the Cumberland 
Telephone Company, the local Bell system, a proposition has been 
made by James E. Caldwell, president and general manager of the 
company. After stating the position of the company in advancing 
rates, he declared the company was willing to leave the entire mat- 
ter of the fixing of the telephone rates for the next three years in 
the hands of a committee of five business men. He added that at the 
end of the first period of three years another similar committee 
would be appointed by the board of trade and the rates fixed for 
another three years. The board of trade at once accepted the offer. 
The five men named by W. W. Hite, president of the board of trade, 
to decide telephone rates are: George Gaulbert, Attilla Cox, W. W. 
Belknap, Marion E. Taylor and Logan C. Murray. Mr. Caldwell 
promised that the employés of the telephone company would at any 
time give the committee any assistance it desired, and that the 
books of the company were open for inspection. 


DATES AHEAD. 


Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting, Oklahoma City, Okla., April 22-23. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y.. week of June 24. 


San Antonio, Texas, 


Annual meeting, 


Annual meeting, Washing- 


Annual meeting, 


Annual . 
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ELECTRIC RAILWAYS. 
TRUMANSBURG, N. Y.—The Ithaca & Seneca Falls Interurban 
Railroad Company has been granted a franchise to construct tracks 
and equipments in the village of Trumansburg. 


LAKEVILLE, IND.—The town council has granted a fifty-year 
franchise to the Chicago, Goshen & South Bend Railway Company, 
a fecder for the New York-Chicago rapid transit electric line. 


SOMERVILLE, N. J.—The New York & Pennsylvania Traction 
Company is planning to construct a new line from this place to 
Princeton, a distance of eighteen miles, during the coming summer. 


GREENFIELD, IOWA—At a special election in Greenfie!d, a 
franchise and a five per cent tax were voted the American Electric 
. Railway Company, which is behind the project to build an interurban 
between Des Moines and Council Bluffs. 


BATON ROUGE, LA.—The electrical engineers representing the 
new owners of the Baton Rouge Electric and Gas Company are com- 
pleting the work of preparing the plans and specifications for the re- 
building of the electrical plant and the street-car system. 


FREMONT, OHIO—The contract for the construction of the 
Sandusky, Fremont & Southern Railway between Fremont and 
Vickery has been awarded to George Kinney. According to the 
terms of the contract, the line must be completed before June 1. 


TOPEKA, KAN.—The Lawrence Electric Transportation Com- 
pany has taken out a charter for a trackless trolley line in Lawrence. 
The company is capitalized at $200,000 and all of the money is 
being put up by home men. The charter was taken out by 
W. E. Pitts. 


FAIRFIELD, IOWA—A trust deed from the Jowa-Missouri Trac- 
tion and Power Company to the Knickerbocker Trust Company, 
of New York, has been filed in Scotland county, Missouri, and Van 
Buren and Jefferson counties, Iowa. The deed represents $1,000,000, 
which amount is to be used in building the Fairfleld-Memphis, Mo., 
interurban. 


MILWAUKEE, WIS.—William C. Soten, a Watertown banker, 
and others, have organized the Milwaukee & North Shore Railway 
Company, to run an interurban street railway from Milwaukee to 
` Manitowoc, Sheboygan and Fond du Lac. The plans are still tenta- 
tive, and those interested are not prepared to say when they will 
begin work. 


BENTON HARBOR, MICH.—Active work has been begun on 
the construction of the electric line which is to connect this city 
with Coloma and Paw Paw lake. The Falkenau Construction Com- 
pany, of Chicago, has bought the right of way and will build the 
line. Cars will be operated to Coloma by June 15 and to Paw Paw 
lake by July 1. 


BALTIMORE, MD.—Contracts have been awarded the Noel Con- 
struction Company by the Maryland Electric Railways Company 
for the erection of the substation to be built on the north side 
of Lombard street, near Penn. The structure is to be used by the 
United Railways and Electric Company. It will be two stories high 
with a frontage of about fifty feet and depth of 150 feet. 


POTTSVILLE, PA.—The Pottsville Union Traction Company is 
making extensive improvements. It is breaking ground for a large 
addition to the power-house at Palo Alto, to be known as the Palo 
Alto Light, Heat and Power Company. Two units of one thousand 
horse-power each will be installed. This will be a central plant to 
furnish light for Minersville, Tamaqua, Pottsville and vicinity. 


HOUSTON, TEX.—The annual report of the Houston Electric 
Company for last year, filed with the clerk of the county court in 
compliance with the law requiring public utility corporations to file 
annual reports, shows that $589,047.95 was collected in fares and 
tickets, representing 11,780,959 passengers handled on the different 
lines in this city in one year, not including those riding on transfers. 


ATLANTIC CITY, N. J.—Stockholders of the Suburban Traction 
Company have authorized the issue of $300,000 of preferred stock. 
Fourteen thousand shares of the total of fifteen thousand were voted 
in the affirmative. The company has outstanding $800.000 of stock. 
The line is fifteen miles long and connects Atlantic City with points 
along the shore of the county. The stock, according to the circular 
issued, is to be employed to take up outstanding claims. 


MADISON, WIS.—Articles of incorporation for the Southern 
Wisconsin Light and Traction Company have been filed with the 
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secretary of state. The articles provide for a bond issue of $2,000,000. 
The company is authorized to operate in Dane and Rock counties 
and is expected to build an interurban traction line from Madison 
to Janesville. F. W. Montgomery, president of the Madison Inter- 
urban Traction Company, is one of the incorporators. 


INDIANAPOLIS, IND.—The Indiana state board of forestry, 
meeting at Indianapolis, acting under a law passed by the late 
legislature, granted the Indianapolis & Louisville Traction Company 
a right of way through the reservation near Henryville. It is be- 
lieved that this means that a line is to be built from a point near 
Henryville, on the new electric line, across to Salem, the Washing- 
ton county capital, and there connect with a line to French Lick. 


ST. LOUIS, MO.—The East St. Louis & Southeastern Railroad 
Company, of East St. Louis, has filed articles of incorporation at 
Belleville. The company proposes constructing an electric railway 
from East St. Louis to Mascoutah and Freeburg, in St. Clair county. 
It is capitalized at $2,500 and the incorporators are: L. ©. Haynes, 
T. W. Gregory, G. C. Pierce, James A. Farmer and Fred H. Kruger. 
All of the’ incorporators are connected with the East St. Louis & 
Suburban system. 


ONANCOCK, VA.—At a meeting of the stockholders of the pro- 
posed trolley road held at Tasley, votes representing subscriptions 
of about $40,000 were cast. It was determined to build at this time 
from Onancock to Accomac Courthouse, via Tasley direct, with the 
probable extension to Battle Point on Matomkin Bay. For the pro- 
posed extension contingent subscriptions of nearly $10,000 were 
offered. The name chosen for the company was Accomack Traction 
and Power Company. 

COLUMBUS, OH1O0—The deal for the purchase of the Columbus, 
Urbana & Western Electric Railway, which operates a line to a point 
beyond the storage dam, has been completed, the property passing 
to the control of the Columbus & Northern Traction Company. The 
line will be extended in a northwesterly direction, either by the way 
of Hilliards or Dublin to Lima or Bellefontaine. W. H. Ogden, 
of Indianapolis, and J. A. Vandergrift, of Philadelphia, negotiated 
the deal. After the new company has been incorporated and re- 
organized, the work of extending the line will begin. 


AMHERST, MASS.—The control of the Amherst & Sunderland 
Street Railway has passed to the Holyoke Street Railway Company. 
The Amherst & Sunderland railroad is fifteen miles in length and ex- 
tends from the “notch” at the crest of the Holyoke range of 
mountains, where it joins the Holyoke Street Railway lines, to 
Sunderland, and includes a branch to West Pelham. Its acquisition 
gives to the Holyoke company a through line from that city to Am- 
herst. The Amherst & Sunderland road is capitalized at $120,000. 
A majority of the stock is said to have been secured by parties 
representing the Holyoke interests at $45 a share. 


PARIS, ILL.—The directors of the Terre Haute & Western Rail- 
way Company, the interurban railroad about to enter Paris from 
the east, have elected C. T. Mordock, of Terre Haute, president of 
the road. Mr. Mordock is already the manager of the Terre Haute 
division of the Terre Haute, Indianapolis & Eastern Railway Com- 
any. The Hon. John E. Lamb, of Terre Haute, was elected treasurer, 
and E. J. Davis, of Terre Haute, secretary. Frank T. O’Hair was 
elected vice-president of the company. The organization of this 
company is for the purpose of complying with the law, which re- 
quires part of the officials of Illinois interurban railroads to live in 
Illinois. The real control of the road, however, will be in In- 
dianapolis, but Mr. Mordock will manage the Paris end of the line 
from Terre Haute. All legal obstacles are now removed, and the 
work on the interurban will be pushed to completion as rapidly 
as the weather will permit. 


NEW PUBLICATION. 

AMERICAN ELECTROCHEMICAL SOCIETY—Volume X of the 
transactions of the American Electrochemical Society has been is- 
sued. This contains a report of the tenth general meeting, held in 
New York during October, 1906. 


NEW MANUFACTURING COMPANY. 

ALBANY, N. Y.—Articles of incorporation of the New Rochelle 
Gas and Electric Fixture Company have been filed. The company 
will deal in gas, oil and electric fixtures. and has a capital stock of 
$4.000. The directors are Willam Johnson, of Mount Vernon; 
Charles F. Stehlin and Samuel F. Swinburne, of New Rochelle. 


April 20, 1907 


INDUSTRIAL ITEMS. 

THE HEMINGRAY GLASS COMPANY, Muncie, Ind., and Cov- 
ington, Ky., reports a good demand for its glass insulators, and has 
under consideration several important contracts for new transmis- 
sion systems. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., has changed its representation in New York, 
and it is now in the hands of Fred W. Nason, 39 Cortlandt street, 
New York city. 


THE CONNALLY-McILHERAN ELECTRICAL ENGINEERING 
COMPANY, Chattanooga, Tenn., has opened an office at 608 First 
National Bank Building, Birmingham, Ala., with W. C. MclIlheran 
as manager, and all its Alabama business will be handled through 
this office. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1,057, describes a new line of direct-current motors and 
zenerators designated as type K. A number of important°changes, 
toth in mechanical and electrical design, have been made to meet 
the requirements of motors that can be applied to the individual 
driving of machinery of various kinds. This bulletin will be sent 
to any one interested upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has found 
it impossible to handle its rapidly increasing business in electric 
motors and generators in Birmingham, Ala., from its New Orleans 
and Baltimore offices, and has been obliged to establish headquar- 
ters in Birmingham. The new office, which is in the Woodward 
Building, Birmingham, is in charge of B. A. Schroder, who hitherto 
has taken care of the New Orleans territory of the company. 


THE SARCO COMPANY, 906 Sixth avenue, New York city, an- 
rounces that Syles R. Fralick, 269 South Canal street, Chicago, Ill.. 
is now its Chicago representative, carrying a full line of pendant 
switches, swivel separable attachment plugs, key arm and canopy 
switches, and Sarco outlet boxes. Mr. Fralick, through his long 
connection with the Benjamin Electric Manufacturing Company, is 
well and favorably known throughout the West, where he has been 
located for several years. 


THE NILES-BEMENT-POND COMPANY, 111 Broadway, New 
York city, announces the removal of its Chicago offices to the new 
Commercial National Bank Building, Clark and Adams streets, Chi- 
cago. The Pratt & Whitney Company will abandon its showroom 
and offices on South Canal street, Chicago, and will combine its 
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machinery sales department with that of the Niles-Bement-Pond 
Company. The showroom and stock of Pratt & Whitney small 
tools, and the small tool sales department, will be located on the 
ground floor of the Plamondon Building, Clinton and Monroe 
streets. George F. Mills will continue as manager of the Chicago 
offices. 

THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., an- 
nounces that owing to the increased demand, its plant at Third 
street and Penn avenue has become entirely too small. The com- 
pany has been working night and day to keep up with its orders, 
but has found the congestion increasing constantly. New quarters 
are now being occupied in a special building located at 1207-1219 
Washington avenue, Allegheny, Pa. The building is thoroughly 
equipped with modern apparatus, and the company expects to imme- 
diately settle down into a position where it can take care of its 
rapidly increasing business. The company makes a number of spe- 
cialties, including “Star” bushings, water-tight floor boxes, “Uni- 
versal” insulator supports, beam straps, conduit reaming device, 
conduit benders and locknuts. 


THE FEDERAL RAILWAY SIGNAL COMPANY, whose machine 
shop at Troy, N. Y.. on January 31, was completely destroyed by fire, 
has, during the past month, purchased the property of the Albany 
Forge Company, which property is located on the lines of the New 
York Central & Hudson River Railroad and the Delaware & Hudson 
River Railroad, at Albany, N. Y. The property consists of a com- 
pletely equipped machine, pattern, carpenter shop and storeroom, 
which together with machinery recently purchased will enable it 
to commence at once the manufacture of signal material to as great 
an extent as it was manufacturing prior to the fire. The shops are 
located on a plot of nineteen acres of land on which the Federal 
Railway Signal Company proposes to put buildings sufficient for such 
business as it may be able to secure in the future. The company 
is arranging to erect an additional two-story building, 100 feet 
by 350 feet, for a machine shop, and a building 60 feet by 150 feet 
for a foundry, to take care of its increasing business, it having been 
demonstrated during the six months previous to the fire that the 
plant at Troy was inadequate. On the completion of these build- 
ings, offices, foundry and blacksmith shop will be moved from 
Troy to the new location. The directors of the company are as 
follows: Robert C. Pruyn, president of the National Commercial 
Bank of Albany; James H. Caldwell, president of the Troy Trust 
Company, of Troy; J. T. Cade, Lawrence Griffith, P. G. Ten Eyck. 
The officers are: J. T. Cade, president; Lawrence Griffith, vice- 
president; P. G. Ten Eyck, general manager; Frederic Pruyn, treas- 
urer; C. E. Newman, secretary. 


Record of Electrical Patents. 


Week of April 9. 


849,368. ELECTRICALLY HEATED HOT WATER BOTTLE. 
Herbert W. Christian, Toledo, Ohio. An incandescent lamp is 
placed within the bottle. 


849,375. TELEPHONE SYSTEM. William W. Dean, Chicago, II., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. Relays enable any of the calling devices to be rendered 
inoperative. 


849,432. ELECTRIC LOCOMOTIVE. Elmer A. Sperry, Cleveland, 
Ohio, assignor to Goodman Manufacturing Company, Chicago, 
Ill. A double reduction gearing is used. j 


849,443. CIRCUIT-CHANGING MECHANISM. Harry G. Webster, 
Chicago, Ill, assignor to Milo G. Kellogg, Chicago, Ill. An 
electromagnet with straight armature mounted axially. 


849,456. INDICATOR. George Brown, Sarnia, Ontario, Canada. 
An indicator operated by the engine-controlling mechanisms. 


849,464. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A pair of main-line contacts is included 
in the talking circuit, 


849,484. PRINTING TELEGRAPH. Charles J. Menasco, Birming- 
ham, Ala., assignor of twenty-five one-hundredths to Rufus N. 
Rhodes and thirty one-hundredths to Richard C. Bankston, 
Birmingham, Ala. A synchronous printing system. 

849,503. TROLLEY POLE. Quinto Saudelli, Fal] River, Mass. A 
pantagraph pole. 


849,511. BRUSH FOR DYNAMOELECTRIC MACHINERY. 
Charles W. Speirs, London, England, assignor to the Morgan 
Crucible Company, Limited, London, England. A metal strip 
is attached to one end of the brush. 


849,574. ILLUMINATED SIGN. Hugo Ruger, New York, N. Y. 
The lamps are mounted so that they may be rotated. 


849.582. REGULATION OF ELECTRIC MOTORS. Rowland Steb- 
bins, New York, N. Y. A resistance is inserted in or cut out 
of the field circuit. 


849,586. ELECTRIC SIGN. Benjamin Wall, Allendale, N. J., as- 
signor to Metropolitan Engineering Company, New York. A 
method of construction. 


849,593. ELECTRIC IGNITER. William H. Blood, Jr., Wellesley, 
Mass. An igniter for gas stoves. 
849,606. INSULATOR. Albion Goldstein, St. 


Louis, Mo. A cap 
clamps the wire to the insulator. 


849.612. WIRE COUPLING. Wilhelm Hofmann, Kétzschenbroda, 
Germany. The wires are held in a sleeve by a dowel pin. 


849.614. SELF-REGULATING SYSTEM OF ELECTRICAL DIS- 
TRIBUTION. William A. Turbayne, Lancaster, N. Y., assignor 
to Gould Coupler Company, New York, N. Y. A separately ex- 
cited generator, the voltage of which varies inversely with the 
speed. 
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849,653. ELECTROMAGNETIC APPARATUS. Emile Bachelet, 


Tacoma, Wash. A device for varying the number of turns in a 
solenoid. 
849,666. TROLLEY FOR ELECTRIC RAILWAYS. Walter Ed- 


wards, Cedargrove, W. Va., assignor of one-third to George W. 
Keeney and one-third to William H. McQuillan. A wheel with- 
out an axle. 


849.670. DYNAMOELECTRIC MACHINE. Samuel $S. Forster, 
Schenectady, N. Y., assignor to General Electric Company. A 
method of constructing a vertical dynamo. 


849,684. ELECTRIC SWITCH. Edward M. Hewlett, Schenectady, 
N. Y., assignor to General Electric Company. A motor-starting 
switch. 


$49,582.—REGULATION OF ELECTRIC MOTORS. 


849,698. ELECTRICAL INDICATING APPARATUS. Albert A. 
Radtke, Chicago, Il]. The indicator is rotated, step by step, by 
a number of electromagnets. 


— 849,708. ELECTRIC RAILWAY. Samuel B. Stewart, Jr., Schenec- 
tady, N. Y., assignor to General Electric Company. A third- 
rail system. 


849,705. SYSTEM OF ELECTRICAL DISTRIBUTION AND REGU- 
LATION. William A. Turbayne, Lancaster, N. Y., assignor to 
Gould Coupler Company, New York, N. Y. The voltage of the 
generator varies inversely, but in greater proportion, than the 
changes in speed, and directly with the changes in load. 


849,706. COOLING DYNAMOELECTRIC MACHINES. Eddy R. 
Whitney, Swampscott, and Leonard A. Tirrill, Lynn, Mass., as- 
signors to General Electric Company. A method of ventilation. 
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819,644.—SELF-REGULATING SYSTEM OF ELECTRICAL DISTRIBUTION. 


849,713. DYNAMOELECTRIC MACHINE. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. Auxiliary field windings are provided. 


849,731. INSULATOR. Siegmund Feuerstein, Rochester, N. Y. A 
cap holds the wire to the insulator. 


849,745. ATTACHMENT TO TELEPHONE TRANSMITTERS. 
Flora G. Moulton, Chicago, Ill. A U-shaped coupling. 


849,749. CONTROLLER FOR ELECTRICALLY PROPELLED 
VEHICLES. John S. Raworth, Streatham, England. A series- 
parallel controller. 


849,762. AUTOMATIC  PRESSURE-CONTROLLED ELECTRIC 
SWITCH AND AIR-GAUGE. Louis H. Westphal, Davenport, 
Iowa, assignor to Automatic Electric Pump Company, Daven- 
port, Iowa. A pneumatically controlled switch, 
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849,778." THI RAIL-PROTBCTING MECHANISM FOR ELKO: 

- TRIC RAILROADS. Hamlet Corrigan, Pittston, Pa., assignor 

of one-third to Charles Francis Curry and one-third to Michael 

a Keating, Pittsburg, Pa. A slotted tube is placed over the 
third rail. 


849,842. SAFETY-GATE-CONTROLLING MEANS. Charles $S. 
Heller, Philadelphia, Pa. A gravity-actuated gate controlled by 
electromagnets. 


849,850. TELEPHONE SYSTEM. Leopold F. Müller, Passaic, N. J. 
An intercommunicating telephone system. 


849,871. TROLLEY. Richard W. Walker, Topeka, Kan. A pivoted 
trolley. 


849,908. STEEL SUPPORTING STRUCTURE FOR ELECTRIC 
TRANSMISSION CABLES. Albert K. Mansfield, Batavia, Ill. 
A lattice-work pole. 


849,919. TRANSMISSION OF SIGNALS. Alfred Perrin, Grenoble, 
France. A series of pendulums at the transmitting station, each 
of which controls synchronous corresponding pendulums at the 
receiving stations. 


850,065.—H tGH-POTENTIAL MEASURING INSTRUMENT. 


849,934. ELECTRICAL ROSETTE. George B. Thomas, Bridgeport, 
Ct., assignor to the Bryant Electric Company, Bridgeport, Ct. 
A rosette with central and lateral openings. 


849,939. GROUND-WIRE ATTACHMENT. Clarendon L. Tichenor 
and Charles D. Stoneburner, Washington, D. C. A pole clamp 
for ground wires. 


850,020. TROLLEY-WIRE HOLDER. Valcoure J. La Bauve, 
Houston, Tex. Wire guards project aver the wheel. 


850,064. APPARATUS FOR MEASURING ELECTRIC CAPACITY. 
Harry Shoemaker, Jersey City, N. J. The unknown capacity is 
compared with a known one. i 


850,065. HIGH-POTENTIAL MEASURING INSTRUMENT. Harry 
Shoemaker, Jersey City, N. J. An indicating bead is moved in 
a tube by vapor pressure. 
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850,117.— ELECTRIC RAILWAY. 


850,079. TELEPHONE-REPEATER SYSTEM. Nathaniel G. Warth, 
Columbus, Ohio. Twin telephone repeaters provided with twin 
local circuits. i 


850,081. AUTOMATIC  PRESSURE-CONTROLLED ELECTRIC 
SWITCH AND AIR-GAUGE. Louis H. Westphal, Davenport, 
Iowa, assignor to Automatic Electric Pump Company, Daven- 
port, Iowa. The swinging arm is controlled by fluid pressure. 


850,101. DROP FOR ELECTRIC CIRCUITS. William H. Robins, 
Minneapolis, Minn., assignor to American Bank Protection Com- 
pany, Minneapolis, Minn. The circuit closer is released by an 
electromagnet. 


850,117. ELECTRIC RAILWAY. William B. Potter, Scheneotady, 
N. Y., assignor to General Electric Company. The car operates 
electromagnetic switches, which connect sections of the work- 
ing conductor to the feeder. 
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ISSUED WEEKLY 


THE CARBON CELL. 

The so-called carbon cell is a device of peculiar interest. 
The idea of constructing a primary cell, of which carbon should 
form the oxidizable materiaf, is old; but the particular form in 
which this cell attracted the most attention was that brought 
out by Jacques some years ago, which he put honestly forward 
as a solution of the problem. Unfortunately, further experi- 
ments with this cell demonstrated that it was not a practical 
device. 

Since then this cell has been rediscovered by numerous in- 
ventors and advertised as a new and important generator of elec- 
trical energy. Doubtless, in some of these instances also, the 
purpose was at first honest; but it is regrettable that, in others, 
after the apparatus has been shown to have no commercial 


value, companies have been formed in numerous towns for sell- 


ing stock, on the representation that the particular device was 
of great commercial value. 

Aside from the fact that, as a generator of electricity, the 
carbon cell is not efficient, the apparatus, even in the most com- 
pact form yet devised, takes up so much room as compared with 
the dynamo, that it is unsuitable for utilization in large gen- 
erating stations. The building required to house such a station 
and the auxiliary appliances for handling the material form a 
great drawback to the introduction of this system of power gen- 
eration. 

As a scientific device, however, the cell is of considerable 
interest. When first put forward it was contended by some that 
the cell was not a true galvanic cell, but depended upon ther- 
moelectric forces. The cell, it will be remembered, in general 
consists of an iron pot containing caustic soda maintained in a 
molten condition, and a carbon rod inserted into this fluid. Air 
may or may not be circulated through the electrolyte around 
the carbon plate. Harber and Bruner endeavored to show that 
the cell is a true primary battery, the action being practically 
that of a gas cell, the oxygen being supplied by the air circulated 
through the electrolyte, and hydrogen being produced slowly by 
reacting with the caustic soda, this reaction producing sodium 
carbonate and hydrogen. Water is necessary for the reaction, 
but this is always present. 

Although this explanation of the action of the cell seemed 
satisfactory, the observations made upon it did not agree as 
well as could be wished with the theory upon which the explana- 
tion is based., A more recent study of this cell has been made 
by W. H. Patterson, who contributes his results to the Phil- 
osophical Magazine. Attention is called to the fact that if the 


reaction suggested be slow, the hydrogen developed will be taken 
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up by the impurities contained in the carbon, as well as by the 
air surrounding it; and therefore the electromotive foree will be 
low. If, on the other hand, carbon monoxide should be formed, 
the formation of hydrogen would be increased, sinee carbon 


monoxide reacts rapidly and completely with caustic soda. At- 


tempts were made to establish this interpretation of the reaction, 


and it was shown by maintaining carbon in sodium hydroxide, 
in an atmosphere of nitrogen, that hydrogen was slowly evolved. 

Experiments were then made to determine what electronio- 
tive force would be generated if the cell were really a gas cell 
having oxygen and hydrogen as the two electrodes. Values for 
this reaction at different temperatures have been calculated by 
ITarber, but, as mentioned before, the agreement with observa- 
tion was not particularly good. To seeure better agreement, 
various electrodes were tried by Mr. Patterson, which, by inser- 
tion in the molten alkali, would behave as hydrogen and air 
electrodes. The best combination was found to be iron electro- 
lytically plated with iron for the hydrogen electrode, and plati- 
num for the air electrode. These two electrodes gave better 
agreement with theory than Harber’s results. 

The results of the investigation bear out the previous work, 
and show that the disagreement with theory must be attributed 
to the presence of water in the electrolyte, which holds it strongly. 
The interesting fact is pointed out, that the action of the cell and 
the dissociation of water vapor at high temperature are both 
coverned by the same thermoclectric relation, They are both 
consequences of the free energy of the formation of water vapor 
frum its elements, the amount of which is found to be almost 


identical with the results of these experiments. 


ELECTRICAL TERMS. 

Electricians are wont to pride themselves upon their com- 
plete terminology, whereby every piece of apparatus of a system 
is supposed to have a distinctive name, rendering reference to 
it definite. 
the terms and expressions now in general use, and it is particu- 
larly advantageous that so many of these expressions are inter- 
But there is still 


In general an art advances 


national and understood all over the world. 
much to be desired in this respect. 
more rapidly than the language, and although inventors have 
adopted a custom of naming their devices, often these names 
do not come into current use. Sometimes they are not alto- 
gether appropriate, or they possess other defects from which 
they gradually die. 

This question of proper terminology is important. Every 
one has a right to call his own invention what he pleases, but 
he should not impose upon his fellow workers difficult or trouble- 
some terms. It would be well also if his designation were philo- 
logically correct, but perhaps this is too much to expect of any 
busy engineer. Sometimes a knowledge of how certain terms 
have come into use will be helpful. An interesting discussion 
of this subject is given by A. H. Downes-Shaw in Nature, 
March 21. 


Since each art calls upon the others for suggestions in 
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It is true much credit must be given for many of 
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such matters, thus picking out terms by means of analogy, there 
are many words which have very different meanings, according 
to the industry in which they are used. The word “switch,” 
for example, was taken in this way from railway practice. One 
of the most interesting of these words is “pole,’” as used in 
electrical engineering. This comes from a Latin word mean- 
ing axis of rotation, hence it was applied to the earth, and thus 
came to designate the two points on that axis of special interest. 
Next it was applied to the ends of a suspended magnetic needle, 
of course on account of its behavior; and hence to the points of 
intensity of any magnet. Then, by analogy, it was applied to 
the terminals of an electric cell, and sometimes to the terminals 
of a dynamo. 

Many technical terms have been adopted from common specch, 
and been given specific meaning, as, for example, the word 
On the 
other hand, technical terms have been taken into the common 


“power” for designating a rate of performing work. 


language, which has thus been enriched. 

_ Electrical engineering has cight words in a class by them- 
selves, because they were established by a parliament of scien- 
tific men and found immediate and universal adoption. These are 
the electrical units, ohm, volt, ampere, coulomb, farad, joule, wait 
A very useful feature of each of these words is its 
terseness, a virtue so often Jacking in scientific expressions. 
Proper names have been introduced in other ways, such, for 


example, as ‘ 


‘galvanic” and “voltaic.” Mr. Downes-Shaw gives 
as one of these words, “tramway,” a very useful word univer- 
sally employed in Great Britain, but hardly ever heard here. 
This is said to have been derived from “Outram’s ways,” Outram 
being the first man to lay iron plates on wooden stringers. 
“Tram” is an old word, meaning, at various times, a sled, a 
car. The word “tram” was used long before Outram’s time for 
designating a plank road or even a highway. It seems more 
likely that it was in this way that “tramway” came into use 
The fact that the name of the 


builder of the first railway ended in “tram” is probably a coin- 


to designate a street railway. 


eidence, 

There are a number of inventions in general use badly in 
want of short, expressive names. We have “wireless telegraphy,” 
and, more recently, “radiotelegraphy,” which, while better in 


We still speak of the 
“internal-combustion engine,” “electric power supply” and “cen- 


a sense, is not any more convenient. 


tral station.” Brief, distinctive terms for these and other de- 
vices would be welcome. 

There are also a few words used in an indefinite way, even 
in electrical science. The word “field,” for example, is used 
by many indefinitely when they really mean either “field of 
force,” “field magnet” or “field winding.” Such carelessness is 
a frequent stumbling block to the beginner in electrical science. 
We 
hear of the “capacity” of a cable of a condenser, of a dynamo, 
It is 


such careless use that leads to obscure writing, for which engi- 


Another word which is much overworked is “capacity.” 
of a station, often without any descriptive adjective. 


neers are, unfortunately, distinguished. 
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THE DIRECT-CURRENT TRANSMISSION SYSTEM FOR 
PARIS. 

The city of Paris, France, as is true of certain other Euro- 
pean cities where too much government interference has re- 
stricted the proper growth of the electrical supply undertakings, 
is now suffering from the lack of an adequate supply. The 
matter has been under consideration by the municipal authori- 
ties for a year or more past, and-various plans have been pro- 
posed and bids submitted by a number of companies in order to 
supply this lack. By a certain readjustment of plans it seemed 
that the matter was well on the way to being straightened out, 
and Paris was to be assured of an adequate supply of electrical 
power in the future. 

Just at this time, when the matter was nearly settled, a pro- 
posal was made to the city by several French engineers which 
merits consideration. If examination of this plan proves it to 
be desirable, it will, of course, be well that no money be ex- 
pended unnecessarily for the other scheme, but it is to be hoped 
that there will be no needless loss of time in reaching some 
decision, for while the new plan is being considered, the other 
scheme must, of course, be held in abeyance. 

This plan is interesting, not only because it contemplates 
supplying one of the leading cities of the world with electric 
power from a single waterfall, but also because it proposes the 
adoption of the direct-current series system. Several times of 
late attention has been called to the fact that this system, for 
some years past, has been looked upon rather askance, and the 
advocates of polyphase transmission have been inclined to wave 
it aside as not meriting serious consideration. Nevertheless, 
within the last year or so, an important system of this kind was 
installed in southern France, and it was seriously proposed for 
the development of the Victoria Falls in South Africa. 

The plan for Paris, which, by the way, is put forward by 
A. E. Blondel, Emil Harlé and M. Mahle, is to dam the river 
Rhone near Bellegarde, where it enters French territory; or, a 
later suggestion, to place the dam somewhat lower down on the 
river. The lower site has an advantage in furnishing an adequate 
storage reservoir without flooding arable land, as would be re- 
quired in the former. This site is about 250 miles from Paris, 
and the river has a fairly uniform flow, which, at low water, is 
hardly ever less than 4,600 cubic feet per second. The dam at 
the upper site would give a fall of 213 feet; that at the lower, 
230 feet. The power available would be 180,000 horse-power for 
at least 300 days in the year. Under the worst conditions it 
would never fall below 80,000, and these could be tided over by 
the storage reservoir. 

The first plan suggested coupling forty-eight 2,500-volt, 
direct-current generators in series, the middle point of the series 
being grounded. This would give 120,000 volts across the sys- 
tem, but only 60,000 between the lines and the ground. In the 
later plan it is suggested that the pressure be increased to 150,- 
000 or 160,000 volts, which, according to a recent investigation, 
would not be more severe on the insulators than the present 
50,000 or 60,000 alternating-current systems. ‘The power would 
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be transmitted in this way to one or more transformer stations 
at Paris, where it would be converted by means of motor-gen- 
erators into polyphase currents at from 10,000 to 15,000 volts 
for distribution throughout the city to transformer and rotary- 
converter substations for supplying the local needs, . 

This proposal is somewhat the reverse of our present-day 
practice. We have here transmission by means of direct current 
and distribution—or, rather, secondary transmission—through- 
out the city by means of moderately high-potential polyphase 
currents. Distribution to the consumers would, of course, be 
according to the systems now in use. It may be mentioned that 
the city of Paris at the present time requires about 100,000 
horse-power. This plan, it is said, will make available about 
180,000 horse-power. 

Up to the present time the direct-current system has not 
been tried with such high potentials, yet experience with those 
systems which have been installed, from all accounts, is encourag- 
ing. There are several factors which are important in consider- 
ing such a system. In the first place, neglecting, for the mo- 
ment, the necessity of using commutators, the direct-current 
system is simple, while the tendency in polyphase transmission 
work is toward increased complication as the potential rises. In 
fact, to-day, the switching and regulating appliances of a high- 
tension polyphase transmission plant are numerous and ex- 
pensive and require practically a separate section of the build- 
ing to house them. The polyphase constant-potential system 
calls for one switch for each generator lead, a switch for each 
feeder, and selector switches for controlling the bus-bar con- 
nections. In the series direct-current system all of these. are 
eliminated, with the exception of one switch at each generator. 

The objection which would first be raised against the direct- 
current system is the use of commutators, but recent advances 
in dynamo design have done much to remove the feeling that 
commutators are necessarily delicate and liable to give trouble. 
In fact, experience with the newer types of alternating-current 
motor has done much in this direction. 

There is one question which will necessarily receive careful 
attention: that is, which of the two systems, the polyphase or the 
direct-current, is the least liable to be put out of service by 
lightning. A system of such magnitude should be first of all 
reliable: there must be no chance of interruption of the entire 
supply. 
duplicate transmission line, no matter which system be adopted ; 
and such safeguards must be installed, both at the generating 


For this reason it will be necessary to have at least a 


and receiving stations, as will insure the cutting out of a crip- 
pled machine without in any way interfering with the regular 
operation of the station. 

There is one feature of the Paris system which is not unfavor- 
able to the direct-current system—that is to say, the plan con- 
templates the generation of power at one point and the trans- 
mission of all of this to a second point. There is no suggestion 
of branching out so as to supply other towns. Were this con- 
templated, the flexibility of the polyphase system would be much 
in its favor. l 
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The Design of a 1,500 to 3,000-Kilowatt Steam-Electric 
Central Light and Power Plant.-II. 


MASONRY WORK, ETC. 
F brick of a good quality is cheap in the 
i locality where the plant is erected it 

will be wise to use this material. Twelve 
to thirteen-inch walls, with pilasters some 
four feet wide by four to eight inches deep 
will be sufficient for the walls in the pres- 
ent case. The wall in the basement has 
to be correspondingly heavier, depending, 
of course, as already pointed out, whether 
it acts as a retaining wall or not. Win- 
dows, door sills and lintels should be of 
granite as also should be the coping, the 
latter being six inches thick. 

Adopting the most modern practice in 
engineering under ordinary circumstances 
for this particular building, the entire 
walls, floors and roof should be monolithic 
concrete, reinforced partly with iron and 
“expanded metal” or it may be the so- 
called “wire cloth.” In this type of con- 
struction, first of all, skilled carpenters 
are required for making the forms, which 
skill is measured by the ability to build 
a form which may be easily put together 
and taken down, as each form may be used 
from twenty to thirty times, and even 
more, before the building is completed. 
Further, skilled supervision is necessary 
in order that the concrete shall be properly 
mixed and the expanded metal properly 
placed; also that the concrete is well 
tamped into place. The mixture of con- 
crete being 1: 2: 4, four being trap rock 
passing through a one and one-half-inch 
mesh, and the stone has to be worked away 
from the form in order to obtain a smooth 
surface. The basement walls, whose mix- 
ture of concrete is 1: 3: 6, do not require 
any reinforcement other than some three 
three-quarters-inch rods imbedded in the 
lintels of the doors and windows. The 
walls above the operating room floor will 
be eight inches thick and will contain one 
layer of expanded metal, three-inch, No. 
10, which is so placed that at both the 
vertical as well as the horizontal joints 
the expanded metal is over-lapped one 
foot. It must be properly secured to the 
columns. The lintels in the doors and 
windows will contain three-quarters-inch 
rods, similar to those in the basement, in 
addition to the expanded metal. 

All floors for boiler room, engine room, 
etc., must be designed for a uniform load 


i Copyright, 1907, by Frank Koester. 


By Frank Koester. 


of 250 pounds per square foot, the beams 


being located five inches below the floor 
level, this space being filled with con- 


crete reinforced with one layer of ex- 
panded metal, six-inch, No. 4. The size 
of floor beams, of course, depends upon 
the spacing and the distance between them 
should not be more than six feet. Much 
care should be exercised to properly locate 
all holes in the floor for pipes, etc., in 
order to avoid unnecessary cutting of the 
fluor and expanded metal. These holes 
should be provided with cast-iron thimbles 
in order to secure a proper finish. 

The roof will be made of a layer of 
three and one-half-inch concrete rein- 
forced with expanded metal, three-inch, 
No. 10. This roof may be made up of 


reinforced concrete slabs made on the . 


ground and hoisted up into place, or, 
preferably, of one monolithic mass. After 
this is finished the roof will be asphalted 
and graveled. Also, care must be taken 
here in locating all openings for exhaust 
pipes, vents, etc., and light iron thimbles 
should be installed around the chimney 
and the various pipe openings. 

Each roof will be provided with two 
five-inch leaders run on the inside of the 
building wall in order to protect them 
from frost. These leaders should be run 
as inconspicuously as possible and away 
from all electric apparatus. This latter 
precaution must be taken not only on ac- 
count of the liability of leakage, but as the 
difference in temperature between the in- 
side and the outside of the pipe may 
collect water which, dropping on to the 
electric apparatus, may result in a serious 
shut-down. In fact, frequent short-cir- 
cuits occurring from this cause have 
proven very difficult to locate. 

SANITARY AND ARCILITECTURAL FEATURES. 

Much attention may profitably be de- 
voted to the sanitary features of the de- 
sign. Cleanliness is one of the most im- 
portant factors in the successful operation 
of a plant, resulting in more ease in ob- 
taining first-class workmen, raising the 
general moral tone of the men and foster- 
ing a general satisfaction among the em- 
plovés. 

The floors in the generating room, in 
the basement, will be provided with proper 
drainage by giving them a slight pitch 
toward the circulating water trench which 
is covered with perforated iron and con- 
nected to the sewerage system. Where 


this is undesirable the drainage may be 
accomplished by the installation of several 
twelve-inch by twelve-inch sumps inter- 
connected by a three or four-inch tile 
pipe. On account of the large amount 
of water dripping down from the ash 
hoppers there will be a trough in the 
basement floor of the boiler room run- 
ning the entire length of the boiler room 
draining into a collecting basement. The 
rest of the boiler house basement floor 
will be pitched toward this trench. As 
already pointed out, column foundations 
above the floor level should be avoided as 
much as possible. The drainage from the 
roofs and the waste pipes from the plumb- 
ing fixtures may be easily emptied into 
the main sewer or the river. 

The toilet facilities should consist of 
two closets, three urinals, two enameled- 
iron wash basins and one galvanized-iron 
sink. At one side of the toilet room there 
should be two shower baths. Each shower 
hath compartment should be divided so 
as to serve for dressing also. Open 
plumbing should be used exclusively and 
walls and floors should be of white tile. 
White or light color is chosen for the 
toilet room in order to make dirt con- 
spicuous. The locker room will be cut 
off from the toilet by: a partition wall. 
This room will contain some dozen lockers 
eighteen inches by twenty-four inches and 
about six feet high. They will be con- 
structed of wire netting mounted on light 
angle-iron frames. As the toilet and 
locker rooms are located on the main floor 
of the generating room on the side 
farthest from the boiler room it may be 
reached from the latter by passing through 
the basement and up a flight of stairs 
directly into the locker room. In the 
office of the superintendent there will be 
placed one open plumbing wash bowl of 
white porcelain, with a toilet cabinet. 

Proper means of ventilation for the 
hoiler room will be secured by mounting 
four ventilating hoods in the roof, while 
sections of the main windows are ar- 
ranged for opening on hinges. A number 
of small windows opening on the generat- 
ing room roof, combined with the lower 
windows on the opposite side of the room 
will assure an excellent natural ventila- 
tion. Windows are also provided above 
the coal-bunkers, as will be seen in the 
cross-section (Fig. 3). 

The roof of the/generating room will 
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not be provided with these hoods as such 
devices or louvres are liable to leak, re- 
sulting in serious interruption of the serv- 
ice. For the same reason the windows in 
the switching room are so designed that 
they can not be opened, while all other 
windows, especially the large ones in the 
end walls are arranged to swing open 
on a horizontal axis. 

The architectural features of a power 
plant are usually grossly neglected, and 
it is the opinion of the writer that it costs 
practically no more to create a well-de- 
signed, pleasant-appearing building than 
a simple, plain structure with windows 
and doors arranged entirely out of har- 
mony. If the power plant is located in 
a manufacturing district the structure 
should be of such a design as to give re- 
lief to the eye, but where the building is 
in a residential section it should at least 
harmonize with the architecture of the 
neighborhood. 

As the building is made of reinforced 
concrete the forms should be designed as 
simply as possible. Therefore all window 
and door sills will be straight, while the 
water tables, pilasters and cornices will 
be all of straight pattern, as shown in the 
elevations. (Fig. 1, April 20.) 

The pilasters, window and door lintels 
are well projected beyond the building 
line while prominent cornices will finish 
the building. This will harmonize with 
the tall chimney, also of concrete, rising 
practically from the middle of the build- 
ing. The entire building is finished with 
a cement wash in ofder to give a uniform 
color. 

Of equal importance is it to look for a 
pleasing interior appearance of the plant. 
The first thing attracting the attention is 
a good general layout and general ar- 
rangement of the main prime movers on 
the operating room floor. In the plant 
under consideration the turbines are ar- 
ranged two on each side of the plant, 
while the two exciter units are arranged 
directly in the middle of the plant. In 
front of these is the stairway leading to 
the basement. For the sake of appearance 
the turbines are chosen, two right-hand 
and two left-hand as will be noticed in 
the plan (Fig. 2, April 20). The exciter 
units are chosen in the same manner. 
Besides this the steam ends of the tur- 
bines are placed end to end in the centre 
of the room. All piping is carried below 
the floor, thus avoiding the objectionable 
appearance of exposed piping. The floors 
themselves are covered with light gray- 
colored tiles, while the walls of the gener- 
ating room, for a height of some six feet, 
are also finished in cream-colored glazed 
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tile. A brown border will finish the wain- 
scoting, thus giving a pleasing contrast to 
the whitewashed walls. All steel work, 
such as columns, roof trusses, traveling 
cranes, ete., have a uniform green color. 
The windows themselves are well arranged 
and symmetrically placed with regard to 
the columns, while the switchboard will 
be according to American practice, of 
enameled slate. The apparatus itself is 
well arranged upon the various panels in 
order to secure as perfect symmetry as 
possible. While it may seem extravagant 
at first thought to finish the floors and 
walls in tile, this is a comparatively small 
item of the total cost of the plant, has 
always been considered standard practice 
in continental design and, in fact, is being 
adopted by American engineers, as the 
best policy. 

COAL AND ASH HANDLING SYSTEMS. 

As already mentioned a railroad siding 
is brought alongside the boiler house. The 


cars are brought up a small incline above 


the coal bins extending the entire length 
of the boiler house. These bins are di- 
vided into nine compartments correspond- 
ing to the placing of the building col- 
umns. As will be seen in the accompany- 
inge illustration, these bin floors have a 
slope of forty degrees toward the boiler 
house and empty through chutes to the 
coal conveyer below the basement of the 
boiler room. The advantage in dividing 
up these bins is that the coal may be 
stored according to grade. Directly at 
the first bin a scale is provided in order to 
keep accurate account of the coal supply. 
A bucket conveying system is designed for 
running below the basement floor of the 
boiler room, up the end wall, over the 
entire length of the coal-bunkers and 
down the other end wall, thus forming a 
complete endless chain. The vertical sec- 
tions of this system on both end walls 
for the sake of appearance and to avoid 
accident are incased in sheet-iron shafts. 
The bucket coal conveyer system with a 
maximum speed of fifty feet per minute 
will be operated by a fifteen-horse-power, 
three-phase, 220-volt induction motor. 
A tripping device is placed on the run- 
ning rail of the conveyer system above the 
coal-bunkers, thus enabling the operator 
to discharge the coal in any one of the 
suspended bunkers. The suspended coal- 
bunkers are designed for a coal storage 
capacity of five tons per running foot, and 
are suspended from girders running from 
column to column. The construction of 
these bunkers has been covered under the 
chapter on “Steel Work.” The total coal 
storage capacity in the suspended bunkers 
will be about 480 tons, which will be suf- 
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ficient to run the eight 275-horse-power 
boilers for eleven days, figured on a basis 
of four pounds per boiler-horse-power- 
hour for twenty-four hours’ continuous 
operation, This figure, of course, depends 
largely upon the grade of coal used and 
upon the system of firing. Besides the 
above coal storage capacity a still greater 
capacity is obtained in the bins at the 
side of the boiler room, where some 540 
tons will be stored, thus giving a total 
coal storage capacity of over 1,000 tons. 

As already mentioned, all coa] brought 
into the plant is weighed on a track scale, 
while no provision is made for measuring 
the coal dropping from the suspended 
bunkers to the hoppers of the mechanical 
stokers. The reasons for this design are 
as follows: weighing the coal at the stoker 
hoppers would necessitate the crushing of 
the coal before it was deposited into the 
suspended bunkers which would require 
a crusher for each of the nine bins, unless 
the coal, as delivered, was small enough 
not to clog these scales. In addition to 
these mechanically operated 
screens would have to be installed so as 
to make it impossible for large lumps to 
enter the scale. Where, however, small 
size anthracite is used exclusively, 
crushers are not necessary and suspended 
bunker scales may be advantageously em- 
ployed. Although the writer is very much 
in favor of keeping close record of the 
coal consumed in each furnace, when 
large-sized coal is burned, it may ibe 
weighed in the railroad car dumped into 
one empty coal bin, from there conveyed 
to an empty coal-bunker and fed to the 
boilers. It must, however, be remembered 
that when large-sized coal is burned, 
whether it is anthracite or bituminous, it 
must easily pass through the coal down- 
takes to the boilers.’ The down-take is a 
cast-iron pipe sixteen inches in diameter 
and is provided at the bottom of the 
bunker with a gate operated from the 
main floor by means of chains. 

The ashes are carried away by the 
above-described conveying system as will 
be scen from the accompanying illustra- 
tion. A large ash hopper will be installed 
under each boiler, constructed of struc- 
tural steel and masonry work. Chutes 
similar to those on the coal bins will be 
installed on these ash hoppers and will 
also be provided with cut-off gates, so 
that when coal is being conveyed the 
ashes may be held in the hoppers. After 
the ashes are received in the conveyer they 
may be dumped into the main ash hopper 
above the boiler room floor occupying the 
twenty-three-foot by mnineteen-foot space 
in front’ of 'thecchimney, ‘between, the sus- 


crushers, 
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pended coal-bunkers. From this main ash 
hopper a spout runs through the boiler 
room wall so as to empty the ashes into 
the empty coal car. The capacity of the 
suspended ash hopper is greater than that 
of one standard coal car and assuming 
the volume of ash to be about ten per 
cent of the coal burned, one car of ashes 
must be removed for every ten cars of coal 
delivered. 

As the ashes are frequently wet in the 
boiler ash hoppers and as it is important 
that the water be not carried along in the 
conveyer system, a drainage trench has 
been arranged in front of the boiler col- 
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The boilers are designed for a working 
pressure of 200 pounds. Each boiler con- 
sists of two main steam drums and a 
number of inclined water tubes, the whole 
being suspended from two pairs of beams 
supported by steel columns. The boiler 
walls themselves are carried on structural 
steel also partly supported by the above- 
mentioned columns. — 

As the boilers have a heating surface of 
2,750 square feet, about fifty-six square 
feet of grate surface is required, assuming 
that anthracite of about 1,250 to 1,350 
British thermal units per pound is used. 
As the plant is located where skilled labor 
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if the superheater should be damaged by 
the negligence of the operators it will still 
be easily possible ‘to operate the boiler, 
supplying saturated steam, as proper 
means have been made for by-passing the 
superheater. 

Each boiler is provided with two two 
and one-half-inch blow-offs, connected to 
a three and one-half-inch main pipe which 
discharges into a blow-off tank, four feet 
in diameter and five feet high. At the 
boiler each blow-off pipe is provided with 
a blow-off cock and an additional cut-off 
valve, controlled from the main operating 
room floor. All the main boiler blow-off 
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umns as Will be noticed in the accompany- 
ing cross section (Fig. 3). 

In order to remove the collection of 
soot from the boilers, a special cast-iron 
hopper is connected directly to the ash 
hopper. The soot will discharge from 
here through the ash hopper and will be 
carried away in the conveyer with the 
ashes. Special precaution must be taken 
to keep the gate in the soot hopper as 
tight as possible in order that no air may 
enter the boiler at this point, as this would 
reduce the efficiency of the boiler plant. 

BOILERS, ETC. 

As already pointed out the boilers are 

arranged ip one row, two in a battery. 


is difficult to obtain, overfeed mechanical 
stokers (steam-driven) will be installed, 
which might be either of the chain grate 
or inclined type. Between the water tubes 
and the drums will be inserted a super- 
heater capable of raising the temperature 
of steam, at 175 pounds pressure, 150 
degrees Fahrenheit. 

Between the upper row of water tubes 
and the superheater is a fire-brick parti- 
tion with a damper so placed that the 
gases may pass either through the super- 
heater or below the partition, thus in case 
of emergency allowing the superheater to 
be cut off and thus protected from exces- 
sive heat. It will, therefore, be seen that 


piping and the blow-off tank itself is lo- 
cated in the basement. The tank is pro- 
vided with a vent connected to the atmos- 
pheric exhaust pipe and a drain pipe emp- 
tying into the sewer system. Each boiler 
is provided with two safety valves mounted 
on the cross-over piece connecting the two 
drums. The necessary gauges and water 
columns will be installed for each boiler. 
BOILER FEED WATER SUPPLY. 

The make-up tank, as already stated, is 
located in the boiler room on a platform 
some eight feet above the floor level. It 
is six feet in diameter and seven feet high, 
and will receive all the water. from the 
condensers “and” the’ house-pumps), and is 
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provided with an overflow. In case the 
condenser fails to work properly and no 
water is supplied by the hot-well pumps, 
the house pumps will not be sufficient to 
furnish the entire supply and a five-inch 
city main connection is, therefore, pro- 
vided for the make-up tank. Where this 
can not be secured the boiler feed-pumps 
have to draw their water directly from the 
circulating water pipes or from some other 
source, such as a well. Under ordinary 
conditions the boiler feed-pump draws its 
water from the make-up tank and pumps 
it through tHe heater, which is mounted 
upon the platform, to the boiler. With 
the original equipment only one closed 
heater is installed receiving the exhaust 
from all the auxiliary machinery, by 
means of which a feed-water temperature 
of 180 degrees to 200 degrees Fahrenheit 
is obtainable. : 

Two boiler feed-pumps will be installed, 
each having a capacity of 550 gallons per 
hour, running at low speed, this being 
sufficient to supply four boilers, assuming 
forty pounds of water per boiler-horse- 
power. This apparently excessive pump 
capacity is chosen because after the pump 
has been in operation for some time, on 
account of the wear on the plunger, etc., 
the supply will not be quite up to the full 
rated capacity. The type of pump 
adopted for this purpose has four single- 
acting plungers of four and one-half in- 
ches diameter and eight-inch stroke, while 
the steam cylinders are six inches in 
diameter, the steam connections being one 
and one-half inches and exhaust two and 
one-half inches. 

The main boiler feed piping runs 
above the boiler drums suspended from 
the boiler and coal-bunker columns. From 
here two and one-half-inch pipes lead to 
the boiler drums. These latter pipes are 
provided with £ check valve placed between 
two globe cut-off valves. 
pipe near the feed-pump is inserted a 
pressure regulator connected to the main 
boiler feed-pipe by means of a small pipe 
in order to automatically control the sup- 
ply of boiler feed-water. 

The return of the hot-well pumps, all 
exhaust pipes of the auxiliary machinery 
leading to the heater, the heater itself and 
the boiler feed-water pipes are covered 
with eighty-five per cent asbestos and 


magnesia. 
FLUES AND SMOKESTAOK. 
In order that the space between 


the rear of the boilers and the division 
wall should not be made excessively 
wide the smoke flue is run above the boil- 
ers as on account of the installation of the 


In the steam . 


= thick. 
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suspended coal-bunkers there was ample 
space for this design. As will be scen in 
the cross section (Fig. 3) the individual 
boiler breechings are carried straight up 
into the main flue. As the breeching has 
a sectional area of eight and onc-half 
square fcet (0.81 square feet per boiler- 
horse-power) and extends some distance in 
back of the drums, it will be noticed that 
sufficient space is left for reaching the 
manhole. The smoke flue itself is carried 
on structural steel supported partly on the 
division wall and partly on beams sus- 
pending the boiler. The expansion of the 
main smoke flue amounts to approximate- 
ly two inches. An expansion joint has 
been placed between boilers No. 2 and 
No. 3. As the plant is not completed on 
the other side of the stack no expansion 
joint is installed there. The expansion 
joint is of the sliding sleeve type with 
bolts and slots. Attention must be 


called to the fact that this joint must 


be made as nearly air-tight as prac- 
ticable, as any leakage here will ma- 
terially decrease the draft below the fur- 
nace. 
is thirty-six square feet with arched top, 
the flue itself heing made up of three-six- 
teenth-inch rolled plates reinforced by 
two and one-half by two and one-half by 
one-fourth angles. Cleaning doors are 
provided at the end of each floor for re- 
moving soot. 

The amount of draft is regulated auto- 
matically by means of dampers placed in 
the breeching of each boiler. The main 
flues are not provided with dampers, there- 
fore one damper regulator is depended 
upon for operating the entire plant, the 
above-mentioned dampers being connected 
by one common rod which is operated by 
the regulator located between boilers Nos. 
4 and 5. 

The total ultimate capacity of the boil- 
er plant will be 2,200 horse-power and as- 
suming a coal consumption of four pounds 
per boiler-horse-power, the height of the 
chimney will be 175 fect and the diameter 
cight feet according to Kents table. As 
there are two smoke flues it is necessary to 
erect a deflecting wall up to some two feet 
above the smoke flues. The chimney itself 
is made of reinforced concrete having an 
ner and an outer shell. The former go- 
ing up only to a point about thirty feet 
above the entrance. This inner shell has 
a thickness of four inches while the outer 
shell up to this same height is seven inches 
Between the two shells is an air 
space of four inches. The remainder of 
the chimney is constructed with a single 
shell four inches thick. Both shells are 


The cross section of each main flue . 
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reinforced vertically as well as horizontal- 
ly by iron rods or small T-irons, the mix- 
ture of concrete being one part cement to 
four parts sand, no crushed stone being 
employed except for the base. 

The chimney is properly protected by a 
lightning rod and provided with iron rungs 
on the outside, giving access to the top. 
It is frequently claimed, especially by con- 
crete chimney builders, that rungs are not 
required with this kind of chimney, the 
writer is of the opinion, however, that 


they are very essential and as it is difficult 


to place them in a four-inch concrete wall, 
especially when forms have to be removed 


and replaced, he would suggest the use of 
rungs, in the form of a rectangle ex- 
tending through the chimney shell and 
forming steps inside and outside. At the 
base of the chimney a clean-out door is pro- 
vided. 

—___<-@—-—____ 


Formal Dedication of the 
Carnegie Institute. 
On April 11, Andrew Carnegie for- 
mally turned over to Pittsburg the Carne- 
gie Institute, for which he has provided 


$23,000,000 in money. 


The ceremonies were marked by sim- 
plicity. Two receptions were held, Presi- 
dent Frew and Mayor Guthrie presiding. 
Following the reception the donor and 
guests made a tour of the institute build- 
ings. 

The dedication ceremonies were con- 
ducted at Schenley Park, the boulevard 
leading from the Hotel Schenley, head- 
quarters of the visitors, to the park, being 
lined with 25,000 people. Mr. Carnegie 
and his guests marched from the hotel to 
the park. The line was led by Arthur 
Hammerschlag, director of the Carnegie 
Tech Schools, followed by the members of 
the faculty. Then came Mr. Carnegie, on 
the arm of W. N. Frew, chairman of the 
board of trustees. 

Mr. Carnegie reviewed the history of 
the institute and referred very briefly to 
his part in the work of development. He 
said in part: 

“In after days, when the founder be- 
comes merely a name, as Harvard and 
Yale and Cornell and many founders are 
to-day, the future Pittsburg millionaire, 
loval to the city where he has prospered, 
will see that his bequests be best bestowed 
upon needed extensions or new depart- 
ments or institutions collateral to this 
one, now unthought of. It will become 
more and more the fashion, may I not 
say the duty, of Pittshurgers to consider 
what return they can make to the city 
which has done so much for them. 
~ “Wealth will be less prized, for itself 
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in future generations, and the chief aim 
will be to bestow it wisely, and I might 
add, justly, for surely the city where 
wealth is made has, after the family, first 
claim. 

“There is room for many things of the 
spirit in our city. Things material are 
abundant. Our mills and factories are 
numerous, large and prosperous, but 
things material, including money itself, 
should only be the foundation upon which 
is reared things spiritual. Our mines of 
coal and iron have not completed their 
mission when transmuted into dollars. 
Not till the dollars are transmuted into 
service for others has wealth completely 
justified its existence. Dollars are only 
dross until spiritualized, a means to an 
end, and miserable is the man, mean and 
squalid his life, who knows no better than 
to deaden his soul by mere possession, 
counting over the hoard which holds him 
down or using his faculties in old age in 
augmenting the useless stuff which min- 
isters not to any taste worthy of man. 

“Little does and little can the specu- 
lator on the exchange or the mere dollar 
grabber in any line of activity know of 
the higher pleasures of human existence. 
Only when a man labors for the general 
good and for other than miserable aims 
that end with self can he know and enjoy 
the high spiritual rewards of life. 

“Many are the men and women in Pitts- 
burg who are laborers in the vineyards of 
self-abnegation. The highest type of hu- 
manity is that which does most to make 
our earthly home a heaven. The highest 
worship of God is service to man. 

“We wish to express our thanks to the 
eminent men from many countries who 
honor us to-day by their presence. Pitts- 
hurg has never seen a gathering compris- 
ing so many from the Old World, and it 
haa welcomed them all with unusual pleas- 
ure. 

“It will not be considered invidious if 
special mention be made of the interest 
displayed in our institute by that remark- 
able man the German Emperor. We owe 
him much for sending General von Lowen- 
feld as his representative, Secretary of 
State Moller and other eminent men. We 
ask them to convey to the Emperor the 
profound acknowledgments of all inter- 
ested in the institute. 

“Let us also remember that our tech- 
nical schools have Charlottenberg to fol- 
low as models. We can not forget what 
we owe to Germany as teacher of the na- 
tions in industrial education.” 

Among the guests the following were 
present: Sir Wilham Henry Preece, the 


‘stitutions of the country. 
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English electrician and inventor; Sir Ed- 
ward Elgar, the English composer; W. T. 
Stead, editor of the London Revtew of 
Reviews; Baron d’Estournelles de Con- 
stant, French Senator; Sir Robert Ball, 
professor of astronomy at Cambridge Uni- 
versity; General Alfred F. J. L. von Lo- 
wenfeld, Emperor William’s representative 
at the Peace Congress; Dr. John Ross, 
president of the Carnegie Trust for Dun- 
fermline, Scotland; J. M. W. Van der 
Poorten-Schwartz, Dutch author, better 
known as “Maarten Maartens;” Sir Will- 
iam Turner, president of Edinburgh Uni- 
versity; Dr. P. Chalmers Mitchell, secre- 
tary of the London Zoological Society ; the 
Rev. Dr. E. S. Roberts, vice-chancellor of 
the University of Cambridge; Clement K. 
Shorter, editor of the London Sphere; 
the Earl of Southesk, head of the Carne- 
gie family; Leonce Benedite, director of 
the Luxembourg Museum, Paris, and 
his daughter, Mlle. Benedite. Besides 
these forcign guests were scores of well- 
known Americans. 

The institute is one of the notable in- 
Six hundred 
feet in length by 400 in width, the great 
building stands at the entrance to Schen- 
ley Park, a magnificent structure, des- 
tined, perhaps, to be the hontfe of an or- 
ganization that will rank among the most 
famous institutions of its kind in the 
world. The building houses a great li- 
brary containing 250,000 books, a mu- 
scum, a music hall and a department of 
fine arts. But there are several other 
buildings grouped in the vicinity which 
will be used for the technical schools to 
be carried on in conjunction with the in- 
stitute. These structures are not yet com- 
pleted, but with the main part finished 
the great undertaking is already looked 
upon as an accomplished fact. 

Expenditure on the institute building 
was lavished with a free hand. No ex- 
pense seemed to he spared to make it a 
splendid affair. Marble for the foyer was 
brought from the Tinos Islands, Siena 
marble was brought from Italy for the 
vestibules, Pentelicon marble from Greece 
for the hall of statuary, red Numidian 
marble from Africa for the smoking room 
and veined white marble from Belgium 
and Norway for the floors. The marble 
alone cost $750,000. 

Figures give the best idea of the great- 
ness of the institute. The main building, 
the one just dedicated, cost in the neigh- 
borhood of $6,000,000. The cost of the 
technical school buildings can not be 
given, but, counting this $6,000,000 
with the estimated cost of the schools 
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and the endowment given by Mr. Car- 
negic, the total amount of money spent 
on this project of the ironmaster is $20,- 
000,000. It is said to be the largest in- 
dividual gift ever made to an American 
city. 

Mr. Carnegie gave his famous $1,000,- 
000 library to Pittsburg ten years ago. 
It was soon learned that it did not come 
within his ambitions and that additions 
were to be made to it. Two years ago 
these additions were started and the pres- 
ent institute building is the result. The 
purpose of the institute is given succinctly 
in the legend in the front of the build- 
ing: 

“This building, dedicated to literature, 
science and art, is the gift of Andrew 
Carnegie to the people of Pittsburg.” 

The museum housed in the institute is 
considered one of the best in the country. 
It has made a name for itself by the find- 
ings of various exploring expeditions into 
the Middle West in the interests of paleon- 
tology. The department of fine arts has 
also become well known and will be a close 
rival to similar departments in the few 
other great museums of the country. As 
an indication of the work the library is 
doing, the annual reports show that half 
a million volumes are circulated every 
year. The institute is a working institu- 
tion. 
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Electric Railway Statistic 

of Canada. 

According to the annual report of the 
Department of Railways and Canals of 
Canada, there were in operation at the 
close of the fiscal year ended on June 30, 
1906, 814 miles of electric railway, 195 
miles being double-tracked. The paid-up 
capital amounted to $63,857,970. The 
gross earnings aggregated $10,966,872, an 
increase of $1,609,747, an@ the working 
expenses $6,675,038, an increase of $756,- 
814, leaving the net earnings $4,291,834, 
an increase of $852,903. The number of 
passengers carried was 237,655,074, an in- 
crease of 34,187,757, and the freight 
carried amounted to 506,024 tons, a de- 
crease of 4,326 tons. The car mileage 
was 50,618,836, an increase of 4,659,735 
miles. The accident returns show a total 
of forty-seven persons killed during the 


vear and 1,653 persons injured. Power 


was supplied in fifteen cases by water, 
and in forty-one cases by steam. Ontario 
has 441 miles, Quebee 198, New Bruns- 
wick sixteen, Nova Scotia fifty-four, 
Manitoba thirty-two, and British Colum- 
hia seventy-two miles. Returns were re- 
ceived from forty-seven-companies.—Elec- 
tric Railway Review, 
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COMPARISON OF METHODS OF 
OFFICE ILLUMINATION. ' 


BY EDWARD A. NORMAN. 


The object of this paper is threefold: 

First—to show results obtained by three 
different methods of office illumination. 

Second—To compare the relative effi- 
ciencies of the different methods. 

Third—To present results secured by 
arc lamps of the concentric diffuser type 
in a drafting room. 

The two places selected for these tests 
were the Harlem District office of the 
New York Edison Company, at 27 East 
125th street, illuminated by means of cove 
lighting and Holophane clusters, and the 
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seven feet long, twenty-five feet eight 
inches wide and twenty-eight feet six 
inches high. The rear section is fifty-one 


Fig. 1.—Cove Usep IN HARLEM OFFICE, NEW 
YORK EDISON COMPANY. 
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level of the ceiling, on the side walls, and 
contains 280 sixteen-candle-power clear 
lamps, 140 on each side. The wiring is 
run in conduit with condulets every eight 
inches supplying the lamps, which are 
placed with axis horizontal. This con- 
duit is in sections and may be lifted en- 
tirely out of the cove to facilitate repaint- 
iag or cleaning. 

The comparative tests were confined to 
the rear of the office on the mezzanine 
floor. The tests in the front of the office 
were made simply to show the diffusion. 

In order to make a comparison of the 
cove lighting with one of the most efficient 
forms of incandescent lighting known, 
two rows of incandescent lamps—forty- 
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Fia, 2.—Cove AND CEILING LIGHTING OF THE HARLEM OFFICE OF THE NEW YORK EDISON COMPANY. 


drafting room at the general office of 
The New York Edison Company, at 55 
Duane street, lighted by diffuser arcs. 

The Harlem office data are divided into 
two sections. The front section is thirty- 


ì Abstracted from a paper presented before the 
INuminating Engineering Society, New York, March 8. 


feet four inches long, twenty-three feet 
eight inches wide and twenty-three feet 
three inches high. The ceiling and walls 
are a light cream color. 

The cove of special type, see Fig. 1, is 
placed four feet nine inches below fhe 


two in each row—were strung tempora- 
rily along the ceiling, tipped downward, 
equipped with Holophane concentrating 
reflectors No. 26-31, as shown in Fig. 2. 
The accompanying floor plan, Fig. 3, 
shows the dimensions of. the\room) and the 
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location of test stations represented as 
quartered rectangles. 

Six Holophane clusters of a special type, 
two of which were equipped with 100-watt 


Gem lamps and four with standard six- 


teen-candle-power lamps, were installed, 
not so much with the idea of increasing 
the illumination as to give direction to the 
light. These are shown in Fig. 2. 
Method of Test—iIn making the tests 
the illumination produced by the cove 
lamps was measured on a horizontal 
plane thirty inches above the floor, when 
all lamps were burning, and again when 
184 lamps were burning. These corre- 
sponded in location to the ceiling lamps, 
both being placed over the rear of the 


room in which systematic measurements | 


were made. 

The results of the measurements made 
in the front section of the room are given 
in the following table: 


INTENSITY OF ILLUMINATION AS MEAS- 
URED AT TEST STATIONS—FRONT OF 
ROOM, OOVE LIGHTING ONLY. 


Test Station. Foot-Candles. Candle Lux 

A 2.20 23.7 
B 2.28 24.5 
O 3.10 33.4 
D 2.64 28.4 
B 3.28 35.3 
F 2.69 29.0 
G 2.64 28.4 

Average 2.69 29.0 


The following table gives the results of 
the measurements made in the rear sec- 
tion of the room: 

INTENSITY OF ILLUMINATION AS MEAS- 
URED AT TEST STATIONS, IN REAR 
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From the foregoing figures the follow- 
ing deductions may be derived for the 


rear portion of the office: 


Area, 1,221 square feet. 
Volume, 28,388 cubic feet. 


Watts per square foot................ 
Watts per cubic foot.................. 
Candle-power per square foot......... 
Candle-power per cubic foot.......... 
Average foot-candle per watt......... 
Average lux per watt.............e0e. 


On the basis of these figures, therefore, 
figuring the ceiling lighting as 100 per 
cent, the cove lighting would have an effi- 
ciency of about thirty-two per cent, and 
the cluster lighting an efficiency of about 
sixty-nine per cent. The cluster lamps 
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vails. For instance, when one looks up 
from a book or paper it is impossible to 
rest the eye by gazing at any dark portion 


Cove Celling. Clusters. 
7.47 3.41 1.96 
0.321 0.147 0.0842 
2.41 1.1 0.71 
0.104 0.0473 0.0304 
0.00042 0.00131 0.00091 
0.0045 0.0141 0.0098 


of the room, due, possibly, to the inability 
of the eye to focus properly, as distances 
are very deceptive. It was noticed that 
the walls were relatively brilliant under 
the diffused lighting as compared to the 
effect produced by the ceiling lighting, 


$ 
Station 


Fie. 8.—PLaN oF HARLEM OFFICE, New York Epison Company. 


suffer somewhat in comparison with the 
cove lamps because improperly centered 
over the space selected for the test. The 
comparison is somwhat invalidated be- 
cause of this unfortunate lack of sym- 
metry in the three installations. 

While diffused lighting by the cove 
method is very attractive, and while un- 
doubtedly it possesses the virtue of not of- 
fending the eye by a high intrinsic bril- 
liancy at any one point, it is nevertheless 
trying to a certain extent, due, possibly, 
to the fact that no matter where the eye 


OF ROOM. rests the same uniform illumination pre- 
Station Cove. Cove. l 
No. All Lamps Rear Lamps Ceiling Cluster. 
No. Lampe. 280 1% M $6 
Type. 16-c.p. oval fil. 16-c.p. oval fil. 16-c.p. oval fil. 12-40c.p.G.E.M. | 
Above floor 18 ft. 6 in. i 18 ft. 6 in. 2 ft. 9 in. 94-16 c.p. 
Foot- Candie Foot- Candle Foot- Candle Foot- Candle 
Candies Lux. Candies. Lux. udles. Lux. dies. Lux. 
1 4.05 43.6 3.30 35.5 5.80 62.3 2.82 30.3 
2 4.31 46.3 3.80 40.8 7.37 79.1 1.30 14.0 
3 4.47 48.1 4.13 44.4 8.00 86.0 1.60 17.2 
4 4.41 47.4 4.22 45.3 7.17 77.1 3.10 33.3 
5 4.14 44.5 4.13 44.5 5.94 63.9 3.38 36.4 
6 3.76 40.4 3.70 40.8 3.21 34.5 2.84 30.6 
7 2.98 32.1 2.97 32.0 1.72 18.5 1.43 15.4 
8 
9 4.78 51.1 4.32 46.4 7.27 78.2 1.34 14.4 
10 4.78 51.1 4.68 — 50.3 7.39 79.4 1.64 17.6 
11 4.68 50.3 4.46 — 48.0 7.17 77.1 3.01 32.4 
12 
13 4.09 44.0 4.00 43.0 3.26 38.9 2.74 29.5 
14 3.42 36.8 3.40 36.6 1.81 19.4 1.47 15.8 
15 3.99 43.0 3.35 36.0 5.80 62.3 1.58 17.0 
16 4.52 48.6 3.92 42.1 7.00 75.3 1.31 14.1 
17 4.56 49.0 4.22 45.3 7.09 76.2 1.58 17.0 
18 4.27 45.9 4.27 45.9 6.90 74.2 2.96 31.8 
19 4.17 44.8 4.15 44.7 5.46 £8.7 3.24 34.8 
20 3.08 33.1 3.05 34.7 5.46 58.7 3.24 34.8 
21 2.99 32.2 2.94 31.6 1.65 17.7 1.35 14.7 
Average | 4.08 4 3.84 41.4 5.44 58.6 2.18 23.5 
T'I Watts — 13,888 9,126 4,166 2,390 
a ee ee eas a Lees 


due to the fact that the office is narrow. 
As, however, this class of lighting is only 
applicable to small or narrow rooms, this 
might be said to hold good in most in- 
stallations of the same character. The ab- 
sence of shadows is also very noticeable 
and unpleasant. 

The chief objection to direct lighting, 
although well diffused, is due to the fact 
that the glare of the lamp is offensive to 
the eye. Much higher illumination is also 
necessary, as the iris of the eye contracts 
under the glare of the direct light, con- 
sequently the general illumination must 
be increased. 

It can not be denied that there are ad- 
vantages and disadvantages in both sys- 
tems. Several remedies suggest them- 
selves. 

1. To use what might be called direct 
indirect lighting; that is, to place the 
lamps in the ceiling in bays behind ground 
glass, so that the light is well diffused, 
although the source is not concealed. The 
auditorium of the Enginecring Societies 
Building is an excellent illustration of this 
style of illumination. 

2. To use deep reflectors where the light 
itself is not visible. Where the ceiling is 
high and the lamps are out of the line 
of vision it is possible to use a more 
shallow reflector. 

3. In my opinion, for incandescent 
lighting, a combination of the direct and 
indirect methods forms an ideal condi- 
tion. There one has the advantages of 
both, while the combination of the two 
forms would to a great extent remove the 
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objections that hold when each is used 
singly. Possibly the use of lower candle- 
power lamps in the cove, leaving the 
major part of the illumination to more 
direct methods, would produce not only a 
pleasing effect, but would tend to increase 
the efficiency of the installation. The 
diffused lighting would have a softening 
influence upon the glare of the direct 
lighting. During the day illuminants of 
high intrinsic brilliancy are not objection- 
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of the diffuser level from the floor, 
eleven feet. The room is finished in 
cream color, windows covered by shades 
of similar tint. 

The room is illuminated by 534-ampere 
General Electric multiple enclosed arc 
lamps, fitted with concentric diffusers 
with inverted cone alabaster Ones, as 
shown in Fig. 4. 

The location of arc lamps is illustrated 
by the encircled crosses in Fig. 5. In 
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tained are based the energy consumption 
figures given in the accompanying table: 
RESULT OF TEST. 


INTENSITY OF ILLUMINATION—CONCENTRIC DIF- 
FUSER ARC-LAMP INSTALLATION. 


— —— — INTENSITY - — 
Station No. Foot Candles. - = Candle Lux. 
1 10.6 114.0 
2 13.0 140.0 
3 11.5 123.8 
4 13.4 144.2 
5 8.6 92.6 
6 11.5 123.8 
7 14.7 158.2 
8 14.9 160.2 
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Fie, 4.—LIGHtT-BALANCING DIFFUSER REFLECTOR, DRAFTING Room, New YorK EDISON COMPANY. 


able to the eye. To a certain extent this 
same result may be obtained by means of 
diffused lighting. 

The data which follow are taken from 
the report of a test of the drafting room 
at the Duane street office. The space 
selected for the test is illustrated in Fig. 
5, in which it is separated from the rest 
of the room by the heavy broken line. The 
dimensions are twenty-four feet five 
inches wide, varying from fifty-two feet 
four inches, to seventy-one feet long and 
thirteen feet six inches high. The height 


addition to those in the space selected for 
the test, the other lamps illustrated in the 
plate were burning, and to some extent 
influenced the intensity of the illumi- 
nation in the test space. 

The intensity of illumination was meas- 
ured on a horizontal plane forty-five and 
one-half inches above the floor at points 
indicated by the quartered rectangles in 
Fig. 5. The line voltage was noted at in- 
tervals throughout the test. The current 
flowing through five of the arc lamps was 
also measured. Upon the values so ob- 


9. 13.3 ` 143.2 
10 14.7 158.2 
11 16.2 174.2 
12 13.8 148.5 
13 10.6 114.0 
14 14.0 150.7 
15 13.8 148.4 
16 16.2 174.3 
17 16.2 174.3 
18 15.2 163.6 
19 15.7 169.0 
20 12.2 131.2 

Average 13.5 145.3 


Total watts, 12,173. 
The average variation `of the illimi- 
nation intensities’ measured “from — the 


678 


mean of all such values in the test of each 
installation, affords some means of gaug- 
ing the diffusion, as the following tabula- 
tion show: 


1519 square feet. 
20,506 cubic feet. 


Watts per square foot........... 8.01 

Watts per cubic foot............ 0.593 

Average foot-candle per watt.... 0.00111 

Average lux per watt........... 0.0119 
RSS 
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on the left of this diagram show variations 
in intensity of illumination when the test 
plane is placed at various angles, the re- 
sults being expressed in percentage of 
the horizontal illumination value. On 
right of the diagram the same results are 
expressed in foot candles. In the 125th 
street installation this test was made at a 


LN 
® 


Fic. 5.— ARRANGEMENT OF LIGHT SOURCES. 


The diffusion is very good, and not- 
withstanding the fairly low ceiling and 
the high illumination, the light is not at 
all objectionable. A personal canvass 


Percent of Horizontal Intensity 


Foot Candles 


point midway between test stations Nos. 
8 and 9, as illustrated in Fig. 3. This 
point was selected arbitrarily and is so 
located as to make the showing of the 


Jet 


Foot Candles 


Fic. 6.—INTENSITY OF ILLUMINATION ON A SURFACE INCLINED AT VARIOUS ANGLER. 


among the men working under these lights 
confirms this opinion. 

To obtain additional information at one 
point in each of the two installations pre- 
viously described, measurements were 
made with the test plate horizontal, ver- 
tical and at intermediate angles of fifteen 
degrees intervals. The results are shown 
diagrammatically in Fig. 6. The curves 


cluster installations particularly favorable 
from the standpoint of uniformity. Each 
curve, with the exception of that applying 
on the arc lamp installation, is the mean 
of two series of values obtained by inclin- 
ing the test plane first toward the north 
wall (bottom of Fig. 3) and then toward 
the east wall (left of Fig. 3). When in- 
clined toward the north wall with the 
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cluster installation, the plate was favor- 
ably disposed with reference to one of the 
clusters; hence the relatively high inten- 
sity of illumination at the angles of great- 
er inclination. 

It will be noticed by referring to the 
left of illustration No. 6 that the cove 
and arc lighting curves are smaller. The 
clusters, on account of the fact that they 
are much below the level of the ceiling, 
show a different curve. 

It is interesting to note the similarity 
of the “foot candles per watt” of the arc 
and of the ceiling lighting. No direct 
comparison, however, can be made of the 
arc lighting with the other forms on ac- 
count of their different environments. 

—— e0 


BOOK REVIEWS. 


“Practical Alternating Currents and Power 
Transmission.” Newton Harrison. New 
York. W. L. Hedenberg Publishing Com- 
pany. Cloth. 376 pages. 5% by 7% inches. 
Illustrated. Supplied by the ELECTRICAL 
REVIEW at $2.50. 

This is an elementary, non-mathemat- 
ical discussion of alternating currents and 
alternating-current machinery. The vari- 
ous appliances employed, and the methods 
in which they are used, are explained. 
Unfortunately the explanations are not 
always perfectly clear, and might be sim- 
plified, which is, of course, desirable in a 
book of this character. 


“Henley’s Twentieth Century Book of 
Recipes, Formulas and Processes.” Edited 
by Gardner D. Hiscox. New York. Norman 
W. Henley Publishing Company. Cloth. 788 
pages. 6% by 9% inches. Supplied by the 
ELECTRICAL REVIEW at $3. 


There are compiled in this book nearly 
10,000 selected scientific, chemical, tech- 
nical and household recipes, formule and 
processes for use in the laboratory, the 
office, the workshop and the home. These 
are arranged in alphabetical order, under 
certain heads, frequent cross-references 
being given, so that any special subject 
may be quickly found. 


“Gas and Oil Engines.” Horace Allen. 
Manchester, England. Scientific Publishing 
Company. Cloth. 548+ vi pages. 5% by 
814 inches. Illustrated. Price: 12s 6d. 


This book is published with the aim of 
bringing the literature of gas and oil 
engines down to date. Such rapid prog- 
ress has been, and is being, made in this 
branch of engineering that some such 
compilation was necessary. The book, 
however, treats the whole subject of gas 
and oil engines thoroughly, dealing with 
the details, methods of working, regula- 
tion, ignition, cyclic irregularity, the dif- 
ferent types of engine, gas and oil-engine 
appurtenances, such as carbureters, gas 
producers of various types, the cost of 
power developed by gas engines, methods 
of testing, lubrication," etc. 
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LIGHTNING PHENOMENA IN ELECTRIC 
CIRCUITS.: . 


BY CHARLES P. STEINMETZ. 


1. In its most general meaning, as un- 
derstood now when dealing with electric 
circuits and their protection, lightning de- 
notes all phenomena of abnormal voltage 
and abnormal frequency. 

The lightning phenomena in electric 
circuits then comprise: 

External lightning, the disturbances 
due to atmospheric electricity. 

Internal lightning, the disturbances 


due to defects of the circuit or its oper- - 


ation, ete. 

Surges, that is, disturbances in the flow 
of generated power, brought about by the 
external or internal lightning and de- 
pending for their energy on the power of 
the generator system, hence frequently 
destructive. 

2. The phenomena of abnormal voltage 
and frequency in electric circuits are the 
same three classes of phenomena met with 
in the disturbances in any medium which 
is the seat-of energy: 

(1) Steady stress or gradual electric 
charge. 

(2) Impulse or traveling wave. 

(3) Standing wave or oscillation and 
surge. 

ELECTRIO CHARGE. 

The potential difference against ground, 
or pressure of the total electric circuit, 
may gradually rise by an electric charge 
accumulating in the circuit. Just as in a 
body of water, a river, the height may 
gradually rise until the water breaks 
through the embankment, the electric 
charge discharges across the lightning 
arresters, or punctures the insulation, 
whichever is the point of least resistance. 

Some causes of such steady and gradual 
accumulation of electric charge, and of po- 
tential difference against ground, of an 
electric circuit, are: | 

a. Collection of static charge from rain, 
or snow-drift, or from fog, carried by the 
wind across the line. 

b. Electrostatic induction from a 
passing cloud. 

c. Potential differences between line 
and ground due to differences of atmos- 
pheric potential in different regions trav- 
ersed by the line, especially if the line 
passes through different altitudes, as val- 
leys and mountain ranges. 

d. Accidental electrostatic charges en- 
tering the circuit, as frictional electricity 
from the belts of belt-driven machines. 


1 From a read before the American Institute of 
Electrical Raxtasera. March 29. 
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Somewhat similar phenomena result 
from: 

e. Unsymmetrical conditions of the 
generator potential. 

f. Existence of higher harmonics in the 
electromotive force wave of a polyphase 
system, of such order that they coincide 
in the different phases; that is, the whole 
system rises and falls with their fre- 


“quency. So in a three-phase system, the 


third, ninth, fifteenth, etc., harmonics co- 
incide and may cause trouble, where they 
appear, as for instance, by star connection 
of primaries and secondaries of transform- 
ers with grounded neutral.’ 

The danger of such accumulations of 
potential lies: 

a. In their liability to damage the in- 
sulation of the system by puncture. 

b. In their liability of producing, by 
their discharge, other and more serious 
disturbances. 

In taking care of them by lightning 
arresters arranged to discharge at a safe 
margin of voltage above the normal, the 
main problem is to arrange the discharge 
path so that the discharge passes harm- 
lessly; that is, without producing other 
disturbances. It is the same problem as 
in the protection of a water-power station 
against freshets by dam and overflow, safe- 
ly to discharge the water by means of 
the overflow. 

3. The effects of steady electrostatic 
stress, whether unidirectional, a to d, or 
alternating, as e and f, appear not only in 
its own circuit, but also in circuits in in- 
ductive relation thereto, and may even be 
more serious in secondary circuits. 


IMPULSE AND TRAVELING WAVE. 

4. The second class of phenomena is 
the impulse or traveling wave. A sud- 
den local electrostatic charge of a trans- 
mission line, as by a lightning stroke, or 
inductively by a lightning flash suddenly 
discharging a cloud, or any other sudden 
local change, produces a wave of potential 
and of current which runs along the line, 


just as a water wave over the ocean sur- . 


face. 

Such a potential wave or impulse is 
very high and of steep wave front at its 
starting point or point of impact, but 
gradually broadens and flattens out and 
ultimately disappears, if the line is of 
unlimited length. Such a wave, when 
reaching the end of the line, is reflected 
and thrown back, thus returning again 
and so forming a system of nodes and 
maxima, that is, a standing wave. 

When reaching the station—generating 
or substation—such a traveling wave is 


a a a ee 
i See A.I. E. E. Proceedings, November, 1906, Dis- 
cussion. 
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partly reflected by inductance of reactive 
coils, transformers, instruments, etc., part- 
ly transmitted. The different reflected 
and transmitted waves so superpose upon 
each other; that is, the impulse is broken 
up into a number of secondary impulses 
and local standing waves, which may reach 
voltages far higher than that of the travel- 
ing wave, just as an ocean wave when ap- 
proaching the beach is broken up into the 
surf, with wave-crests far exceeding in 
height that of the unbroken wave. 

The complex system of phenomena re- 
sulting from the approach of a traveling 
wave to a station is analogous to the. 
breaking up of an ocean wave into surf, 
and may indeed be called “electrical surf.” 
While individual effects, as the formation 
of high-frequency standing waves or os- 
cillations from an electrostatic impulse en- 
tering a circuit of inductance and capac- 
ity, the effect of an inductance in the path 
of an impulse, the phenomena occurring 
at a branching point between two circuits, 
etc., can be calculated, the complete pre- 
determination of all the electrostatic and 
electromagnetic effects of an electric wave 
entering the complex system of circuits of 
a station is no more feasible than the exact 
calculation of the motion of the water 
particles of an ocean wave when it breaks 
as surf at the beach. 

The breaking up of an impulse or a 
series of impulses or traveling waves, in 
entering a station, appears as electrostatic 
displays, sparks, streamers and brush dis- 
charges, at conductors, switchboards, etc., 
the so-called “static,” which signals in 
the station the existence of a disturbance 
on the line. | 

5. Some of the causes of such traveling 
waves are: 

a. Direct or secondary lightning strokes 
entering the transmission line. This 
usually gives a single impulse, or very few 
impulses of extreme steepness of wave 
front, but short extent, and capable of 
exerting very considerable power only 
locally, but not after traveling consider- 
able distance; that is, a direct lightning 
stroke may shatter several poles, but do | 
no damage to the station, if not very 
near to it. 

' b. Electrostatic induction by the clouds. 
Corresponding to the electrostatic poten- 
tial between cloud and ground an electro- — 
static charge exists on the line. Every 
lightning flash in the cloud, and between 
cloud and ground, represents an abrupt 
change of the electrostatic potential and 


requires a rearrangement of the electro- 


static charge on the section of the line 
below thecicloud, ands thùs ) gives. an 
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impulse of an intensity corresponding 
to the intensity of the flash, or 
rather the magnitude of the change of 
electrostatic potential of the terrestrial 
field. Thus during a thunder storm, or 
other atmospheric electric disturbances 
near a transmission line, a serics of im- 
pulses travel along the line, increasing in 
severity and frequency with the approach, 
and decreasing again with the recession 
of the storm. While each of these im- 
pulses is rarely of sufficient power to do 
serious damage, due to their frequency 
of recurrence, they may lead to the pro- 
duction of destructive internal surges. 

Traveling waves resulting from this 
electrostatic induction are usually of lesser 
voltage, but their origin is of greater local 
extent; that is, they do not cause local 
destruction at the point of origin, but 
travel considerable distances, and their ef- 
fect is therefore far more generally felt 
through the system. They probably are 
the most common manifestation of 
atmospheric electricity in electric circuits. 

Through the electrostatic capacity be- 
tween primary and secondary of trans- 
formers, these impulses frequently enter 
secondary circuits at an intensity increased 
by partial reflection at the transformer, 
and may even lead to sparks jumping 
from secondary wires to ground, as gas 
and water pipes, thus constituting a cer- 
tain fire-risk, which can be completely 
eliminated by permanently grounding t^e 
secondary circuit. 

c. Discharges of slowly accumulated po- 
tential, resulting in a series of successive 
impulses. 

d. Any spark discharge from the line 
to another line or to the ground. 

e. An arcing ground on one phase of 
an insulated system, or in general the ex- 
istence of a “self-rupturing arc” in the 
system. This sends out a series of im- 
pulses of considerable power, which are 
very serious electric disturbances of the 
system, and frequently lead to a low-fre- 
quency surge and result in extensive dce- 
struction. In their appearance in the sta- 
tion, they are very similar to b, except of 
greater intensity and rapidity, and there- 
fore are more dangerous. 

f. Sudden changes of load, connection 
and disconnection of apparatus, cte., also 
cause impulses. 


STANDING WAVES, OSCILLATIONS AND 


SURGES. 

6. The phenomenon of standing waves, 
or oscillations in transmission lines, has 
been investigated repeatedly. It is usually 
approached by considering the distri- 
bution of current and potential in a cir- 
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cult of distributed capacity, inductance 
and resistance.’ 

7. In general, an oscillation of a trans- 
mission line is a complex wave, contain- 
ing fundamental and higher harmonics. 
The relative proportions of the different 
harmonics in the oscillating wave depend 
upon the distribution of potential and of 
current at the moment of the start of 
the oscillation. 

If the distribution of potential and of 
current at the start of the oscillation were 
perfectly sinusoidal, only the fundamental 
wave would appear. The more irregular 
the distribution is, the more promine:t 
are the higher harmonics; with a very 
irregular and abrupt distribution, the 
fundamental wave docs not appear at all, 
but only higher harmonics. 

A transmission line thus has not only 
one frequency of oscillation, as a com- 
bination of condenser and separate induct- 
ance, but an infinite number of frequen- 
cies, of which one is the lowest or funda- 
mental, the others its odd multiples or 
higher harmonics. These frequencies de- 
pend on the resistance, inductance, and ca- 
pacity of the line. Neither of these quan- 
tities is entirely constant. For instance, 
at high voltage the capacity increases by 
electrostatic glow, brush discharges and 
streamers; inductance and resistance vary 
with the unequal current distribution 
throughout the section of the conductor, 
ete., so that at the very high harmonics, 
which are close together—for instance, 
the 199th and the 201st harmonies differ 
In frequency by one per cent only—the 
gap between successive harmonics is 
bridged by the variability of the frequency, 
and a line for very high frequencies thus 
can oscillate at any frequency whatever. 
In other words, a transmission line can 
oscillate at a fundamental frequency, the 
lower higher harmonics thereof, and at 
any very high frequency whatever; that 
is, the line has definite frequencies of 
oscillation only at low and moderate fre- 
quencies, but not at very high frequencies. 

8. The oscillation is the phenomenon 
by which in an electric circuit after a dis- 
turbance of the circuit conditions the flow 
of power restores its equilibrium. Any 
circuit disturbance may, and usually does, 
produce an oscillation which may be local 
only, that is, contain only the very high- 
frequency harmonics, if the disturbance is 
local; but it may become universal by in- 
cluding the fundamental and the lower 
harmonics. In the latter case it is usually 
called “surge.” 

In some respects, therefore, the oscil- 


— - — = 


1 Nee Steinmetz, ' Alternating-Current Phenomena," 
third edition, page 181. 
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lation is a result of a disturbance, as an 
impulse, and the power which oscillates 
is the generated power of the circuit; 
hence the possible destructiveness of the 
oscillation is limited only by the available 
power of the generating system, but does 
not directly depend upon the severity of 
the disturbance which caused the oscil- 
lation. 

The power, which oscillates, is the en- 
ergy stored by the flow of generated power 


in the electric field of the transmission 


; | CL 
line, as electromagnetic energy: =z aad 


g | 


as electrostatic energy: 5— , and the 


sl orter the section of line which oscillates 
ine higher is the frequency of the oscil- 
lation. The smaller, however, is also the 
power and the destructiveness of the os- 
cillation, and considerable damage results, 
therefore only from low-frequency oscil- 
lations; that is, oscillations of the whole 
or a large part of the system. Local high- 
frequency oscillations are dangerous chief- 
ly by their liability to destroy insulation 
by puncture, and to produce a low-fre- 
quency surge of higher power. » 

Some typical forms of oscillations are: 

a. Spark discharges to and from the 
line, as over some lightning arresters; the 
breaking up of a traveling wave when en- 
tering the station, etc., result in the form- 
ation of very high-frequency oscillations, 
millions of cycles per second. 

b. Arcing grounds and other are di:- 
charges to ground from a line of an in- 
sulated system; reflected traveling waves, 
etc., give oscillations which, while still of 
very high frequency, reach considerably 
further down in frequency than a, hun- 
dreds of thousands of cycles per second. 

c. Charge and discharge of the line, as 
when discharging an accumulated electric 
charge over a path of low resistance; con- 
necting a dead transformer into the cir- 
cuit, ete., results in high-frequency os- 
cillations, containing also an appreciable 
low-frequency component. 

d. In general, changes of circuit con- 
ditions, as sudden changes of load; con- 
necting or disconnecting a transmission 
line; opening a short-circuit suddenly, 
ete., give oscillations in which the funda- 
mental frequency predominates. 

e. Low-frequency surges, consisting pri- 
marily of the fundamental wave, may be 
produced by certain transformer connec- 
tions in polyphase systems, in which in 
case of an accident, an uncqual distribu- 
tion of load, or other causes, the open cir- 
cuit inductance of a-transformer ycoil is 
in series)with thedine capacity, in the cir- 
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cuit of a live transformer. Typical here- 
of is the case of a*delta-star connected 
system without grounded neutral, if one 
of the sides of the delta is open-circuited. 
A number of such transformer connections 
exist, and in their use this phenomenon 
should be guarded against. 

9. Looking at the oscillation as surge 
of energy between the electromagnetically 
r2 


stored energy, Ci , and the electro- 


2 


statically stored energy, 


aC it can 
EE 


well be seen, that the electrostatic energy 
is far more limited than the electromag- 
netic energy; and the maximum possible 
energy which can be stored in the electric 
ficld is the electromagnetic energy of the 
short-circuit current, as stated above. The 
most powerful oscillation is therefore the 
short-circuit surge of a system, or oscil- 
lation produced by instantancously ruptur- 


ing a short-circuit, as by a self-rupturing 


arc. 

Standing waves or oscillations in elec- 
tric circuits vary from the very low fre- 
_ quency of the fundamental surge of very 
long transmission lines, which approaches 
commercial alternating-current frequen- 
cies, to frequencies of several hundred 
million cycles per second, in the discharge 
oscillation between the cylinders of a 
multi-gap lightning arrester. Due to this 
enormous range of frequency, the physical 
effect of the oscillation also varies greatly. 
In very high-frequency oscillations the 
power is very small; the electrostatic ef- 
fects, as luminous glow, brush discharge, 
streamers and sparks, are prominent, but 
the direct damage usually insignificant, 
and the effect local. Inductance opposes 
a fairly effective barrier. On the other 
extreme, low-frequency surges show little 
or no luminous display; inductance offers 
no obstruction, but due to their high pow- 
er and wide extent, considerable damage 
may be done all over the system. 

‘Oscillations therefore are frequently 
subdivided into high-frequency oscil- 
lations in which the lower harmonics are 
absent, and low-frequency oscillations, in 
which the fundamental predominates. The 
name surge is frequently applicd to de- 
note the latter. 

Between these two extremes, however, 
the low-frequency surge and the high-fre- 
quency oscillation, oscillations of inter- 
mediate frequency are found—against 
which inductances do not give sufficient 
protection—which have considerable pow- 
er, and also give luminous displays, as 
streamers and brush discharges. Oscilla- 
tions of this intermediate class are occa- 
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sionally given by arcing grounds, spark 
discharges through defective joints in 
large cable systems, ete. 

10. The four types of lightning disturb- 
ances here discussed—static charge, im- 
pulse, oscillation, and surge—may occur 
singly, in groups, or all occur together, 
or rather successively, the one preceding 
and causing the other. A static charge, 
for instance, rises, until it breaks through 
to ground and discharges, thus producing 
an impulse or traveling wave. 

A traveling wave breaks at a station, 
and produces high-frequency oscillations. 

A high-frequency oscillation, punctur- 
ing the insulation, causes a short-circuit, 
which ruptures itself, and thus produces 
a low-frequency surge. 

A static charge, discharging over light- 
ning arresters with insufficient damping, 
causes a high-frequency oscillation. 

A static charge, short-circuiting the 
system by its discharge, causes a low-fre- 
quency surge. 

Lightning arresters, when discharging a 
high-frequency oscillation, may fail to 
hold back the machine current, and the 
short-circuit resulting therefrom produces 
a low-frequency: surge. 

All four types of disturbances may oc- 
cur successively : n. 

An electrostatic charge rises until it 
breaks down to ground, thereby starting 


‘an impulse. This impulse at the entrance 


to a station breaks up in high-frequency 
oscillations. These oscillations puncture 
the insulation and produce a short-circuit 


surge. 


The traveling wave produced by con- 
necting a cable to the bus-bars may cause 
a spark discharge from conductor to cable 
armor at some defective joint. This spark 
develops into ag oscillating are, which 
sends out traveling waves along the cable. 
These, when entering the station, produce 
high-frequency oscillations, and systems 
of such oscillations follow each other with 
great rapidity, produced by the successive 
impulses caused by the oscillating are, and 
produce a continuous “static” in the sta- 
tion, which ultimately produces somewhere 
a short-circuit, and so a low-frequency 
surge. 

In short, the number of combinations 
of such phenomena is unlimited. 

11. The problem of lightning protec- 
tion then is threefold: 

1. Prophylactic; to guard against the 
entrance or origin of disturbances. 

2. Restrictive; to guard against a dis- 
turbance leading to other disturbances. 

3. Curative; to discharge a disturbance 
harmlessly. 
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As seen, the problem is a vast one, and 
comprises nearly every part of design, in- 
stallation, and operation of the system. 

1. Prophylactic; against entrance of 
atmospheric disturbances. The location 
of the transmission line should be chosen 
so as to avoid exposed positions as far as 
possible. A grounded overhead wire of 
good conductivity offers considerable pro- 
tection. Grounded side wires increase the 
protection and discharge side drift. The 
question of barbed wire against plain wire 
also is still open to discussion. Emergency 
arresters in the lines or arresters at inter- 
mediate stations may shunt traveling 
waves toward ground. 7 

Grounding the neutral of the high-po- 
tential circuit offers some protection 
against static charges and against arcing 
grounds, but increases the liability to 
short-circuits and shutdowns due to other 
causes. 

A study of transformer connections and 
their operating conditions, of generator 
wave-shape and connections, of the pos- 
sible origin of higher harmonies of the po- 
tential wave, the construction and location 
of underground cables, the protection of 
their joints, the desirability, size and lo- 
cation of reactive coils—all are subjects 
requiring careful consideration from the 
point of view of lightning protection. In 
short, the most important problems of 
lightning protection are met and should 
be solved before the question of lightning 
arresters is approached. 

The problems 2 and 3, to limit the dis- 
turbance, so that it does not cause other 
and possibly more severe disturbances, and 
to discharge it safely, are the problems 
which the designer of the lightning arrest- 
er has to solve. 

—___<@—-_____ 


Eight More Single-Phase Elec- 
tric Locomotives for the 
Spokane & Inland. 


The Spokane & Inland Empire Railway 
Company, of Washington, has concluded 
negotiations with the Westinghouse Elec-. 
tric and Manufacturing Company for fur- 
nishing eight seventy-two-ton, single-phase 
electric locomotives. This is an important 
contract, for the reason that the Spokane 
& Inland Empire Railway Company was 
one of the first railroads in this country to 
adopt the alternating-current, single- 
phase system; in fact, so thoroughly con- 
vinced were the directors of the company 
that this would be the best for their pur- 
pose that the road was built to be equipped 
with that system. The Spokane & Inland 
runs from Spokane, Wash., to Lockport, 
lda., a distance of 130 miles. It began 
operations over a year ago with seven sin- 
gle-phase electric locomotives, operating 
express, local and freight trains, and from 
the day the first wheel turned the road has 
been a success. The fact that the growth 
of business on the road has been remark- 
able is shown by Ahe order for jthis addi- 
tional equipment of eight Jocomotives. 
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Eleventh Generai Meeting 
of the American Electro- 
chemical Society. 

The eleventh general meeting of the 
American Electrochemical Society will be 
held at Philadelphia, Pa., May 2, 3 and 4. 
The headquarters for registration and the 


sessions will be in the John Harrison 


Laboratory of Chemistry, University of 
Pennsylvania, northeast corner of Thirty- 
fourth and Spruce streets. 

The following programme has been an- 
nounced : 

THURSDAY MORNING, MAY 2. 

9 a. M. A meeting of the board of di- 
rectors will be held in the reading room, 
second floor to the right. 

10 a. M. Address of welcome by Dr. 
Edgar F. Smith, vice-provost of the uni- 
versity. 

Business meeting of the society, at 
which the reports of officers and directors 
will be presented. 

Presidential address by the retiring 
president, Carl Hering. 

Reading and discussion of the following 
papers: 

“Some Efficiency Considerations of an 
Electrolytic Cell.” W. R. Mott. 

“Changes of Concentration and Migra- 
tion Velocities.” C. J. Reed. 

“The Work Done in Peon J. 
W. Richards. 

“The Present Status of the Thermo- 
dynamic Scale.” E. Buckingham. 

“Determination of Fixed Points in Py- 
rometry.” G. K. Burgess. 

“Bomb Calorimeter for Measuring the 
Teat of Combustion of Substances Giving 
Solid Oxidation Products.” Henry Noel 
Potter. 

“On the Density, Electrical Conductiv- 
ity and Viscosity of Certain Fused Salts 
and Their Mixtures.” H. M. Goodwin 
and R. D. Mailey. 

“Electrolytic Pickling of Steel.” 
Reed. 

“Electrice Reduction of Tuitaniferous 
Tron Ore.” Gustave Gin. 

“Recent Developments in Electrolytic 
Analysis.” E. F. Smith. 

The mecting will adjourn at 1 P. M. 
Luncheon will be served at Houston Hall 
on the university grounds, as guests of the 
university. 

THURSDAY AFTERNOON, MAY 2. 

2 P.-M. Inspection of the chemical and 
the engineering laboratories of the Uni- 
versity of Pennsylvania. Starts from 
Houston Hall. 

3 P.M. Visit to the United Water Im- 
provement Company, ‘Thirtieth street, 
below Locust (ten minutes’ walk from 
university), where the commercial produc- 


C. J. 
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tion of ozone for water purification will 
be shown. Start from John Harrison Lab- 
oratory of Chemistry. 

3.45 P. M. Leave the ozone plant for a 
visit to the plant of the John F. Lewis & 


‘Brothers Company, where the manufac- 


ture of white and red leads will be shown. 
The factory is at 2570 East Thompson 
street (corner of Huntington street, 
Ninth street trolley marked “Lehigh and 
Memphis”), where the party expects to 
arrive at 4.30 P. M. 

THURSDAY EVENING, MAY 2. 

Theatre party. Seats have been re- 

served for Keith’s Theatre, Chestnut 
street, between Eleventh and Twelfth 
streets, for those who wish to join the 
party; tickets, $1.00. Applications must 
be made to the secretary or chairman of 
the entertainment committee before the 
close of the luncheon hour. 

FRIDAY MORNING, MAY 3. 


9.30 a. M. Reading and discussion of | 


the following papers: 

Illustrated lecture, by invitation of the 
board of directors, by Dr. C. P. Stein- 
metz, on the “Conductions of Vapors and 
Gases.” 

“The Electro-Metallurgy of Zine and 
Its Relation to the Present Practice.” 
W. McA. Johnson. 

“Electrodeposition of Zinc.” 
Snowdon. 

“A Practical Limitation of Resistance 
Furnaces; the ‘Pinch’ Phenomenon.” 
Carl Hering. 

“The Action of Carbon on Magnesia at 
High Temperatures.” O. P. Watts. 

Reply to paper by E. A. Sperry, “Elec- 


R. C. 


trochemical Processes as Station Load 
Equalizers.” Trans. IX, 147. John 
Meyer. 


“Relative Cost of Power.” Charles E. 
Lucke. 

“Surface Properties of Aluminum and 
Zine.” W. J. Hammer. 

“The Helion Lamp.” H. J. Parker. 

Adjournment at 12 noon. Light lunch 
will be served on the boat. 

FRIDAY AFTERNOON, MAY 3. 

1 P.M. Meet at Chestnut street wharf 
on the city fireboat Ashbridge, for a 
private trip on the Delaware river, ten- 
dered to the members of this society by 
the city of Philadelphia, through the kind- 
ness of the honorable mayor and the di- 
rector of public safety. The boat will 
leave at 1 P. M. sharp, arriving at Tacony 
at about 1.50 P. M., where the party will 
visit the Disston saw works, at which the 
Colby — electric-induction furnace for 
smelting steel is expected to be shown in 
operation. Thence to the Lardner’s Point 
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pumping station, where very large pump- 
ing engines will be shown. Thence to the 
Frankford station of the Philadelphia 
Electric Company, where C. J. Russell 
will show working models of the follow- 
ing electric furnaces: the Colby induction 
furnace, the Heroult type of furnace, an 
annealing and tempering furnace with 
fused barium chloride, and a melting fur- 
nace using kryptol. | 

Return to boat at 3 P. M. sharp, thence 
down the Delaware, passing the Philadel- 
phia and Camden water fronts with all 
their large industries, including Cramp’s 
shipyard, the New York shipbuilding 
plant, the by-product coke ovens, sugar 
refineries, League Island navy yard, ete., 
and arriving at Gloucester at 4 to 4.30 
P. M. to visit the Welsbach Light Com- 
pany’s works, where the manufacture of 
mantels and other interesting processes 
will be shown. 

Mect again on boat at 5.45 P. M., ar- 
riving at Washington Park at 6 P. M., 
where the landing of the shad nets may 
be seen, and followed at 7.30 P. m. by a 
planked-shad dinner. This informal din- 
ner will take the place of the usual ban- 
quet. The price is $2 per plate. 

SATURDAY MORNING, MAY 4. 

9.30 a. M. Reading and discussion of 
the following papers: 7 
“Electrolytic Corrosion of 

(1906 award.) A. T. Lincoln. 

“Rapid Determination of Electrolytic 


Brass.” 


Resistance.” C. F. Burgess. 
C. F. Burgess. (Title to be an- 
nounced. ) 


“Polarization Voltages of Silver Nitrate 
Solutions.” J. A. Wilkinson and H. A. 
Gillett. 

“The Electrolytic Deposition of Nickel- 
Zine Alloys.” E. P. Schoch and Alcan 
Hirsch. 

“A Closed Electric Furnace for Reduc- 
ing and Distilling Metals from Their 
Ores.” E. R. Taylor. 

“Evolution of Modern Methods of Part- 
ing and Refining.” D. K. Tuttle. 

“Granular Carbon Resistance Furnace.” 
S. A. Tucker. 

“Electrice Tube Furnace for Tempera- 
ture Measurements.” S. A. Tucker. 

“Influence of Strain on the Corrosion 
of Iron.” W. H. Walker. 

“On Carbon for Electro-Metallurgy.” 
F. A. J. Fitzgerald and J. Forssell. 

“The Titanium Are.” R. Fleming. 

Adjournment at 12.30 P. M. 

12.30—1.30 p. M. Demonstration of ex- 
hibits. 

1.30 P. Mni Luncheon will bÒ served at 
Houston Hall as guests of the univérsity. 
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SATURDAY AFTERNOON, MAY 4. 

2.30 P.M. Start from Houston Hall to 
visit the United States Mint at Seven- 
teenth and Spring Garden streets. Here 
the electrolytic plants for the refining of 
gold and silver will be visited under the 
direction of Dr. D. K. Tuttle and Leonard 
Morgan. The party will divide into 
groups of not more than ten or fifteen. 

EXHIBITS. 

There will be an exhibition of apparatus 
of special interest to electrochemists in the 
lecture theatre of the chemical laboratory. 
These exhibits will be open for inspection 
during the meetings and demonstrations 
will be given after the Saturday sessions. 

ae Seen 


The Telephone Situation in 
Chicago. 

A report of the telephone situation in 
the city of Chicago, Ill., has been submit- 
ted to the committee on gas, oil and elec- 
tric light of the city council by a special 
commission composed of D. C. Jackson, 
W. H. Crumb and G. W. Wilder. This 
report reviews the present situation m 
that city and discusses in detail the vari- 
ous proposals made for alleviating the 
conditions. One of these proposals is in 
the form of a project submitted by the 
Manufacturers’ Telephone Company, 
which contemplates installing that com- 
pany’s semi-automatic system, in which 
the subscribers cal! central in the usual way, 
but the operators there have automatic 
apparatus for completing the connections. 
The plan contemplates an equipment of 
110,000 subscribers’ stations. 

The relative merits of flat rate and 
measured rate telephone service are dealt 
with in considerable. detail, and the ap- 
plication for a franchise made by the Chi- 
cago Telephone Company is also discussed, 
as well as the advisability of requiring 
universal toll connection by ordinance. 
Estimates respecting the Manufacturers’ 
Telephone Company have been made by 
that company, by the special commission 
and by the Chicago Telephone Company. 
The former gives the total annual expense, 
including interest, at $4,736,240; the tele- 
phone commission puts it at $5,118,636, 
` while the Chicago Telephone Company 
pute it at $6,346,037. The estimates of 
the annual revenue are, respectively, as 
follows: -$5,076,800, $4,713,400 and $3,- 
700,000. The total cost of the system is 
given by the Manufacturers’ Company as 
$14,983,300; by the commission as $18,- 
573,333, and by the Chicago Telephone 
Company at $20,362,750. 

The following is a brief summary of 
the conclusions reached in the report: 
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The project of the Manufacturers’ Tele- 
phone Company is not feasible, because 
there is not sufficient time available to in- 
stall the system proposed before the ex- 
piration of the franchise of the present 
company. Moreover, the semi-automatic 
system proposed is substantially untried 
as a commercial arrangement for use on 
a large scale. It is recommended that 
measured rates should be adopted for gen- 
eral service, because they require each 
user to pay for his service, they cut off 
useless messages, reduce the number of 
calls per telephone, and tend to level the 
load curve. A partial use of flat rates may 
be applied in connection with the resi- 
dence and neighborhood exchange tele- 
phones. Three-party residence telephones 
are recommended for trial. ‘The service 
of more than four parties on any line is 
condemned. The Chicago Telephone 
Company has a desirable plant in use, 
and can give good service. It is recom- 
mended that in case this company is given 
a franchise that it be required to start a 
separate set of books relating to its busi- 
ness with the city. It is recommended 
further that the city controller, after two 
years, place before the city council a state- 
ment of the cost of service and the differ- 
ent classes, as nearly as may be practica- 
ble. It does not seem practical nor de- 


sirable to require an operating company ” 


to make toll connections with every appli- 
cant company. 

The following rates are suggested: Di- 
rect line measured service, 1,200 messages 
per year, $60. This rate increases, reach- 
ing $180 for 6,000 messages. For resi- 
dence service, flat rate, direct line, $72; 
three-party line, $51. Measured service, 
single line, minimum charge, $60; two- 
party line, minimum charge, $36.50; four- 
party line, minimum charge, $18.25. 

2 Ge 
Working Results of the Metro- 
politan District Railway, 
London. 


For some time past the fact that the 
London Metropolitan District Railway has 
not been successful financially has been 
charged as a failure of the electric system. 
A comparison is made in the Electrical 
Review, of London, April 5, of the cost 
of operating this system both by steam 
and electricity, with the similar costs for 
the Mersey Railway; and it is shown that 
the excessive costs on the former are due 
to other reasons, and not to the introduc- 
tion of electric power. It happens that 
the transition from steam to electricity on 
the Mersey road was effected in one day. 
There were, therefore, no transition costs, 
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and an accurate comparison may be made 


of the costs of operating by steam and by 
electricity. It should be pointed out, fur- 
ther, that increased traffic and increased 
receipts do not enter into the present 
comparison, for the reason that the Mersey 
Railway, as well as the District Railway, 
can not be compared as regards traffic 
with the suburban lines of the main line 
railways entering London, since the 
former can only cater for short-distance 
traffic of but a few miles, and must there- . 
fore suffer from street-railway and omni- 
bus competition, and the latter does not 
suffer from such competition because the 
haul is comparatively long. Figures for 
the District Railway show a very large 
Increase in the cost of train men, amount- 


ing to seventy-five per cent on the total, 
or forty-four per cent on the train mile, 
over the figures of steam operation. These 
figures can not be attributed to the intro- 
duction of electricity, but only to the sys- 
tem of operation adopted. The cost of 
electrical energy for this road is high, rep- 
resenting an increase of 240 per cent on 
the total cost of coal, water and train 
lighting in the days of steam, or over 173 
per cent on the cost per train-mile. Un- 
fortunately, the quantity of electrical 
energy consumed is not given, but from 
the total train mileage it may be com- 
puted that the cost is considerably over 
two cents per kilowatt-hour. If the com- 
pany produced its own power, and did not 
buy it, it would cost less than one-half this ~ 
sum. This heavy charge can not therc- 
fore be charged to the electrical system. 
The great increase in car maintenance and 
repairs is due to the poor construction of 
the rolling stock, and can not be adduced 
to the system of propulsion. But the most 
striking increases in costs are those ob- 
tained in connection with maintenance of 
the permanent way and signals. The 
former can not be attributed to an increase 
in mileage, and must be due to faulty 
construction of the rolling stock. The 
latter is due to an ill-considered change in 
the signal system. As compared with these 
figures, the results of the electrification 
of the Mersey Railway show that although 
the train mileage has been increased 168 
per cent, the cost of electricity for operat- 
ing this increased traffic is less than was 
the cost of coal and water and lighting 
of trains when the road was operated bv 
steam. The total costs of maintenance 
and repairs of permanent way are about 
half what they were, in spite of the in- 
creased mileage. The comparison shows 
that the high costs on the District road 
are not directly traceable to the introduc- 
tion of electric haulage, but rather to 
questions of engineering and management. 
The unsatisfactory results as regards lack 
of increased receipts are due to competi- 
tion of street railways and omnibuses, to 


- the unfavorable location of the system, and 


to the fact that, when operated by steam, 
the service was fairlysfast, and practically 
secured all-of the traffic there was. 
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EFFECT OF ARMATURE REACTION IN 
SYNCHRONOUS MOTORS AND ~- 
ROTARY CONVERTERS. 


BY B. T. McCORMICK. 


As a rule in treating the operation of 
svnchronous motors and rotary convert- 
ers, the diagrams are constructed without 
reference to the effect of armature re- 
action. The complete diagram of the 
rotary converter or synchronous motor de- 
pends upon the following laws: 

1. The vectorial sum of the generator 
or impressed electromotive force Ey and 
the motor counter electromotive force Em 
is the reactance electromotive force Erv. 

2. The counter electromotive force must 
be represented as lagging ninety degrees 
behind the resultant field or magneto- 
motive force. 

3. The armature magnetomotive force 
is in phase with the armature current. 

4. The electromotive force component 
necessary to balance the reactance electro- 
motive force is equal and opposite to it in 
phase, and must, therefore, be represented 
as leading the current in quadrature. 

5. The resultant magnetomotive force, 
or that magnetomotive force which when 
divided by the reluctance of the magnetic 
circuit gives the flux per pole, is equal to 
the vectorial sum of the magnetomotive 
force, due to the armature reaction, and 
the magnetomotive force impressed upon 
the fields, as obtained from the ammeter 
readings in the field circuit. 

6. The total armature reaction may be 
expressed in ampere turns per pole as 

2 

phase per pole n equals number of phases 
and I is the current per conductor. This 
applies to the form of winding usually 
employed in alternators. For rotary con- 
verter windings better results are obtained 
by calculating the armature reaction in 
direet-current terms. 

GENERAL SYNCHRONOUS MOTOR DIAGRAM. 

The quantities involved in the general 
synchronous motor diagram are so numer- 
ous and so interdependent that one is at 
a loss, when starting to construct the dia- 
gram, to decide what quantities to assume 
as fixed. We can alwavs assume a con- 


07 an US, where a equals conductors per 


stant source of electromotive force Ey, and 
if we assume the load the motor is carry- 
ing and ifs losses, we immediately have 
the watt component of the current. 

It is a fact well known to all switch- 
board operators that with the given load 
on the synchronous motor, the power- 
factor may be varied over a certain range 
by altering the field excitation of the mo- 


'A paper read before the electrical section of the 
Canadian Society of Civil Engineers, March 14. 
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tor. We have to start with, therefore, 
the impressed generator electromotive 
force Ey the total current and power- 
factor. Lay off E, equal to the generator 


electromotive force to any desired scale, 
also the watt component of current OA. 
Lay off the total current OI making the 
angle between it and E, = 


p whose 


Fio. 1.—D1aGram FOR A LAGGING CURRENT, 


cosine is equal to the power-factor which 
we have assumed (see Fig. 1). At right 
angles and leading the current ninety- 
nine degrees, lay off E,, the reactance 
voltage which is the product of total cur- 
rent -and total reactance in the circuit, 
the resistance being smal] in most cases 
is negligible. Combining Ky and E; gives 
Em, the counter electromotive force of the 
motor. Lay off Xa in phase with the cur- 


Be l 


x 


Fic. 2.—SynNcnronovus MOTOR OPERATING WITH 
LEADING CURRENT, 


rent, representing the armature reaction 
to any desired scale. Lay off X, leading 
the counter electromotive force ninety de- 
grees representing the excitation required 
to produce the counter electromotive force 
on open circuit, as read from the no-load 
saturation curve of the synchronous mo- 
tor. Since the resultant ampere turns X 
is the vectorial sum of the field and arma- 
ture ampere turns, the field ampere turns 


A 


Fic. 3.—RotTARY CONVERTER DIAGRAM. 


are obtained by subtracting vectorially Xa 
from X, this gives X; the field excitation 
necessary for the motor to operate under 
the assumed conditions. The above dia- 
gram for any load on the motor gives 
us the value of field excitation required 
for the assumed value of power-factor. 
The various values of power-factor may 
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be assumed and diagrams constructed, and 
the results plotted into a curve between 
field excitation and total current, or field 
excitation and power-factor. 

Fig. 1 shows the diagram for a lag- 
ging current, and it will be noticed that 
the reactance voltage is in such a phase 
position as to subtract from the generator 
voltage, resulting in a smaller value of 
the necessary counter electromotive force. 
The armature reaction X, is in such a 
position that, when subtracted from the 
resultant ampere turns X, the field am- 
pere turns are smaller than the resultant 
ampere turns. It may, therefore, be 
stated as a general principle that with a 
lagging current on the synchronous motor 
the effect of the armature reaction is to 
strengthen the field, and in that way de- 
crease the necessary field excitation. 

Fig. 2 shows the svnchronous motor 
operating with the leading current, and 
it will be noted that the conditions are 
just the reverse of those shown in Fig. 1. 
Here the reactance volts E; adds to the 
generator volts Eg, producing a larger 
value of counter electromotive force Em, 
while the armature reaction, when sub- 
tracted from the resyltant field, leaves 
an impressed ficld ampere turns greater 
than the required resultant field. It mav, 
therefore, be stated as a general principle 
that when a synchronous motor is oper- 
ated on leading current, the armature re- 
action tends to weaken the field, thus in- 
creasing the necessary excitation in order 
to produce the required resultant mag- 
netomotive force. 

ROTARY CONVERTERS. 

In a rotary converter the current in the 
windings may be considered as made up 
of two components, the alternating cur- 
rent flowing into the alternator from the 
line, and the direct current flowing out 
at the commutator. The alternating cur- 
rent is of two components, one a wattless 
component with respect to the counter 
electromotive force, and the other a com- 
ponent in phase with the counter electro- 
motive force of the rotary. Ft is only that 
component of alternating current which is 
in phase with the counter electromotive 
force which is converted into direct cur- 
rent. It may, therefore, be said that the 
power component of alternating current 
and the direct current, since they flow in 
opposite directions, neutralize each other, 
thus producing no armature reaction, 
and the armature reaction of the rotary 
can be, with a fair degree of accuracy, 
assumed to be produced only by the watt- 
less component of alternating current. 

The diagrams of the synchronous mo- 
tor are applicable to the rotary converter 
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with the above change of armature re- 
action. The construction of the rotary 
converter diagram will be made clear by 
the following example (se Fig. 3): 
Given a rotary converter operating on no 
load, to find the reactance necessary for 
a given compounding at a given power- 
factor of input. At no load the impressed 
electromotive force E,, and counter elec- 
tromotive force E, are very nearly equal. 
Lay off OA and extend indefinitely, mak- 
ing angle p the angle corresponding to the 
required power-factor. Lay off OB 
ninety degrees ahead of OA, and extend 
indefinitely. With Eg as a centre, and 
required counter electromotive force Em 
(voltage corresponding to direct-current 
voltage), as radius, strike an are which 
locates point E. Ez then equals react- 
ance volts. Complete the parallelogram 
En O Ep Ez. Lay off I, in opposition 
phase to E,, and equal to the current cor- 
responding to  direct-current output. 
Erect a line at Iw perpendicular to OI». 
This gives 1, the current which is watt- 
less with respect to counter electromotive 
force, and the only current producing ap- 
preciable armature reaction. X« equals 
this armature reaction and OX, equals 
field ampere turns necessary to give Em 
on no load, as read from the no-load sat- 
uration curve. Add Xa and X,, which 
gives OX, the resultant excitation meces- 
sary. X’ equals excitation necessary to 
produce no-load voltage, —E,’. Subtract- 
ing X’ from X leaves Xe, the necessary 
compound ampere turns. This last sub- 
traction must be performed algebraically, 
and not vectorially. As soon as I and 
E+ are known, the reactance which must 
be inserted in the line can be calculated. 
The above diagram may be constructed 
by using either alternating-current or 
direct-current quantities, but whichever 
quantities are chosen must be used 
throughout the diagram. The alternat- 
ing voltages can be reduced to direct-cur- 
rent voltages by dividing by .612, while 
alternating-current amperes can be re- 
duced to direct-current amperes by mul- 
tiplying by 1.06. 

Fig. 4 shows the application of the fore- 
going methods to the determination of 
the “V” curve of the synchronous motor. 
The motor has six poles, with 2,500 field 
turns per pole, and 324 armature coils 
of one turn each. The “V” curve was 
taken with a reactance of .0416 ohms in 
each leg, and the alternating-current volt- 
age was kept constant at 360 volts. As 
the curve was taken at no load, the power- 
factor is so low in all cases that it is not 
necessary to lay out the diagram, as all 
vectors with which we have to deal will 
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lie so nearly in phase with those with 
which they add or subtract that the opera- 
tions can be performed algebraically in- 
stead of vectorially. All the values will 
be considered in alternating-current 
terms. We will first take the 200 ampere 
point for leading current—the reactance 
voltage Es = 200 X .0416 /3—the fac- 
tor V3 being used to change reactance 
volts from volts per leg to volts across 
lines. With the leading current reactance 
volts will add directly to the generator 
electromotive force. This gives Ey = 360 
+ 14.35 = 374.35, which corresponds on 
the no-load saturation curve to 5.9 field 
amperes. Since the rotary converter, 
when considered from the standpoint of 
a direct-current machine, is a six-circuit 
winding, the current per conductor in di- 
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Fic. 4.—APPLICATION OF METHOD TO DETER- 
MINATION OF '‘ V” CURVE OF SYNCHRONOUS 
MOTOR. 


rect-current terms would be 200 X 1.06 
divided by 6. This, when multiplied by 
the total number of turns, 324, and divid- 
ed by the number of poles, will give the 
ampere turns armature reaction per pole. 
y 200 x 1.06 x 324 
a 6 X6 X 2500 
in which the 2,500 appears in the denom- 
inator to reduce to field amperes. This 
armature reaction will weaken the field, 
and require an excitation of 55.9 plus .76 
= 56.66 amperes. 

Checking the above for lagging current 
Em = 360 minus 14.35 = 345.65. This 
corresponds to no-load excitation of 4.5 
amperes. Xa as before equals .76 and X, 
374 amperes. As it will be seen, the two 
above points coincide very closely with the 
curve which represents values actually ob- 
served on test. 


= .76 ampere, 
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The Future of Municipal Elec- 
tric Undertakings in 
England. 

A discussion is given in Electrical Engi- 
neering (London), for April, by a resident 
engineer of a small English municipal 
electric station of the present tendency in 
England as regards municipal undertak- 
ings. A recent decision has been reached 
by the Whitehaven and Bath corpora- 
tions and by the Bray urban council to 
dispose of their respective systems to com- 
panics. This can not but be regarded as 
significant. It seems to indicate that 
probably, in the near future, other munic- 
ipal corporations will adopt a similar 
course. The published records of many 
of the smaller systems indicate that many 
of them are not and can never be success- 
ful financially. When these schemes were 
first undertaken the general view of those 
who organized the financial basis upon 
which they were to work was that if the 
proper proportion of interest and sinking 
fund was set aside annually to liquidate ` 
the debt, and the plant maintained in 
an efficient state from revenue, all profit 
after that would be available for the relief 
of the local taxes. This premise has 
proved incorrect, and municipal authori- 
ties are finding that the provision of a 
suitable fund to provide for the antiqua- 
tion and renewal of their plants is essen- 
tial. If this be not done they are heavily 
handicapped in trade competition. | For- 
merly electric lighting was regarded as a 
luxury; now its adoption is usually a mat- 
ter of cost; and it is essential, in order 
that a municipal system should be self- 
supporting, that a gross profit of not less 
that ten per cent be made. Another diffi- 
culty now being met is that the govern- 
ment is stricter in granting permission to 
the municipal authorities to borrow money 
for this purpose. Formerly this was 
merely a matter of routine. Now every 
obstacle is placed in the way of it, and 
expense for meters, tools and other appar- 
atus must be deferred from the revenue, 
and can not be charged to capital. The 
municipality can not meet the competi- 
tion of companies supplying electric power 
or ‘gas, since the latter are free to make 
such terms as they wish, while the former 
is not. The latter may therefore lose so 
many consumers that it is unable to meet 
its operating expenses. It is thought 
probable that in the future these small 
cities will be glad to dispose of their plants 
to local companies, or that possibly the 
larger companies may gradually absorb 
them, converting them_into distributing 
stations, 
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THE JAMESTOWN TERCENTENNIAL 
EXPOSITION. 


HISTORICAL AND SPECTACULAR CELEBRA- 
TION FROM APRIL 26 TO NOVEMBER 30. 


The Jamestown Tercentennial Exposi- 
tion, commemorating the first permanent 
settlement of English-speaking people in 
America, was scheduled to be opened at 
noon, Friday, April 26, by the President 
of the United States. The exposition is 
located on the shores of the waters of 
Hampton Roads, Va., near Norfolk, 
Portsmouth, Hampton, Newport News 
and Old Point Comfort. A display will 
be made by the United States Government 
and by all of the state departments. 
Awards will be issued in the form of a 
grand prize, and gold, silver and bronze 
medals. 

The exhibit structures include the Hall 
of Congresses, Auditorium, Mining and 
Metallurgy Building, Smelter, Manufac- 
turers’ and Liberal Arts Palace, Machinery 
‘and Transportation Palace, States’ Ex- 
hibit Palace, Hygienic and Medical Build- 
ing, Pure Foods Building, History and 
Historic Arts Palace, Education Build- 
ing, Pocahontas Hospital, Mothers’ and 
Children’s Building, Children’s Model 
Playground, Model School, Iron Shops in 
Arts and Crafts Village, Pottery Shops 
in Arts and Crafts Village, Copper, Sil- 
ver and Wood-Working Shops and Textile 
Building in Arts and Crafts Village, 
Marine Building, and Palace of Com- 
merce. 

The preeminence of Jamestown will rest 
upon its situation on the sea and the im- 
posing spectacular effects of the great 
military and marine and naval pageantry. 
There will be grand piers 2,400 feet long 
from the exposition ground into Hamp- 
ton Roads, 800 feet wide, connected by a 
cross pier 1,200 feet long, at a distance 
of 2,100 feet from the shore. The exposi- 
tion area will cover 500 acres, and the 
naval display will take place in Hampton 
Roads. The exposition has three miles of 
water front. l 

The electrical illumination at the ex- 
position, it is said, will vo the most 
unique, expensive and extensive ever in- 
stalled in the United States. More than 
350,000 light units will be used in illumi- 
nating the grand piers and amusement 
devices. Many projectors from lofty posi- 
tions will illuminate the harbor and ships. 

The illumination of all the buildings 
will be of the conventional decorative de- 
sign, and incandescent lamps will be used 
throughout the entire main court and 
government pier. Many novel schemes 
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for this lighting have been designed. On 
the government pier alone there will be 
strung 30,000 incandescent lamps, and 
62,000 incandescent lamps will be dis- 
tributed throughout the main court. 

Although electricity plays a most im- 
portant part at the Jamestown Exposition, 
the management felt it advisable not to 
sct aside a separate building for electrical 
exhibits. Two principal exhibit halls 
have been built. One of these, the ma- 
chinery and transportation building, in- 
cludes the exhibits of electrical machinery, 
and it is in this building that the main 
substation and distributing switchboard of 
the exposition are located. 

Inasmuch as all of the electrical ap- 
paratus in the substation, as well as that 
used by the Exposition Company around 
the grounds, was furnished by the Gen- 
eral Electric Company, its exhibit has 
been confined to illustrating various in- 
dustrial and domestic applications of elec- 
tricity. This exhibit is located adjacent 
to the substation and is filled with a most 
interesting varicty of devices, many oper- 
ated by electric motors. One section has 
been fitted up as a model electric kitchen 
with a spacious dining room adjoining 
which will be used as reception quarters 
for guests. 

One of the interesting features of this 
exhibit is the small refrigerating plant op- 
erated by an electric motor so arranged 
that the refrigerating liquid passes 
through an adjacent section of the railing, 
which, of course, is covered by a heavy white 
frost. Another unique application of the 
electric motor is seen in the Seth Thomas 
clock, with twenty-four-inch dials in full 
operation, regularly wound by an electric 
motor. An electrically operated floor sur- 
facer and polisher is worthy of comment. 
A motor driven washing machine attracts 
the housewife as much as the sewing ma- 
chine operated by electricity. The elec- 
tric cream separator is now quite gencrally 
used, and this company is furnishing the 
motors for driving an exhibition where 
cows are milked by electricity in another 
part of the grounds. 

Up-to-date bakeries are now equipped 
with electricity for operating as well as 
lighting, and the electric dough-mixer 


shown by the General Electric Company 


has proved a most useful device. Two 
designs of electric hair dryers are here 
exhibited, and the electric heating pad is 
also shown. The electrically operated cir- 
cular saw and new form of electric bench 
drill, motor driven lathe, and a small port- 
able forge fitted with electric blower, form 
an interesting part of the exhibit. There 
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are also a number of small grinders, buf- 
fers and polishers for use of jewelers and 
in small shops. Several types of ventilat- 
ing blowers are shown and the exhibit of 
ordinary electric fans is very complete. 
In fact, this promises to be one of the 
most useful parts of an exhibit located in 
the latitude of Norfolk. ° 

In the electric kitchen is to be found 
an elaborate collection of the General 
Electric Company’s electric heating and 
cooking utensils. These will be in full 
operation during the exposition, and their 
convenience and durability will be amply 
demonstrated. 

The dining room is attractively fitted 
up in Flemish oak with dark red burlap 
wall covering and contains a handsome 
mantel of Flemish design. Instead of the 
gas logs, a luminous electric radiator has 
been installed in the fireplace. In the 
ceiling of the dining room a comprehen- 
sive showing is made of the company’s 
incandescent units, including the Gem 
units of various sizes and the new tan- 
talum lamps, all equipped with various 
forms of Holophanc reflectors. 

The main part of the exhibit is illumi- 
nated by General Electric enclosed arc 
lamps fitted with concentric diffusers. 
Edison incandescent lamps are used 
throughout for lighting the exposition 
buildings, and the General Electric Com- 
pany exhibits this type of lamp as well 
as some of the other standard Edison 
lamps with interesting information as to 
the annual production, ete., of these lamps. 

As indicative of certain uses of the elec- 
tric motor, an Edison business phonograph 
with shaving device is exhibited, as well 
as a talking phonograph, all operated by 
small motors. The talking phonograph 
is used to explain the operation of the 
other phonograph and various devices in 
the exhibit. An electrically driven house 
pump is shown in operation, and an elec- 
tric renovator in the form of a carpet 
sweeper form an unusually interesting ap- 
plication of the electric motor. 

The General Electric Company will also 
furnish for use about the exposition 
grounds more than a score of powerful 
electric searchlights, and in the exhibit 
made by the Navy Bureau of Equipment 
is to be found a small Curtis steam turbine 
of the type and size used on board ship. 
Here also this company is exhibiting its 
new electric fire-room timing device. 

— ea 

The exports of copper for the first 
three months of 1907 were 39,219 tons; 
the imports for the first three months 
were 30,500 tons.—Copper)Gosstp. 
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SIZE DIFFERENCES OF BOLTS AND 
NUTS FOR “V” AND STANDARD 
THREADS.*' 


BY GEORGE R. MOORE, 


SUPERINTENDENT OF SHOPS, UNIVERSITY OF 
COLORADO. 


The writer has felt the need of a table 
giving size differences of bolts and nuts 
for “V” and standard threads, and has 
worked up the following. 

This table shows at a glance the dif- 
erence in size of any bolt and nut based 
on the depth of the thread (number of 
threads to the inch), regardless of the 
diameter of either. Having a bolt of any 
diameter for any given thread, subtract 
the difference given in the table for that 
thread (or if the difference wanted is not 
given it can be found by the rule) and it 
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will give the size to which the nut is to be 
punched, drilled or bored. Having the 
size of the nut, add the difference to 
get the size of the bolt. This difference 
allows for a full thread for both bolt and 
nut, to the nearest 64th of an inch. In 
all tables which the writer has seen, this 


difference in size is based on the Standard, | 


or United States thread, or on a given 
(standard) sized bolt and a given num- 
ber of threads to the inch for that size 
only; e. g., %4-in., 20 threads; 34-in., 10 
threads; 3-inch, 314 threads, etc., there 
being no table of sizes for the “V” thread, 
which is the one most commonly used. 
The further utility of such a table is 
shown when it is considered that the di- 
mensions for such calculations are usually 
given in decimals, with which the average 
mechanic is not familiar; or, if he is, 
he will not take the time to reduce to a 
fraction of an inch the decimal given, 
but will make the hole in a 34-in. nut 
(10 threads) 5g-in. scant, or somewhere 
near 5£-in. 

The difference given in the table is for 
“Vy” threads. For “Standard” threads, 
but three-fourths of this difference is to 
be considered. Such a table will be found 
useful wherever bolts and nuts are made 
or used, particularly in mathematical in- 
— = Reprinted from the University of Colorado Journal 


of Engineering No. 1. 
1 Copyright, 1905, by George R. Moore. 


trying conditions. 
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strument factories and other establish- 
ments where a great many other than 
standard threads and sizes are used. 
Mr. Sellers recommends making the 
holes in nuts of such a size as to allow 
for 85 per cent of a full thread, the dif- 
ference (about 12 per cent, or one-eighth) 
being made up by the crowding of the 
metal. This has been found to be very 
good practice. This allowance (which 


would be about one-eighth of the differ- 


ence given in the table), if used, must be 
added to the given difference and the hole 
in the nut be made that much larger, 
there being no allowance in the table for 
the crowding of the metal. 
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tions, which had been operating in par- 
allel, were separated, and a part of the 
load transferred to Waterside station 
No. 2, which continued its normal opera- 
tion, carrying, however, a heavy overload. 

The current from Waterside station 
No. 1 was interrupted for a few minutes 
to clear the bus-bars, and the load on the 
system was carried partly by Waterside 
station No. 2 and partly by the large 
storage batteries in the twenty-three sub- 
stations distributed over different parts of 
the system. 

Current fiom Waterside station No. 1 
was restored in fifteen minutes, and in less 
than an hour the whole system was again 


MOORE'S TABLE OF SIZE DIFFERENCES OF BOLTS AND NUTS FOR “V”? AND STANDARD 


THREADS. 
h Size of l II m Iv 
noaa Bolt or Pipe. Deraman Noth a Dil 
T o gasiini ironia nni re re e 866 55/64 — .859 1 47/64 
D ENEE EPE Meine ERATA ask eee Seve S 433 28/64 — .437 7/8 
3 3 1/2 to 4... cree recess ncn neces ccccceses .288 18/64 = .281 9716 
4 3 to 3 Oe 216 14/64 — .218 7/16 
5 1 3/4 to 1 7/8... cece cee cee cere cence 173 11/64 = .171 11/32 
6 1 3/8 to 1 1/2......ssesesessseesseseees .144 9/64 — .140 9/32 
q 1 1/8 to 1 1/4... eee ee eee eee eee 124 8/64 = .125 1/4 
8 1 & pipe, 2 1/2 & up.........------ 108 7/64 = .109 1/32 
9 T8 baw e a ead hee OARS mir Oe US eena .096 6/64 = .093 3/16 
10 3/4 na a .087 5/64 — .078 11/64 
11 5/8 ee ee O79 + 5/64 = .078 5/32 
1114 1 to 2 pipe......... eee eee eee eee 075 5/64 — .078 5/32 
12 1/2 A A ssossssenesesesereer> 072 5/64 — .078 5/32 
13 1/2 (Foreign) ....--.++-+-+- TETTES -066 4/64 — .062 9/64 
14 7/16 & 1/2 to 3/4 pipe.........---- TTE -062 4/64 — .062 1/8 
15. Cdl nano coke EATE seen ee .058 4/64 — .062 1/8 
16 “B/S E T .054 4/64 — .062 7/64 
AT aAa AAEE COs Hens Oe ee eens 051 3/64 = .046 1/64 
18 5/16 & 1/4 to 3/8 pipe......... esse eeeee 048 3/64 — .046 3/32 
Io aeee ateniene e eee wenan dea sae se .046 3/64 — .046 3/32 
20 Pe Geer eres ee ee 043° 3/64 = .046 5/64 
27 1/8 pipe... ... cee cence cere e eee eens 032 2/64 = 03t 1/16 


RULE: 


866 divided by Pitch X 2 = Di — Dz. 


For U. S. or standard threads take % (D: — Dz). 
D: — D: for “V” thread — 1.732 divided by Pitch, 
D: — D: for U. S. or standard thread — 1.299 divided by Pitch. 


The New York Edison Break- 
down. 

On the evening of Saturday, April 20, 
the breakdown of some machinery at the 
Waterside No. 1 station of the New York 
Edison Company, New York city, caused 
considerable damage, but the lighting 
system as a whole, while subjected to a 
severe strain, successfully withstood the 
This breakdown and 
the subsequent recovery, without inconve- 
niencing the company’s patrons to any 
considerable extent, were a splendid dem- 
onstration of the reliability and flexibility 
of the Edison system on Manhattan 


Island. 


At nine minutes past 9 o’clock, while 
on the peak of the evening load, one of 
the 5,000-kilowatt turbo-generators, while 
carrying its normal load, suddenly broke 
down, and at the same instant one of the 
4,000-kilowatt engine-driven generators 
burned out, and the engine of still another 
was disabled. The two Waterside sta- 


operating under normal conditions. Some 


parts of the system, notably the down- 


town section, were not at all affected, and 
the lowest pressure, in a small section of 
the system, and for a few minutes only, 
was about eighty volts. The substation 
systems, the personnel and the apparatus 
of the generating stations and the sub- 


. stations responded most satisfactorily to 


the unusual and trying conditions. 
—__-@—=—___—_ 
The Magnetic Club. 

The spring dinner of the Magnetic 
Club was held at the St. Denis Hotel, 
New York city, on April 17. Robert B. 
Armstrong, former assistant secretary of 
the Treasury, addressed the meeting, and 
a short talk was given by Professor F. 
X. Carmody, of the Union Theological 
Seminary. The other features of the en- 
tertainment were a monologue by Frank 
Lincoln, musical éelections by the Įm- 
perial Trio and (T. Arthur Baker. 
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Transportation of Ions in a Wehnelt 
Interrupter. 


Attention is called here by Joseph 
Rodet to an interesting phenomenon 
which he noticed while using a modified 
Wehnelt electrolytic interrupter. It has 
been pointed out by Turpain that by re- 
placing the ordinary electrode of the Weh- 
nelt interrupter by a large copper elec- 
trode placed in an acidulated solution of 
copper sulphate and enclosed within a 
glass tube perforated by a small hole about 
one millimetre in diameter, an exceeding- 
ly regular operation of the interrupter is 
The author used this arrange- 
ment in an interrupter for a current of 
two amperes at 110 volts. It was placed 
in circuit with an ordinary induction coil, 
and gave rise to sparks at the secondary of 
the coil without discontinuity. 
tive electrode, a copper wire wound helic- 
ally was plunged into the pierced tube in 
place of a plate of large surface. Under 
these conditions the anode dissolved readi- 
lv in the copper sulphate electrolyte. 
During operation it was found that the 
tube of glass heated, and that it cracked 
in the neighborhood of the small opening. 
On removing it from the bath it was 
found that the inner walls were covered 
bv a thin, translucent layer of pure copper. 
It is evident that the metal of the elec- 
trode had been thus deposited. The effect 
could not be attributed to electrolytic ac- 
tion, since the glass was a conductor, in 
spite of its being in contact with the elec- 
trolvte. The author suggests that the 
phenomenon similar to that 
known as disintegration of the cathode, 
which is produced in Crookes tubes, and 
consists of a projection by the cathode of 
metallic particles which cover the surface 


secured. 


As a posi- 


may be 


exposed to them. In the case observed 
the phenomenon takes place at the anode, 
and it is produced thus in a sense opposite 
to that in the Crookes tube. There is, 
nevertheless, certainly a projection of cop- 
per from the anode, which encounters the 
glass wall and is deposited there.— Trans- 
lated and abstracted from L'Electricien 


(Paris), April 6. 


A New Form of Gin Furnace. 
A new type of electric furnace for 
smelting and refining iron and steel has 
been devised by M. Gin, who is well 
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known for his work in developing the in- 
duction type of furnace. The new type 
is deseribed here by J. B. C. Kershaw. 
It is a combination furnace, consisting of 
three parts—a mixing and oxidizing cru- 
cible, a deoxidizing and recarbureting 
chamber, and a final mixing chamber. 
The electrodes enter the furnace from 
above. Those of the first, or melting, 
chamber are connected to one of the cur- 
rent terminals, while the electrodes of the 
deoxidizing and mixing chambers are con- 
nected in parallel to the other terminal. 
The current passes from the electrodes to 
the metal through a laver of scoria, the 
resistance of which develops the heat. 
Then it passes through the metal in the 
narrow connecting channels between the 
chambers, Different slagging materials 
may be added to each chamber, in order 
to attain the composition desired in the 
final product. The furnace is held to- 
gether in a metal case which rests on 
rollers, so that it may be tilted for the re- 
moval of slag or metal. The channel be- 
tween the oxidizing and mixing chambers 
is so placed that it is uneovered the mo- 
ment the tapping begins, thus preventing 
the metal of the deoxidizing chamber from 
mixing with that in the mixing chamber 
during this operation. By tilting the fur- 
nace in the opposite direction the metal of 
the deoxidizing chamber is transferred to 
the mixing chamber. Slag is always re- 
tained in the melting chamber in every 
position of the furnace. The transfer of 
metal from this chamber to the deoxidiz- 
ing chamber is effected in a similar man- 
ner. This furnace has not vet received 
practical trial, but it is similar in prin- 
ciple to the Heroult steel refining furnace, 
indicating that it will operate success- 
fully under proper conditions and man- 
agement. It differs in principle from the 
earlier furnaces of Gin, in that the resist- 
ance of the scoria or slag is made use of 
to convey the heat developed by the clec- 
tric current to the molten metal. In the 
earlier types the resistance of the metal 
itself was employed. Gin estimates that 
an energy consumption of between 640 
and 720 kilowatt-hours per ton of steel 
would be required for a plant designed to 
produce 30,000 tons annually, With ore 
at $5 a ton and power at $16 per kilowatt- 
year, the cost works out between $16.40 
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and $16.60 per ton of finished steel. 
From these calculations it is assumed that 
the iron is run into the refining furnace 
in a molten condition from a blast fur- 
nace of the ordinary type.—<Abstracted 
from Electrician (London), April 5. 
@ 
Ionization by Spraying. 


Although a good deal of work has been 
done in connection with the electrification 
caused by the bubbling of air through 
water and the splashing of drops, the ef- 
fects due to spraying do not appear to have 
received much attention. A description 
of a simple method of studying this effect 
is given here by A. S. Eve. A strong cur- 
rent of air, filtered through cotton wool, 
is passed for a definite time through a 
small glass sprayer. The air and spray 
pass together into the large lower chamber 
of an electrolyzer containing an insulated 
cylinder connected to a gold-leaf system 
The leaf re- 
mains steady when air alone is driven into 
the lower chamber, except for a slight nat- 
ural leak. When the spray has been in- 
troduced, the fall of potential is watched 
until the leaf steadies down to the rate due 
to the natural leak. This effect requires 
two or three minutes in the case of water. 
In the case of acetic acid, chloroform, 
ether and the alcohols, the ionization ef- 
fects do not disappear for ten to fifteen 
minutes. There must therefore be large, 
inert ions, both positive and negative, 
present in the latter cases. In most cases 
the positive and negative ions are gener- 
ated in nearly equal quantities, but with 


in a small upper chamber. 


water the negative ions are about one and 
one-half times as numerous as the posi- 
tive The same ratio holds for ether, in 
which the negative ions are more quickly 
removed than the positive. The most im- 
portant point is that small quantities of 
liquids can be examined by the help of 
these small spravers, and definite results 
if care is 
taken to avoid impurities. A table is 
given the effect of different 
liquids arranged according to an arbitrary 
no effect. 


obtained for the substances, 
showing 
standard. Mercury showed 
Toluene, sea salt, water and hydrochloric 
acid showed very slight effect. The great- 
ext effect was producedshby the alcohols. 
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It is remarkable that volatile substances 
like benzine, phenctol and toluene should 
give rise to little or no ionization when 
sprayed; while ether, chloroform and al- 
cohol form positive and negative ions pro- 
fusely.—A bstracted from Nature (Lon- 
don), A pril +. 


A New Method of Telautography. 


The method of transmitting pictures 
by telegraph invented by A. Korn has 
now been adapted by him to telautography, 
or the transmitting of written communi- 
cations. The apparatus differs very little 
from that used in transmitting pictures, 
the chief change being in the method of 
sending the impulses from the original 
copy. The picture-sending device utilizes 
a selenium cell, which is affected by a 
beam of light thrown upon it through a 
negative of the picture to be transmitted. 
In the telautograph instrument this ap- 
paratus is eliminated and a cylinder sub- 
stituted, upon which the message to be 
transmitted is placed. This is written with 
a stylus on a sheet of tin-foil, so that 
the characters are depressed. A small 
brush rests upon the tin-foil as the latter 
rotates with the cvlinder. Whenever the 
brush passes over a depression the contact 
is momentarily broken, and this inter- 
rupts the sending current. The receiving 
apparatus is similar to that used for re- 
ceiving pictures, except there is no need 
for delicate regulation of the inten ity 
of the recording beam of light. Light from 
a Nernst filament is focused by a lens so 


as to pass through openings pierced in the 


pole-pieces of a magnet, thence passing 
into the dark box in which the sensitive 
surface is placed. The latter rotates on a 
cylinder at a speed synchronous to the 
sending cylinder. Between the poles of 
the magnet is placed a small piece of 
aluminum foil carried on two wires, 
through which the recording current 
passes. This piece of foil acts as a shut- 
ter to interrupt the beam of light, except 
when it is deflected by the passage of a 
current through the supporting wires 
which are in the magnetic field. A local 
battery placed in this circuit opposes the 
main battery at the sending station, the 
effect being adjustable by a shunt resist- 
ance. There ig then no current passing 
through the recording device, except when 
the circuit is broken at the sending sta- 
tion. A record is made on sensitive paper 
in the usual way.—Translated and ab- 


stracted from Physikalische Zeitschrift 


(Letpsic), April 1. 
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A Null Method for Magnetic Tests. 

A description is given he:e by H. B. 
Taylor of a magnetic testing set for a 
standardizing laboratory. The measure- 
ment of the strength of a magnetic field 
by means of the deflection produced in a 
ballistic galvanometer by a search coil 
cutting the field is still carried on exten- 
sively as in the early days of electrical en- 
gineering, but although the galvanometer 
itself has been improved in many respects, 
the method is not entirely satisfactory, 
and should be avoided where possible. 
Zero methods are such a complete sue- 
cess for measurements involving little 
energy that it seems desirable to adapt 
some such method to magnetic tests. The 
plan adopted consists in setting up simul- 
tancously two opposing electromotive 
forces in the secondary of a standard sol- 
enoid and in a search coil which connects 
the magnetic field being explored. One 
terminal of the search coil and the sec- 
ondary are joined together. A ballis'ic 
galvanometer is connected to the other 
terminal, forming a closed circuit. The 
number of turns in the secondary of the 
solenoid can be adjusted until the op ^os- 
ing impulses are equal, as indica‘ed by 
the absence of deflection in the galvanom- 
eter. In carrying out this design the 
secondary was divided into eleven separate 
coils, varying in size from one to 200 
turns, arranged so that any combination 
of turns between one and 610 can be ob- 
tained. These coils are mounted so that 
by changing a plug any one may be in- 
serted or taken out of the circuit. Tie 
sections are not short-circuited. The coil 
was wound on a form of seasoned map'e 
100 centimetres long and 8.8 centimetres 
in diameter. The secondary of 610 turns 
was wound centrally about this coil. Due 
to the size of this coil, a small error from 
end effects occurs, but under the circum- 
stances this is not objectionable, consider- 
ations of location and convenience were 
more important. The diameter was made 
large, so that the field enclosed by the sec- 
ondary may be strong enough to give sen- 
sibility without using a large primary 
current. The maximum field which can 
be measured by means of this coil is near- 
ly 2,000 kilomaxwells, the primary current 
then being 2.5 amperes. No definite limit 
as to the minimum measurable field can 
be given, as this depends upon the sensi- 
bility of the galvanometer and the num- 
ber of turns in the search coil. With this 
coil the smallest adjustment is one turn, 
so with only ten turns in circuit this 
amounts to steps of one per cent. With 
500 turns in circuit the adjustment is 0.2 
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per cent. To bring the galvanometer quick- 
ly to rest a small generator is connected 
through a key to the galvanometer circuit. 
The generator consists of a permanent 
magnet with a variable air-gap. This gap 
is surrounded by a coil of wire. The 
width of the gap is varied by means of a 
knurled head screw. As the gap widens, - 
the magnetic field scatters out through 
the coil, setting up an electromotive force 
in a certain direction. Closing the gap 
gives one in the opposite direction. A 
quick half-turn of the knob will turn the 
moving element of the galvanometer 
through a complete revolution. The ex- 
ploring coil is mounted on a key, also at- 
tached to a reversing switch for the stand- 
ard solenoid. By pressing the key, the 
search coil is raised, and at the same 
time the switch connections are changed 
and a spring catch holds the switch in this 
position. The magnets are placed so that 
the search coil stands between the turns. 
Pressing a button releases the key, thus 
dropping the search coil out of the field, 
at the same time reversing the current 
through the standard solenoid. For con- 
venience, the battery is also connected in 
the same direction, and the magnets to be 
tested are placed so that they produce a 
deflection in the opposite way: Magnets 
of such size that they can be quickly 
placed in the proper position, and which 
do not vary more than 150 per cent from 
maximum to minimum strength, may be 
tested at the rate of twenty per hour with 
an accuracy of one-half per cent. Greater 
accuracy is obtained by taking more time 
in checking each set of readings. A slight 
uncertainty as to absolute values results 
from the end effect of the solenoid, the 
permanent iron fixtures in the neighbor- 
hood of the solenoid, and the fact that 
the momentary electromotive forces on 
the two sides of the galvanometer circuit 
may have different characteristics and 
may neutralize each other when not indi- 
cating exact quality of field. Moreover, a 
sensitive galvanometer can seldom be 
made to indicate exact quality of impulses 
by standing perfectly still. However, most 
of these objections would be met in any 
other method. The apparatus may be 
used for measuring hysteresis as well as 
testing permanent magnets. The test 
pieces are then placed within a solenoid, 
the end projecting so that the search coil 
may be placed over them. The coil is 
adjusted so that, upon releasing the catch, 
it falls from the middle position near to 
the end of the bar.—Abstracted from the 
Electric Journal (Pittisburg),—March, 
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It’s Free. 


That’s enough. Every man, woman 
and- child—every descendant from our 
father Adam, with a few exceptions, are 
susceptible to its attraction; and keen 
readers of human nature alluringly appeal 
to us with this most attractive bait. 

Open one of our national periodicals, 
and what stares you in the face? Broad- 
cast across the page those four bold letters 
stand in positively resistless prominence 
—FREE. 

Have they any fascination for you? 
Is there no magnetism in that little word, 
“Free?” 

A novelty, a book, a card, a picture, a 
placque, a calendar—anything to get into 
communication with the great public. 

And does it succeed? 

The best answer is to draw your atten- 
tion to the fact that the number of free 
trial offers is increasing with every issue 
of the publications. There are few 
stronger factors in business to-day than 
the free trial offer. Central station men 
too, must consider carefully the merits 
and demerits of this method of doing 
business. 

You, above all others, must seriously 
consider this factor in your business of 
dispensing current. You can. not very 
well do otherwise and progress. 

How many women in this broad land 
there are who have heard of the electric 
flat-iron, who have read of its drudgery- 
saving propensities, but have considered 
it, like all things else electrical, dangerous, 
mysterious or far beyond their means ? 

A great many indeed. 

Yet, when a local company goes so far 
as to offer a flat-iron free on trial for 
thirty days, these same women begin 
thinking they might as well test its value 
when it’s FREE. 

Just let her try it. Make your offer 
liberal. Tell her she places herself under 
no obligation. Deliver the iron. Have 
your man connect it for her and show 
her how it operates. And by all means 
instruct him to be gentlemanly and 
courteous in his treatment of her as 
though she were spending $1,000 with 
vou. 

Keep accurate records of all irons put 
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out on this basis. Have all the system 
you can get hold of in testing the plan; 
but, for goodness sake, don’t put a long 
documentary-looking article before her to 
sign before you give her the iron to try. 
You may state in your advertising that 
the trial offer is limited in time to thirty 
days, but don’t impress this fact upon the 
woman who is willing to try the iron. 
What difference do a few days extra 
make to you? Let her keep it. Let her 
use it. She’s not liable to give it to her 
playful son to use as an anvil in 
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an adder; in fact, we’ve hardly enough 
work to justify the expenditure just now.” 
But the salesman said: “We are in no 
hurry for the machine, keep it a while 
longer, try it for a month or two more, 
and then if you don’t want it, alright, no 
harm done.” l 

They kept it, and at the end of sixty 
days bought the machine for they couldn’t 
get along without it. 

Now, that’s just the attitude you must 
put Mrs. Doubtful in. Make it so neces- 
sary that she simply can not go back to. the 


Booth of the Grand Ra 


and practical uses. Note the tidy, neat and pretty appearance of the 


pias Edison Company of Grand Rapids, Mich., installed at a pure food 
show for the purpose of displaying electrical appliances and demonstrating their advan S 


as a whole. e 


illustrate this to give central stations an idea of an effective and attractive arrangement, which 


they may do well to pattern after. 


straightening nails. She won’t hurt the 
iron; let her keep it for awhile. 

Nearly every machine turned out by 
the Borroughs Adding Machine Company 
is sold on trial. This great company, 
which has gained such prominence in the 
business world, depends almost exclusive- 
ly upon the free trial offer. 

An incident in connection comes to 
mind where one of these adding machines 
was placed in a bank, “free to try.” 
Thirty days passed by and the salesman 
called and was met with the statement: 
“Guess we can get along alright without 


old method of ironing.. Don’t be in a 
hurry. You can afford to wait, for the 
electric iron is but an entering wedge, 
making way for all the other conveniences 
which eat up current galore. 

Great oaks from tiny acorns grow. 

Think what an influence the little elec- 
tric iron wields over the race of woman- 
kind. Neighbors come in and gossip with 
the woman who is trying your iron. They 
hear about it. Its fame goes broadcast. 
The general feeling exists: “I would like 
to try one too.” And so it goes} 

Butoomw yourself depends the success of 
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such a-plan. You must guide it with care. 
You must see that there is no room for 
complaint. You must instruct your men 
to use every care in making an installa- 
tion, and in giving directions for use. 
You must be liberal—and you can well 
afford to be, for, from every flat-iron 
placed where it will be used, you may de- 
rive a revenue of from fifty cents to $1.50 
every month. 

One company, which tried this plan, 
sold over seventy per cent of the irons 
given out to try. 

Then, when you consider that you not 
only have the flat-iron to offer in this way, 
but the electric fan, and the sewing-ma- 
chine motor, the heating pad and all the 
rest of the new appliances, you will read- 
ily realize that the opportunities afforded 
by the free trial offer are almost inex- 
haustible. 

Why not make the best of your oppor- 
tunities? Why not market your valley 
load when you’ve got the chance to do so? 


Under this general heading we shall pre- 


sent to our readers a_ series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


Mornin’ boys. 

By the way, do you fellows ever analyze 
yourselves ? | 

By that, I mean do you try and find out 
the reason why you failed to land So-and- 
So for a current contract? 

If not, take my advice and try it. 


Then you'll agree with me that self- 


analysis is the finest aid to successful 
salesmanship. 

For if you can find out why you failed 
on one man, the chances are you won’t re- 
peat it again on another. 

Take the last prospect you tried, for 
instance. 

You went after him confidently enough. 

You were primed with facts and figures. 

But somehow or other you failed. 

Probably you came away bewailing 


your luck, or thinking the man was a. 


grouch, a tough nut, a thickhead or half a 
dozen other things. 

But, T’ll bet dollars to doughnuts that 
not for one solitary second did you think 
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that you yourself were to blame for your 
non-success. 

Honestly now, did you? 

And the chances are you, yourself, were 
the one at fault. 

That’s why I say—analyze yourself 
after every unsuccessful effort. 

You’ll be surprised at the chances you 
lost at a critical moment to land your 
man. 

Now, I’d suggest that the next time you 
“fall down” you betake yourself to some 
quiet spot and think. 


Just leave yourself seated in a chair, 


step off about six feet, look yourself 
squarely in the eye and ask yourself: 

Did I approach my man right? 

Did I make my talk sufficiently inter- 
esting to draw his attention from the 
subject that he had his mind on’ when I 
entered ? 

Was there anything I might have said 
or done at the time which I did not say 
or do, but which I think of now? 

Can I discover an argument now I 
failed to use, but which may be useful 
later ? 

Were his objections of a different char- 
acter to what I usually hear, and was I 
prepared to combat them? 

And scores of other questions that will 
suggest themselves to you when you an- 
alyze yourself for your non-success. 

If you’ll just do this, fellows, you’ll be 
surprised to see how it adds to your sales- 


‘manship, for every rebuff you overcome, 


makes you that much stronger to over- 
come the next one. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
belleve, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of centrai station 
current. 


The solicitor who can’t make good— 
can make good excuses. 


The solicitor who is not fired by the 
new-business spirit is liable to get fired 
by the new-business manager. 


Some men don’t believe in this new- 
business proposition—for the same reason 
that others believe that marriage is bliss 
—imagination. 


One auto cap does not make a chauf- 
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feur, neither does a book on salesman- 
ship make a solicitor. 


Trying to raise the per capita sale of 
electric current without advertising and 
solicitors is like trying to raise a family 
on yeast. 


A drop of honey will catch more flies 
than a gallon of gall. 


A solicitor won’t catch much ice unless 
he is able to stand a good many frosts. 


Economy is the offspring of prudence, 
and the parent of independence—prac- 
tice it. 


Many a solicitor as well as manager 
fails not because he lacks ability or enter- 
prise, or a general desire to get on in the 
world, but because he lacks steadfastness 
of purpose. 


The life blood of all talk is character— 
it is the man behind the word that counts. 


It will be our endeavor, from week to 
week, to presen in this department brief 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and wili be re- 
ceived with much appreciation by the 
editor. 

If you are doling something a little better 
than or different from the other fellows, and 
think it would make Interesting reading to 
ELECTRICAL RRVIEW readers, send in your 


schemes and plans. They will be gladly 


received. 
Address all communications to Charles A. 
Parker, care of the ELmcTRicaL REVIBW. 


The characteristics that most notably 
differentiate the business men of the Mid- 
dle West is a willingness to try; a willing- 
ness to work. They do not hesitate to 
take chances, nor to work with great vigor, 
with desperation even, to make the chance 
they take, prove up. 

There is in trade and the central sta- 
tion circles a certain shibboleth that has 
attained a questionable currency—“Show 
Me.” 

The Middle Westerner has no use for it. 

He is willing to find out for himself. 

He doesn’t ask any one to show him. 

While the traditional Easterner would 
be thinking about a proposition and try- 
ing to get some sort of a guarantee for a 
certain percentage of profit, the quicker 
and more daring brain of, the Middle 
Westerner would have a company formed, 
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a factory built and the product out and 
testing the market. 

This is especially true with the central 
station in the smaller towns and cities 
between the Alleghanies and the Missis- 
sippi. 

They were among the first to enter into 
the new-business and advertising ‘prob- 
lem, and they did it wįth heart and soul. 
They got into the game and made things 
hum dollars-and-cents wise, finding out 
that there was money in it for them. 

The Grand Rapids Edison Company, of 
Grand Rapids, Mich., is by no means the 
least among the aggressive central sta- 
tions of that section. It does business in 
a hustling town, made up of hustling peo- 
ple, full of progressiveness, business and 
push. 

In all respects Grand Rapids is an ideal 
city for a central station, with manufac- 
tories of all sorts, especially furniture, 
running at full force, with aggressive and 
up-to-date merchants, with lots of wealth, 
success, progress, enterprise and other 
complex causes operating to bring it 
about. 

Such a city has got to have electric 
current, and this active company is see- 
ing to it that they get it, as well as con- 
vincing and showing them why they should 
have it. 

Thomas Bechtel, secretary and treas- 
urer of this live concern, is on the list of 
highly efficient central station men who 
are taking hold of the electrie develop- 
ment of their localities on sound business 
and liberal-minded principles. He is 
thoroughly alive to the possibilities open 
to the company which he serves, and his 
systematic methods are bringing wonder- 
ful returns. : 

The company is a firm believer in what 
we might call the threefold method— 
good service, good advertising, and good 
solicitors, 

By means of courtcous, well-informed 
anq well-drilled solicitors, micely gotten 
up and well written newspaper advertis- 
ing, and a rattling good, strong, high- 
elass, direct-by-mail advertising campaign 
sent to residents, business places and 
power users, the company is closing up 
large volumes of business. 

The advertising is not aimed to induce 
people to actually sign a contract and re- 
turn it by next mail, but is directed to 
interest them to a willingness to make an 
appointment with the solicitor, to break 
the ice, as it were, and then the company 
has every reason to believe that some re- 
sults will be forthcoming. 

One great feature of ats advertising is 
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that it is svstematic and concentrated, it 
is focused on the people it wants to in- 
terest. 

For example, a series of advertising 
is devoted only to store and business men 
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the form of handsome booklets, folders, 
mailing cards, fac-simile typewritten let- 
ters, ete., is sent to residents harping first 
of all on electric light for the home and 
sent to prospective customers, offering 


ds Edison Co. 
120 om 
Crand Rapids. 


rene 
Creer Ten eae 


r advertisements of the Grand Rapids Edison Company which attract more 


than average attention. They are well designed. strongly and convincingly written. It would 
pay central stations who spend their good money ip newspaper space to use more advertise- 


ments of this kind. 


interested in store or window lighting, 
electric fans, are or glower lamps, cte. 
Another series is devoted to power 
users, and it talks about individual motor 
equipment, its cost, application, advan- 
tages and economy to power users of ail 


special wiring inducements. The rest of 
its residence series is devoted to interest- 
ing people, who are already customers of 
the company, in heating specialties and 
domestic conveniences, ete., such as elec- 
tric flat-irons, curling-iron heaters, elec- 


Samp!e of a power booklet and a mailing card sent out by the Grand Rapids Edison Com- 
ae. are equal to advertising of the kind got out by any central station in the United 


kinds, from the jeweler or dentist who use 
as low as one-quarter horse-power to the 
large manufacturer, machine shops, print- 
ers, ete., who use as high as 5,000 horse- 
power. i 

Still another series of advertising in 


trie radiators, heating pads and domestic 
motors for the sewing machine, grinding, 
buffing, ete. 

As a forerunner, educator and means of 
spreading the gospel of clectricity for all 
purpose ithisjcompany sends ont a bulletin 
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that is equaled by few of its kind got- 
ten out. in the United States and excelled 
by none. 

This well-compiled bulletin goes into 
the homes, business places and factories 
month after month, year in and year out, 
with its educational and interesting mes- 
sages about electricity, the various uses of 
current, the advantages of their central 
station service and it makes an impres- 
sion which it is safe to sav no other form 
of advertising could hope to accomplish. 

It comes to be “looked for” just as a 
monthly publication for which a sub- 
scription has been paid ìs “looked for.” 

Besides its advertising the Grand Rapids 
Edison Company takes every opportunity 
presented to it by pure food shows, etc., to 
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A cover of one of the Grand Rapids Edison 
Company's bulletins, showing the high-class 
advertising used by this up-to-date firm. The 
tulletin is well designed and well illustrated 

ughout. 


display an interesting exhibit of clectrie 
cooking devices, electric flat-irons, ete., 
to demonstrate them to al} who are inter- 
ested enough to stop, look or listen; such 
electrical exhibits are always eagerly sought 
after by the modern woman of Grand Rap- 
ids; they seem to be all from Missouri 
when it comes to the point of deciding 
for some change of living such as elec- 
tricity offers. For this reason the com- 
pany’s shows are a great success in every 
way, and much latent interest is stirred 
up which bids fair to make Grand Rapids 
one of the most complete electrie cities 
in the “land of the free.” 

During the coming vear the company 
has planned an even more extensive ad- 
vertising campaign for securing of a still 
larger use of electric current, both for 
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power, business and resident purposes 
throughout the city. 

Its bulletin will still co@tinue on its 
mission of education, and it can not fail 


to meet deserved attention and increase 


the use of the company’s service; in fact, 
its advertising, and the results it is ac- 
complishing are but another exposition of 
the policy and management that has guid- 
ed and brought the Grand Rapids Edi- 
son Company to its present prominent 
place and position among the corpora- 
tions of its kind in this country. 
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The Rhone-Paris_ Electricity 
Supply Scheme. 

Some particulars have been given of the 
scheme now being considered to supply 
the electric power needed for the city of 
Paris, France, from one large water power. 
A plan has been proposed by a number of 
well-known French engineers, who suggest 
that the current might be generated from 
the banks of the river Rhone at a point 
about 250 miles from Paris. One of these 
engineers, A. E. Blondel, believes that al- 
though the demand of Paris for lighting, 
traction and power ‘is already heavy, it 
would increase to a very large extent if 
a supply at a comparatively low cost be- 
came available. He computes that the 
Paris Metropolitan Railway, when com- 
pleted, may require a total of 100,000,000 
kilowatt-hours annually. The consumers 
of the present electrical supply and future 
clients would probably take for lighting 
60,000,000 kilowatt-hours. The power ob- 
tained from steam, gas and compressed- 
air engines amounts to 200,000,000 kilo- 
watt-hours, the greater part of which 
would be supplied electrically were the 
current obtainable at a low cost. Power 
distribution in the suburbs would mean 
a further 100,000 kilowatt-hours. Making 
an allowance for street railways, omni- 
buses, electric eabs, ete., and allowing 
125,000,000 kilowatt-hours for the opera- 
tion of the suburban railways, the total 
annual amount required in the future 
would be about 700,000,000 kilowatt-hours. 
At the present time a market could easily 
be found for 200,000,000 kilowatt-hours. 
To supply this power it is necessary to 
find one single waterfall having a large 
flow and as regular as possible. The flow 
of the Rhone at its entrance into French 
territory in the vicinity of Bellegarde 
meets these conditions. The flow is 
hardly ever below 4,600 cubic feet a second 
at low water, and the fall in the river bed 
in this vicinity is 213 feet in a distance 
of 13.7 miles. Leaving aside the question 
of floods, when the flow of water is nearly 
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ten times as great, the power available 
during 300 days in the year averages 
180,000 horse-power. It would never fall 
below 80,000. Power could be easily regu- 
lated and the available surplus stored to 
regulate the supply of current. This enor- 
mous source of power is practically un- 
touched. There is one small station at 
Bellegarde, but this has succeeded in find- 
ing customers for about 5,000 horse-power 
only. In order to meet the variations in 
demand, if the power were supplied to 
Paris, storage for part of the day would be 
necessary. This it is proposed to effect 
by a dam 108 feet high across the river 
at a place called Grézin. The water would’ 
then be made to accumulate in a gorge. 
The generating station proposed is pat- 
terned after that at Niagara Falls, in 
which the station is placed in the side of 
the gorge wall and discharges the waste 
water directly into the river bed. The 
generating station would contain forty- 
eight 2,500-volt, 1,000-ampere, direct- 
current generators, divided into two series 
of twenty-four, electrically connected in 
series, but mechanically driven in sets of 
three. All of the forty-eight machines 
would be connected in series, the centre 
point between the two sets being connected 
to the earth, so that, although there would 
be 120,000 volts across the system, the po- 
tential difference would not exceed 60,000 
volts. Two lines would be sufficient for 
carrving the total current, with a loss of 
less than ten per cent at full load. Each 
line would consist of six cables with a 
cross-section of about one-quarter of an 
inch. At the receiving station at Paris 
the power would be transformed in whole 
or in part into mechanical power by mo- 
tors grouped in cascade and driving poly- 
phase alternators for distribution through- 
out the city.—Abstracted from Engineer- 
ing (London), April 5. 
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Second Annual Advertising 
Show. 

The second annual advertising show at 
the Madison Square Garden, New York 
city, will open Thursday, May 16. The 
show will be continued for seven days, 
closing on Thursday of the following 
week. It will include exhibitions of work- 
ing machinery, making advertising mat- 
ter; displays of illuminated postal 
cards, bank note engraving, art calen- 
dars, photo-engraving, lithographs, multi- 
printing processes, and the latest inven- 
tions in quick-changing and electric ad- 
vertising signs and window displays of all 
kinds. The show will be managed, as 
heretofore, by George F. Parker and J. 
L. Bieder. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Small Direct-Current 
Motors. 
The Rossmassler-Bonine Electric Com- 
pany, Philadelphia, Pa., has placed on the 
market a new line of small direct-current 


motors designated as type B, ranging 


New Tyre Direct-CURRKENT MUorTors. 


from one-eighth to three-quarter horse- 
power. These motors are designed to 
withstand wear and tear under severe con- 
ditions of service. 


The motors are regularly wound for ` 


115, 230 and 500 volts, and can be fur- 
nished either series or compound. 


from accident. The leads from the coils 
are of heavy rubber-covered cable. 

The armature core is built up of care- 
fully insulated, slotted laminations keyed 
to the shaft. The windings are impreg- 
nated with a moisture and oil-proof com- 
pound, and are retained in the slots by 
wedges, no band wires being used. 

The shaft is large and well propor- 
tioned. It is made of high-grade steel 
ground to size and provided with a key 
for securing the pulley or pinion. 

The commutator is built up of a large 
number of segments, and is of the bolted- 
through construction. The bars or seg- 
ments are of hard-drawn copper insu- 
lated from each other by carefully selected 
mica. The bars are insulated from the 
shell by formed mica heads. The leads 
from the windings are soldered directly 
into the slots milled in the ends of the 
segments, and are protected by a covering 
of tape and cord. 

The brush-holders are of the swinging- 
arm type mounted on studs, and are de- 
signed to permit the tension of the brush 
springs to be easily adjusted. 

The bearings are made of hard bronze, 
of ample surface, lubricated by oil rings, 
and running in oil wells. Oil-well covers 


DETAILS oF New Type DIRECT-CURRENT Motors. 


The yoke or magnet frame and the 
poles are cast in one piece. The inward- 
ly projecting poles are provided with lami- 
nated shoes. The fect are cast with the 
yoke. 

The field coils are form-wound and 
thoroughly insulated and treated for pro- 
tection against oil and moisture. They 
are held in place by the laminated pole- 
shoes, and are covered by the form of the 
yoke, rendering them particularly immune 


are provided in the housings over the oil 
rings, for purposes of inspection and for 
filling the oil wells. Plugs are provided 
for drawing off oil and sediment from the 


wells. 
EEE 


Allis-Chalmers Electric Motor 
Drive for an Alaskan 
Gold Dredge. 

The Bonanza Basin Gold Dredging 
Company, which has been operating dur- 


ing the past years in the Bonanza Basin 
district of Alaska with steam-driven gold 
dredges of Allis-Chalmers and other de- 
signs, recently made arrangements for ob- 
taining a supply of electric current from 
the Dawson Electric Light and Power 
Company, of Dawson City. 

In order to take advantage of the elec- 
tric power which is now available, the 
dredging company has ordered the altera- 
tion of the big Allis-Chalmers dredge, 
which is the “sluice type,” steam driven, 
to the “stacker type,” electrically driven. 

This alteration necessitates the use of 
separator motors for each specific drive 
throughout the dredge, in addition to the 
substitution of new winches and gravel 
handling devices required by the change 
from sluice to stacker type. The current 
to be used will be alternating, three-phase, 
sixty-cycle, 2,300 volts. | 

The motor equipment will be made up 
of Allis-Chalmers standard induction mo- 
tors as follows: 

The bucket drive motor will be 100 
horse-power, 2,300 volts, for variable speed 
and reversing. A fifty-horse-power con- 
stant-speed, .2,300-volt motor, will drive a 
twelve-inch pump. Two variable-speed, 
thirty-horse-power, 440-volt machines will 
drive the main and ladder winches. A 
fifteen-horse-power, constant-speed, 440- 
volt motor, operating at a speed of 1,130 
revolutions per minute, will operate the 
screen and stacker hoist. The stacker will 
be driven by means of a constant-speed 
motor, fifteen horse-power, 440 volts. A 
three-inch primer pump will be driven 
from a ten-horse-power constant-speed 
machine. 

The stacker for this dredge will have 
eighty-foot centres and a belt thirty inches 
wide, driven from the top end by a motor. 

This dredge has already established for 
itself a rather unique record. One of the 
strangest “clean-ups” in the history of 
mining is reported to have been made 
from it, after a part of its run last sum- 
mer in the sloughs of the Bonanza Basin. 

When the sluice-box was opened pre- 
paratory to the periodical clean-up, after 
quite an extended period of operation, it 
was found that the bed of the slough, 
which has just been worked, had yielded 
an assortment of stuff the equal of which, 
according to the papers.at, Dawson, City, 
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had never been seen before in the mining 
regions of the West. The collection dis- 
closed, among other things, two Russian 
bronze ikons, or sacred figures, which had 
probably been carried into the region by 
Russian explorers many years before the 
Klondike was heard of. These ikons were 
identical with those carried by some of 
the regiments of the Czar’s armies in the 
late Japanese war. In addition to the 
ikons were found eight American pennies, 
probably thrown into the slough by some 
prospector in a fit of disgust when he real- 
ized that they possessed no purchasing 
power in the Yukon district. There were 
also recovered about 100 pounds of unex- 
ploded cartridges; gallons of bullets, many 
of which had a coating of amalgam, which 
necessitated their treatment for the gold 
adhering ; 120 pounds of nails of all sizes; 
an alarm clock, a saw set, two massive gold 
charms, an opal with its setting from a 
broken scarfpin, innumerable pieces of 
watch chains, knives, forks, keys, lock, 
native bismuth, etc. During the season 
many large clean-ups were made, the gold 
was coarse and nuggets worth from $10 
to $20 apiece were recovered. 

— 0M 
A New Line of Printing Press 

and Machine Tool 

Controllers. 

The Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis., has re- 
cently placed on the market a new line of 
printing press and machine tool control- 
lers. These controllers are of the well- 
known “Carpenter type” and embody the 
distinctive features of this class of Cutler- 


New CUTLER-HAMMER PRINTING PRESS AND 
MacginE Toot CONTROLLER, WITH COVER 
IN POSITION. 


Hammer apparatus. The essential differ- 
ence between the new controllers and the 
older type is that the former provide for 
a greater number of field speeds than the 
latter. | 
At the time the first “Carpenter” print- 
ing press and machine tool controllers 
were placed on the market it was the ac- 
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cepted practice to obtain the major por- 
tion of speed variation by means of arma- 
ture resistance, the increase in speed se- 
cured by means of field control seldom 
exceeding fifteen per cent. Of late, how- 
ever, variable speed motors, so designed 
as to permit of their speed being increased 
as much as 400 per cent by field control, 
have come into use and the present line 
of controllers has been designed to meet 
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REVERSIBLE, COMPOUND CONTROLLER WITH 
UNDERLOAD, OVERLOAD AND Pusn-BUTTON 
RELEASE, AND DYNAMIC BRAKE. COVER RE- 
MOVED. 


‘this new condition in printing press and 


machine tool work. 

Like the older type of apparatus, the 
new line of controllers is provided with 
an auxiliary breaking device equipped 
with a powerful magnetic blow-out. In 
opening the circuit by moving the lever 
to the “off” position the break does not oc- 
cur on the contacts, but on the auxiliary 
device located just below the contact seg- 


Non-REVERSIBLE, COMPOUND CONTROLLER FOR 
PRINTING PRESSHKS AND MACHINE TOOLS. 
UNDERLOAD RELEASE ONLY. COVER RE- 
MOVED. 

ments. This prevents arcing on the con- 

tacts. The contact segments themselves 

are of hard-drawn copper and are sep- 
arately renewable. 

_ The controllers are equipped with cast- 

iron covers which completely enclose all 

of the apparatus except the handle of the 
operating lever. The lever itself, instead 
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of being cast in a straight bar, as in the 
older type of apparatus, is formed with a 
projecting arm carrying the contact shoe 
for the field speed points. This construc- 
tion contributes to the compact arrange- 
ment of the controller. All contact parts 
are removable from the slate front without 
disturbing interior connection, and all ter- 
minals are labeled with brass tags, in- 
suring proper wiring. 

In this new line of controllers the speed 
regulation is affected by means of both 
armature and field resistance, the arma- 
ture resistance being furnished separately, 
though it is possible to mount it with 
the front if desired. The field resistance 
is, in all cases, attached directly to the 
front of the controller, and provision is 
made for positively holding the lever on ` 
any desired contact. 

Six distinct pieces of apparatus are 
comprised in this latest line of printing 
press and machine tool controllers—three ` 
non-reversible and three reversible. In 
each class the controller may be had with 
underload release only; with underload 
and overload release, and with underload, 
overload and push-button release and dy- 


namic brake. 
ro _______ 


The New Orleans Railway 

and Light Company. 

The annual report of the New Orleans 
Railway and Light Company for the year 
ended December 31, 1906, is the first re- 
port for a full year’s operation issued 
by the company, it having been organized 
in June, 1905, as the reorganization of the 
New Orleans Railways Company. The 
operations of the new company compare 
favorably with those of its predecessor. 
The total gross earnings during 1906 in- 
creased 13.34 per cent, as compared with 
an increase of 8.97 per cent during 1905. 
The net earnings during 1906 increased 
11.43 per cent, compared with an increase 
of 11.33 per cent for 1905. © 

The railway business of the company 
is increasing more rapidly than its gas 
and electrical business. The operating 
expenses of the railway department for 
1906 absorbed 59.76 per cent of the gross 
earnings of the department, while the ex- 
penses of the gas and electric department 
absorbed 45.25 per cent of its gross earn- 
ings. 

—___<@—___ 

The Duluth Telephone Company, Du- 
luth, Minn., is evidencing a very sturdy 
growth. Its list of subscribers, covering 
Duluth and Superior, issued for April, is 
comprehensive, and takes in almost every 


local business house and a large number 
of residences. The company includes in 
its directory a classified business list and 
also lists the subscribers of the Douglas 
County Telephone Company. George A. 
French is the capable superintendent of 
the company. : 
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Current Electrical News 


DOMESTIC AND EXPORT. 

BOSTON ELEVATED RAILWAY COMPANY—A special meeting 
of the stockholders of the Boston Elevated Railway Company, will 
be held at Boston, April 30, at 12 o'clock, to vote on the question 
of authorizing an issue of $5,800,000 bonds and $8,000,000 stock. 
The call for the meeting states that the bonds are to be issued to 
“provide means for construction and equipment, for funding the 
floating debt of the company and for the purchase of such real or 
personal estate as may be necessary” for the company’s needs. The 
stock is to be issued to pay for the Cambridge Subway. 


NEW TEXAS ELECTRIC ROAD CHARTERED—The charter of 
the Galveston & Houston Electric Railway Company, having a 
capital stock of $3,000,000, has been filed in the secretary of state’s 
office at Austin, Tex. Stone, & Webster, of Boston, who own the 
street railway systems in Galveston, Houston, Dallas, Fort Worth, 
San Antonio and El Paso, control the bulk of the stock. The com- 
pany is formed to build an interurban electric line between Gal- 
veston and Houston, fifty-one miles. The principal office of the 
company is.at Houston. The route of the proposed road has been 
located and the work of construction will begin at once. 


PROPOSED MARYLAND ELECTRIC DEAL—It is said that 
negotiationssare pending among the Consolidated Gas, Electric 
Light and Power Company, the Chesapeake & Potomac Telephone 
Company, and the Maryland Telephone Company, with a view of 
the business of the latter being taken over by the two first-men- 
tioned companies. According to the rumor the Consolidated com- 
pany is to take over the electric light business of the Maryland 
company in the event of a deal, while the Chesapeake & Potomac 
company would get the telephone plant. Interests identified with 
both the Consolidated and Chesapeake & Potomac companies deny 
that there are any negotiations on. The Maryland Telephone Com- 
pany entered the electric light field nearly two years ago, and its 
business has had a wonderful growth. The company is now adding 
to the equipment of its plant in South Baltimore with a view of 
extending this business. 


UNITED GAS IMPROVEMENT COMPANY SECURES CON- 
TROL OF SYRACUSE (N. Y.) LIGHTING COMPANY—Under the 
title of the Syracuse Light and Power Company, with Randall Mor- 
gan, first vice-president of the United Gas Improvement Company, 
Philadelphia, Pa., as its president, a new company has been incor- 
porated under the laws of Connecticut, to purchase the holdings of 
the stockholders of the Syracuse (N. Y.) Lighting Company. The 
capital stock of the new concern is $1,000,000, all of which Mr. 
Morgan says will be used for the betterment and extension of the 
Syracuse plant. Nearly the whole of the common stock and all of 
the preferred stock of the old company has already been acquired. 
The time limit given the minority stockholders in which to make 
up their minds whether to sell or not has expired, but Mr. Morgan 
states that far more than enough consents to warrant the closing of 
the deal have been secured, and it may be considered as settled. 


CHICAGO UNION TRACTION—A committee consisting of Presi- 
dent J. N. Wallace, of the Central Trust Company, chairman; John W. 
Castles, Robert M. Gallaway, H. B. Hollins, James Jordan and Alfred 
Skitt, calls for the deposit of the common and preferred stock of 
the Chicago Union Traction Company with the Central Trust Com- 
pany, of New York. The committee states that the benefits of the 
new ordinance relating to the system of street railways in the 
northern, western and southern divisions of the city of Chicago, 
which were passed by the city council on February 11, can be only 
taken advantage of through a deposit of the stock as required by 
the ordinance. The circular states that in order to secure proper 
representation and consideration in the preparation and adoption of 
the reorganization plans as provided by the ordinance, prompt action 
on the part of the stockholders must be taken. The Central Trust 
Company will receive certificates, properly endorsed in blank for 


transfer, until May 15. Upon receipt of the stock the trust company 
will issue in exchange engraved certificates of receipt, and applica- 
tion will be made to list the certificates on the New York Stock 
Exchange. 


CHICAGO TRACTION PURCHASE ILLEGAL—The Supreme 
Court of the state of Illinois holds that the action of the legisla- 
ture in empowering Chicago to issue $75,000,000 to take over the 
street railway is a violation of the Constitution. This is the death 
of municipal ownership, and by the late election gives the traction 
companies a franchise for twenty years. The city still has one 
factor left. If any syndicate pays a bonus of twenty per cent above 
the agreed valuation between the city and street-car companies, 
the city, upon six months’ notice, can turn the tractions over to such 
syndicate. It is not expected that this will happen. The Supreme 
Court says: “Having reached the conclusion that the proposed issue 
of $75,000,000 in street railway certificates of the city of Chicago 
and the execution of said trust deed or mortgage to secure their pay- 
ment will create an indebtedness-of the city of Chicago beyond 
the constitutional limit, the decree of the Circuit Court will be 
reversed and the cause remanded to that court with directions to 
overrule the demurrer to the bill of complaint.” By this sentence 
at the end of a long opinion handed down by the Illinois Supreme 
Court the essence of the Mueller street car law is destroyed. 


LONG ISLAND TRACTION NOTES—Rapid progress is being 
made in the acquisition of the land necessary for the big Sunnyside 
yard, which is to be the terminal of the Long Island Railroad system 
and the new Long Island & Pennsylvania East river tunnel sys- 
tems at Long Island City, and the right of way for the New York 
Connecting Railroad line, which will join the New York, New Haven 
& Hartford, Long Island and Pennsylvania Railroad freight sys- 
tems. Grading work on the Sunnyside yard site is now making 
considerable progress and as soon as the condemnation commis- 
sioners give the railroad companies title to several plots involved 
in the condemnation proceedings the work of track laying will be- 
gin. It is announced that the New York & Queens County Rail- 
road Company, which operates the trolley lines between Long Island 
City and the north shore districts of Queens and Jamaica, is 
prepared to expend $6,000,000 in improvements as speedily as the 
rights of way for extensions are granted and construction work on 
power-houses can be arranged for. The company also intends to 
expend a large amount of money for the improvement of its 
rolling stock and the acquisition of sufficient cars to supply the 
demand of its increased traffic. The first extension made, it is ex- 
pected, will be that from Flushing to Whitestone, and, if possible, 
to Bayside. Consents from property owners along nearly all of the 
Whitestone extension have already been received. 


NIAGARA, LOCKPORT & ONTARIO POWER COMPANY 
WITHDRAWS $200,000 BOND—The Niagara, Lockport & Ontario 
Power Company is no longer willing to furnish a $200,000 bond for 
the Niagara Power Distributing Company, which made application 
some time ago for a franchise in the city of Syracuse, N. Y. This 
decision has been communicated.to the Syracuse common council 
by Ernest J. White, of counsel for the Niagara company. The text 
of Mr. White's communication is as follows: “Attached to the ap- 
plication for a franchise made by the Niagara Power Distributing 
Company and presented to the common council of the city of Syra- 
cuse on the seventeenth day of December, 1906, there was a com- 
munication addressed to me by the Niagara, Lockport & Ontario 
Power Company in which the said company (as an evidence of its 
good faith, and to preclude the possibility of the reopening of ne- 
gotiations with the Syracuse Lighting Company, pending the con- 
sideration of the proposition made to the city of Syracuse by the 
Niagara Power Distributing Company) agreed to go upon the bond 
of the applicant in the sum of $200,000 in addition to and aside 
from the bond required by the franchise conditioned, \first/ upon-the 
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acceptance of the franchise by the Niagara Power Distributing Com- 
pany, and as a further guaranty that upon the granting of the 
franchise the said Niagara Distributing Company would faithfully 
fulfill all the terms therein imposed. The communication was en- 
acted by us as a safeguard against the possibility of the Niagara, 
Lockport & Ontario Power Company finding a market for their 
power before a reasonable time had been given within which the 
city might avail itself of the same, first hand. 

“We are to-day in receipt of a communication from the Niagara, 
Lockport & Ontario Power Company (by George C. Smith, its vice- 
president) in which the said company withdraws its offer to become 
surety upon any bond of the Niagara Power DIStEIDUNAE Company, 
the reason therefor being given as follows: 

“<Nearly four months having elapsed since the date of the said 
letter without any action having been taken by the cicy of Syra- 
cuse upon the application of the Niagara Power Distributing Com- 
pany for a franchise, we hereby cancel our offer to become surety 
upon the said bond. ” 


PERSONAL MENTION. 


MR. B. T. BUDD has been appointed general manager of the 
Metropolitan West Side Elevated, Chicago, Ill. 


PROFESSOR ALEXANDER GRAHAM BELL sailed last Satur- 
day for England, where he is to receive the honorary degree of 
doctor of science from Oxford University. This is a very rare honor. 


MR. WILLIAM A. HOUSE, for some time acting president and 
general manager of the United Railways and Electric Company, 
Baltimore, Md., has been elected president of the company. Mr. 
Thomas A. Cross has been appointed general manager. 


MR. E. C. LAND, for the past two years manager of the Southern 
Bell Telephone Company at Salisbury and Spencer, N. C., has been 
appointed manager of the system at Greensboro. Mr. R. L. Boyd, 
who has been manager at Greensboro for several years, succeeds 
Mr. Land at Salisbury. 


MR. E. MILLIAN TRINKS, formerly of Lorenz & Company, 
Telephone and Telegraph works, Berlin, Germany, has been ap- 
pointed consulting electrical engineer to F. Z. Maguire, 10 Wall 
street, New York, and will have charge of examinations and reports 
on the various electrical matters that receive consideration by Mr. 
Maguire. 


MR. CHARLES E. BROWN, secretary of the Central Electric 
Company, Chicago, Ill., sailed on the steamer Republic on Satur- 
day of last week for a Mediterranean and European tour. Mr. 
Brown will be absent on his well-deserved rest about two months. 
Mr. Charles Holmes, of Chicago, Mr. H. B. Kirkland, of Pittsburg, 
and Capt. W. L. Candee, of New York, accompanied Mr. Brown to 
the steamer and saw him safely bestowed and participated in the 
proper stirrup cup. 


MR. WILLIAM H. VAN BRUNT, Long Branch, N. J., who for the 
past seven years has been connected with the New York & New 
Jersey Telephone Company as wire chief, has been promoted 
to the office of district inspector. Mr. Van Brunt has been with 
the company since 1892 and has filled a number of responsible posi- 
tions. His territory will now include most of Monmouth, Ocean and 
Middlesex counties. The section comprising Asbury Park, Ocean 
Grove, Belmar, Spring Lake, Point Pleasant and Allenhurst (N. J.) 
will be a separate district and will be under the charge of Daniel 
Hogarty, who is stationed at Asbury Park. 


MR. F. JOHNSON has resigned from the sales organization of the 
General Electric Company, St. Louis office, and has accepted the 


position of St. Louis district manager of the Wagner Electric Manu- 


facturing Company. Mr. Johnson has been associated with electrical 
matters in St. Louis for eight years, having been connected with the 
sales organizations of the General Incandescent Arc Light Company 
and the Stanley-G. I. Company prior to their absorption by the 
General Electric Company. Mr. Johnson has headquarters in the 
new offices, in the 'Frisco Building, recently opened by the Wagner 
Electric Manufacturing Company, to handle its St. Louis territory. 
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MR. ARTHUR E. JACKMAN was born at Peabody, Mass., June 
29, 1873, and educated in the public, grammar and high schools of 
that town, later studying mechanical and electrical engineering and 
telegraphy under private instructors. He entered the employ of the 
Edison General Electric Company 
early in 1892, remaining with this 
company about a year. He then be- 
came electrician of the Peabody elec- 
tric light plant, remaining in this posi- 
tion about eight years. In June, 1900, 
he took charge of the mechanical and 
electrical work of construction for the 
new factory of the Marine Hardware 
Company, and in June, 1901, he was 
appointed manager of the Peabody 
electric light plant. He remodeled the 
entire plant, Installing new generators 
and a new street-lighting system. On 
May 1, 1902, he resigned to become 
erecting engineer of the Westinghouse 
Electric and Manufacturing Company, 
being connected with the Boston 
office. While engaged in remodeling 
the plant of the Willimantic Gas and Electric Light Company, of 
Willimantic, Ct., he was appointed superintendent of the gas and 
electric light departments, during which time he remodeled the gas 
works and changed the electric system from single-phase to two-phase. 
He continued in charge of this plant until May 1, 1905, when he 
was placed in charge of the Boston district office of the Adams- 
Bagnall Electric Company, of Cleveland, Ohio. In this post he 
built up a good business, resigning on May 1, 1906, to become gen- 
eral. manager of the Narragansett Pier Electric Light and Power 
Company and the Sea View Railroad Company. The former com-. 
pany operates the street and commercial lighting systems in the 
towns of Narragansett Pier, Wakefield and Peacedale. The latter 
company operates over twenty miles of electric railroad on its own 
right of way between East Greenwich and Narragansett Pier, also 
operating two miles of track over the right of way of the Narra- 
gansett Pier Railroad Company to the villages of Wakefield and 
Peacedale. While in the employ of these companies Mr. Jackman 
has reconstructed and put on a paying basis several gas, electric 
light and water-power plants. 


MR. ARTHUR E. JACKMAN. 


EDUCATIONAL NOTES. 


HEBREW TECHNICAL INSTITUTE—The Hebrew Technical 
Institute, New York city, has issued its twenty-fourth annual cat- 
alogue. This gives information regarding the day and evening 
courses of study offered. The annual report of the institute con- 
tains the reports of ihe president, the various committees, and a list 
of donors, patrons and members. 


UNIVERSITY OF WISCONSIN—The University of Wisconsin, 
Madison, Wis., will open the seventh annual session of the summer 
school for artisans on June 24. The school is under the direction 
of the College of Engineering, and continues for six weeks. Courses 
of study are offered in engines and boilers, applied electricity, 
manual drawing and machine design, materials of construction, fuels 
and lubrication, shop work and manual training. The courses are 
given by means of lectures and laboratory work. The entire labora- 
tory and shop equipment of the College of Engineering are used by 
the students of the summer school. The requirements for admission 
do not extend beyond a working knowledge of English and arith- © 
metic. The students are allowed a large amount of individual work, 
so that each may take advantage of all the preparation he has 
obtained. Those interested should correspond with Frederick E. 
Turneaure, dean of the College of Engineering. 


OBITUARY NOTE. 


MR. ANSON F. HARROLD, president of the American Trans- 
former Company, of Newark, N. J., died on April 20, at Camp 
Stanley, Barrington, R. I. He was thirty-eight years old.. Mr. 
Harrold was graduated from Princeton in 1894-and was the,inventor 
of an electrical transformer. He leaves_a widow. and a daughter. 
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NEW INCORPORATIONS. 
SYRACUSE, KAN.—Bear Creek Telephone Company. $5,000. 
WHITEWATER, KAN.—Whitewater Telephone Company. $10,- 
000. 
SPRINGFIELD, ILL.—Union Telephone Company, Chatham. 
$35,000. Incorporators: Fred W. Kelley, F. A. Bowdle, C. B. Cheadle. 


LOUISVILLE, KY.—The Chowning Electric Company. $10,000. 
Incorporators: John R. Chowning, Joseph T. Griffin and Percy H. 
Doyle. 

SPRINGFIELD, ILL.—Grant Fork Mutual Telephone Company, 
Grant Fork. $2,400. Incorporators: Julius Reinhart, John Schwartz, 
Harmon and others. 


JEFFERSON CITY, MO.—Citizens’ Mutual Telephone Company, 


of Holden. $2,500. Incorporators: M. C. Bell, G. G. Batsell, Brad 
Harmon and others. 
SPRINGFIELD, ILL.—Farmers’ Telephone Company of Sand- 


wich, Sandwich. $5,000. 
and O. H. Anfinsen. 


MADISON, WIS.—The Diamond Telephone Company, Buffalo, 
Marquette county. $500. Incorporators: Thomas Donahue, Stephen 
Lytle and Richard Mae. 


DENVER, COL.—Brush Electric Light, Fuel and Power Com- 
pany. $20,000. Incorporators: William E. Green, James C. Cain, 
W. Etna Smith, Brush. 


NASHVILLE, TENN.—Home Telephone Company, of Nashville. 
$1,000,000. Incorporators: W. C. Polk, R. G. Cooper, H. M. Perry, 
George S. Parks, Luke Lea and Perkins Bexter. 


OSHKOSH, WIS.—The Plum Valley Railway Company. Incor- 
porated at Pierre, S. D., with a capital stock of $500,000 for. the 
building of an electric railway from Plum City to Pepin, both in 
Wisconsin. 


GREELEY, COL.—The Electric and Hydraulic Company. To pro- 
mote and develop electrical and hydraulic enterprises in El Paso and 
other counties. $100,000. Directors: S. E. Curtis, Henry Hine and 
Irving Bonbright, of Colorado Springs. 


SPRINGFIELD, ILL.—The East St. Louis Gas Light Company 
and St. Clair County Gas and Electric Company, located in East 
St. Louis. Authorized to consolidate under the name of St. Clair 
County Gas and Electric Company. $3,500,000. 


HARRISBURG, PA.—Franklin & Towamensing Street Railway 
Company. To connect Slatington, Lehighton and Palmerton. 
$84.000. Directors: A. P. Berlin, Slatington; John T. Semmel, H. J. 
Bretney, Lehighton; H. T. Craig, Lehigh Gap; T. J. Fretz, Allentown. 


ATLANTA, GA.—Macon, Americus & Albany Electric Railway 
Cempany. To build a line from Macon to Albany, Ga., a distance 
of 199 miles. The proposed road will traverse seven Georgia counties, 
connecting a number of towns and cities in the southern part of the 
state. $200,000. 


HARRISBURG, PA.—Brush Creek Valley Telephone Company, 
Unionville, Beaver county. $500. Directors: H. W. Brenner, J. A. 
Auld, J. H. Guttermith, Ira J. Goehring, Joseph W. Wallace, George 
Rosenberger, Henry Wahl, J. R. Bonzo, John Teets, John P. Zahn, 
G. A. Bonzo, New Sewickley. 


Incorporators: J. S. Knight, F. J. Sleezer 


BALTIMORE, MD.—Jamestown Monorail Company. Incorporated 
for the purpose of dealing in railway patents and the operation of 
a passenger railway outside the limits of Baltimore, not exceed- 
ing twelve miles in length. $15,000. Incorporators: R. Guy Coch- 
ran, Edwin L. Tunis, Henry W. Williams, William E. Waring, Jr., 
and George J. Schedel. 


GALENA, ILL.—IHinois & Western Railway. To construct a road 
from East Dubuque to the city of Dubuque, and from East Dubuque, 
east and northerly through Dunlelth township to a convenient point 
on the Wisconsin state line, there connecting with a railroad extend- 
ing to Fairplay, Grant county, Wis.; also the city of Galena, 
West Galena townships, north, through Vinegar Hill township to a 
convenient point on the Wisconsin state line and there connecting 
with the railroad extending to Hazel Green, Grant county, Wis. 
$5.000. Directors: Conrad H. Poppenhusen, Evanston, Ill.; Joseph 
L. McNab, Evanston, Ill.; Edward T. Fox, Chicago, lll.; Michael 
Gesas, Chicago, Ill.; William G. Hamilton, Chicago, Ill. i 
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TELEPHONE AND TELEGRAPH. 

UPLAND, CAL.—This town has been chosen as division head- 
quarters for the Sunset Telephone Company for the territory com- 
prising the towns of Ontario, Pomona, Chino, Etiwanda, Cucamonga 
and Upland. 


YORK, PA.—Application of the York Telephone and Telegraph 
Company for a charter has been made by Congressman D. F. Lafean, 
George B. Rudy and William F. Eisenhart. The system is to extend 
from York to Pittsburg. 


MARION, OHIO—As a result of a merger, the Marion County 
Telephone Company, independent, absorbs the local plant of the 
Bell and effects a monopoly throughout the county. The inde- 
pendent company also buys the Central Union plant at Waldo. 


WAITSFIELD, VT.—At the annual meeting of the. Waitsfield & 
Fayston Telephone Company the following officers were elected: 
president, Charles E. Jones; vice-president, E. S. Joslin; secretary 
and treasurer, Fred J. Eaton; directors, C. M. Richardson, Walter E. 
Jones, C. J. Greene, O. G. Eaton, Frank A. Bragg. 


ALBANY, N. Y.—A report from Poughkeepsie says that the local 
company, known as the Dutchess County Telephone Company, has 
sold its interests to the United Message Company, of Albany, and 
that the latter, in turn, has sold the interests of the western com- 
pany which controls the independent telephone companies. 


HIGH POINT, N. C—The North State Telephone Company, of 
High Point, held a meeting of the board of directors recently, the 
object being to elect officers for the ensuing year. The following- 
named gentlemen were elected: president, W. H. Ragan; vice-presi- 
dent, C. M. Hauser; secretary and treasurer, W. H. Townsend; 
superintendent and manager, J. F. Hayden. 


DES MOINES, lOWA—Both telephone companies have planned 
to spend a total of $135,000 in Des Moines during this year. The 
Mutual will expend $75,000 in improving its local system. An ex- 
change is to be erected in East Des Moines and the wire system 
in that part of the city practically rebuilt. All the lines in the 
business section will be placed underground and various lines in the 
residence districts will be extended. The Iowa will expend $60,000 
for an addition to the switchboard. 


BAY CITY, MICH.—District Manager Saunders, of the Michigan 
State Telephone Company, announces that the company has made 
an appropriation of $10,000 for rebuilding and adding toll and trunk 
lines between Bay City and Saginaw. The company now has thir- 
teen trunk and toll lines between Bay City and Saginaw. Its busi- 
ness, particularly in Bay City, has increased so rapidly during the 
past year that new lines between Bay City and Saginaw have 
become a necessity. The company is keeping up the work of ex- 
tending the city and also the rural lines. 


DETROIT, MICH.—At the annual meeting of the Michigan State 
Telephone Company, Henry Russell, general counsel of the Michigan 
Central, was elected to membership in the executive committee, to 
succeed Colonel F. J. Hecker, of Detroit, who retires from the 
executive committee on account of other business, but remains on 
the board of directors. Philip M. McMillan was elected a director 
to succeed his brother, the late William C. McMillan. No chairman 
of the executive committee was elected. The year was one of the 
most prosperous in’the history of the company. 


ROCHESTER, N. Y.—The annual meeting of the stockholders of 
the United States Independent Telephone Company was held at 
the corporate office of the company in Jersey City, N. J., on April 2. 
The retiring board of directors was reelected, but the vacancies, of 
which there are five, were not filled. The vacancies were caused by 
the death of W. L. Nolker, of St. Louis, and the resignation of 
Frederick W. Zoller, of Rochester; Lee Benoist, August Gehner and 
H. C. Stifel, of St. Louis. The board of directors, according to the 
vote cast, is composed as follows: Edward Bausch, Walter B. Duffy, 
George Eastman, Henry A. Strong, T. W. Finucane, George R. Fuller, 
James S. Watson, Morris D. Knapp, John C. Woodbury, John N. 
Rauber, Eugene Satterlee, Hiram W. Sibley and Arthur G. Yates, 
of Rochester; Henry A. Bingham, Jersey City; Adolphus Busch and 
Breckinridge Jones, St. Louis; Joseph J. Heim and O. C. Snider, 


Kansas City; James B. Hoge, Cleveland; Hendrick-S. Holden, Syra- 
cuse. 
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ELECTRIC LIGHTING. 

MONTGOMERY, ALA.—The Montgomery Light and Power Com- 
pany reporis the following financial statement for the year ended 
February 28, 1907: gross earnings, $282,688; operating expenses, 
$23,714; net earnings, $158,974; interest, $100,801; surplus, $58,173. 

The first consolidated bonds authorized amount to $3,000,000. Total 
bonds outstanding, including underlying bonds, are $2,085,000. 


DUQUESNE, PA.—A movement is on foot in Duquesne to have 
the borough erect and maintain its own lighting plant and do away 
with contracts with private concerns. It is suggested that the plant 
be installed in the waterworks station, thus reducing the expense 
to a minimum. The contract with the Monongahela Light and 
Power Company expires next December. There are sixty-five arc 
street lights in Duquesne, and they cost $75 each per annum. 


ELLSWORTH, ME.—Contracts have been awarded by the Bar 
Harbor & Union River Power Company for a traveling crane for the 
Ellsworth power-house to Niles-Bement-Pond Company, and for 
penstocks and appurtenances to S. Morgan Smith Company, York, 
Pa. Sellers & Rippey, Philadelphia, are consulting engineers, and 
J. A. Leonard, Ellsworth, Me., is engineer. Specifications for tur- 
bine governors and structural steel are to be issued at an early date. 


NAPA, CAL.—The board of supervisors has acted favorably 
upon the application of Henry Brown for a franchise to construct 
and maintain electric power lines throughout the county for the 
purpose of supplying electricity for power and lighting. The right 
of way asked for takes in the northern part of the county from 
Napa to Calistoga, also from Napa south to Napa Junction and 
the Solano county boundary line, and west over the Sonoma road to 
the boundary of that county. 


ALBANY, N. Y—tThe state gas commission has given a hear- 
ing on the application of the Oriskany Hydro-Electric Company for 


permission to do business and consent to issue $400,000 stock and . 


$335,000 bonds. The company proposes to sell electricity in thirty- 
two cities and towns, mostly in Oneida county, including Utica, 
Rome, Oneida and Waterville. Many of these places are already 
supplied with eldctric current. The company is to operate in 
connection with the Utica-Southern Railway enterprise. 


MASON, MICH.—The common council of Mason is considering 
the abandonment and disposal of the municipal lighting plant now 
in use, and the securing of electricity for lighting and power from 
the Commonwealth Power Company, of Jackson, whose lines run 
along the western city limits. The municipal plant is fast deterio- 
rating in value and utility, and becoming a constant expense to the 
city for repairs and new equipment. The pumps at the waterworks 
will also be operated by electricity, if the proposed plan is carried 
out. 


NEW MANUFACTURING COMPANY. 


SPRINGFIELD, ILL.—The George E. Black Electric Company 
has been incorporated to manufacture electrical devices and sup- 
plies. The capital is $25,000, and the incorporators: G. E. Black, 
J. Cuthbert and R. J. Frank, of Chicago, Ill. 


LEGAL NOTE. 


PARCELLE LAMINATED-POLE CASE—In the case of the 
Parcelle laminated pole, patent No. 463,704, General Electric Com- 
pany, complainant-appellant, versus the Bullock Electric Manu- 
facturing Company, et al., defendants-appellees, an opinion was 
filed in the United Circuit Court of Appeals, Sixth Circuit, March 
21, reversing the decree of the court below, and enjoining the de- 
fendant from infringement, and ordering an accounting. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. $ 

Virginia State Independent Telephone Association. Annual meet. 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., week of June 24. 


San Antonio, Texas, 


Annual meeting, 
Annual meeting, Washing- 
Annual 


Annual meeting, 
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ELECTRICAL SECURITIES. 


The chief feature of the stock market last week was a steady 
contraction of speculative interest and activity. The developments 
of the last few weeks indicate that much of the activity of the 
market has been very artificial. Price breaks have been frequent, 
but in the main the quotations are slightly higher than those re- 
corded last wéek. This is a period when great uncertainty prevails 
as to both the immediate and distant outlook. There appears to be 
no present indication of greatly advanced prices, and, owing to the 
raids which were made last month, it is unlikely that any serious 
decline will ensue—not unless very bad developments come about 
with respect to crop failures and monetary stringency. The next 
Government crop report is due on May 10. If this is favorable and 
the easy money rates now prevailing are still in force, there may be 
a revival of interest in several directions which will loosen up 
speculation in general and start another period of advancing values. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APBIL 20. 


New York: Closing. 
Allis-Chalmers common...............00000. 11% 
Allis-Chalmers preferred...........c0ceecee. 30 
Brooklyn Rapid Tramsit...........e.eeeeeee 59% 
Consolidated GaS....... cece cece ewe e en cecns 131 
General. FB lectrl Ge i045 65 2e ale GG ae ewe Ses 146 
Interborough-Metropolitan common.......... 243% 
Interborough-Metropolitan preferred......... 581% 
Kings County Blectric...............c200eee 126 


Mackay Companies (Postal Telegraph. and 


Cables) common (ex-dividend)......... 68% 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 68 
Manhattan Blevated............cccccceceveee 136 
Metropolitan Street Railway............... 100 
New York & New Jersey Telephone......... 113% 
Western ‘Un1ON ederi ere tenna ene essen 82% 
Westinghouse Manufacturing Company (ex- 

dividend) .....,..esseees EEE EE 144 


The finance committee of the Allis-Chalmers Company is made 
up as follows: Edward D. Adams, chairman; Charles Allis, Mark T. 
Cox, Elbert H. Gary, William A. Read, James Stillman and Cor- 
nelius Vanderbilt. They are all members of the old executive com- 
mittee, which has been reorganized by including in it the members 
of the various departments of the company. 


Boston: Closing 
American Telephone and Telegraph......... 123 
Edison Electric Illuminating............... 207% 
Massachusetts Electric............ccceeeees 59 
New England Telephone...............e0065 119 


Western Telephone and Telegraph preferred. 70 


The underwriting syndicate for the American Telephone and 
Telegraph Company, $100,000,000 of 4 per cent convertible bonds has 
been called upon to take up a fifth instalment of 30 per cent on 
the bonds. Four installments of 10 per cent each have previously 
been paid and this payment will make 70 per cent or $70,000,000 of 
the bonds for which the company has received payment. Of the 
cash received from the $30,000,000 bonds taken up now the company 
will use $20,000,000 to pay off the $20,000,000 5 per cent collateral 
trust notes which mature on May 1. The company’s instrument 
output for March is as follows: Gross output, 153,774; returned, 
62,836; leaving a net output of 90,938. For the three months of the 
present year the net output has been 281,188. The total now out- 
standing is 7,389,024. 


Philadelphia: Closing. 
Electric Company of America............... 10% 
Electric Storage Battery common......... >.. 53 
Electric Storage Battery preferred.......... 53 
Philadelphia Electric........sessssesseseso. 81% 
Philadelphia Rapid Transit................4. 17% 
United Gas Improvement (ex-dividend)..... 913% 

Chicago: Closing. 
Chicago Telephone...............cce cee eeee 130 
Chicago Edison Light................00500- 145 
Metropolitan Elevated preferred............. 65 
National Carbon common............eeeeeee 70 
National Carbon preferred..............56.- 114% 


Union Traction common..............eee00% — 
Union Traction preferred............00-ee00- — 


Directors of the Chicago Edison Company have declared the 
regular quarterly dividend of 2 per cent, payable May 1 to stock of 
record April 20. 
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ELECTRIC RAILWAYS. 


. ITHACA, N. Y.—The Ithaca & Seneca Falls Interurban Railway 
Company has been granted franchises by the towns of Varick and 
Fayette. 


WINONA, MINN.—The Winona city council has unanimously 
granted a fifty-year light and power franchise to the La Crosse & 
Winona Traction Company, the provisions of which compel the com- 
pany to build at once an electric railroad from Winona by way of 
La Crosse to Galesville, Wis. 


PHILLIPSBURG, N. J.—The common council of Phillipsburg has 
agreed with the Easton Transit Company for the construction of a 
three-and-one-half-mile extension of the line through the new ter- 
ritory of the town and for a ten-minute car service throughout the 
town, instead of the present fifteen-minute schedule. 


ALBANY, N. Y.—The West Shore Traction Company has received 
the consent of the state railroad commission to increase its capital 
from $250,000 to $500,000, and to issue a first mortgage of $900,000. 
The company will build an electric road in Rockland county, from 
Carteret road, on the New Jersey line, to Tompkins Cove.® 


SAN FRANCISCO, CAL.—Articles of incorporation of the So- 
noma & Lakeport Electric Railway have been filed, the line to run 
from a point on the northwestern Pacific, in Sonoma county, to 
Lakeport, Lake county, Cal. This will be the shortest route into 
Lake county, the road being about twenty-seven miles long. 


KAUKAUNA, WIS.—The Kaukauna water-power canal, which 
has been idle for several years owing to litigation, is about to be 
rebuilt by its owners, the Green Bay and Mississippi Canal Com- 
pany. The lower bank is badly honeycombed by floods and the 
present lining wall will be replaced with concrete. It is understood 
that the canal will furnish water power for a new electric power- 
house for the interurban line to be built from Fond du Lac to Kau- 
kauna via the east shore of Lake Winnebago. 


NEW YORK, N. Y.—The Interborough-Metropolitan Company has 
placed orders for a total of 250 cars. Fifty of the cars will be of 
all-steel construction and will be used in the subway. The remain- 
ing 200 cars will be used on the elevated. The contract calls for 
delivery as soon as possible. The fifty subway cars are to be built 
by the American Car and Foundry Company. The contract for the 
200 elevated cars has been divided among the St. Louis Car Com- 
pany, the J. G. Brill Company and the Wason Company. 


SAGINAW, MICH.—S. E. Wolff, general manager of the Saginaw- 
Bay City Railway and Light Company, has announced that the Bay 
City Traction and Electric Company is to enlarge the power plant 
by erecting an addition 30 by 100 feet for the machinery de- 
partment. A 500-kilowatt turbine is to be placed to generate power 
for the electric lighting plant. A new 750-kilowatt railway generator 
will also be put in. Two 500-horse-power boilers will be added to 
the battery, making five boilers in all. These improvements will 
involve an expenditure of between $50.000 and $100,000. 


ONANCOCK, VA.—A charter has been issued to the Chesapeake 
& Atlantic Light and Power Company to build a trolley road from 
Wachapreague to Onancock, via Locustville and Onley. The directors 
names are E. T. Powell, president; Dr. John W. Kellam, M. R. 
Bullman, W. A. Buston, A. J. McMath, A. N. G. Mears, Benjamin 
T. Gunter, L. J. Savage, C. B. Savage, B. T. Parks, J. F. Parks, 
John W. Rogers and E. A. Ames. The capital stock is $100,000. 
The survey of the road from Onancock to Battle Point, on Mutomkin 
Bay, via Tasley and Accomack, has been completed and C. C. Long, 
of Tazewell, Va., has been asked to take charge of its construction. 


ROCKVILLE, MD.—It ig stated upon good authority that the 
construction of the proposed electric road from Kensington to Elli- 
cott City will begin at an early date. The route has been surveyed 
and staked from Kensington to Glenmont, a distance of several 
miles, and the engineers, it is said, will soon begin work again. 
When completed the road will make it possible to travel from Wash- 
ington to Baltimore by electric road, as Kensington, Washington, 
Ellicott City and Baltimore are already connected by electric lines. 
It will pass through one of the richest sections of Montgomery 
county. In addition to passenger service, it is understood to be 
the purpose to establish a freight service. H. L. Phillips, of Wash- 
ington, is back of the enterprise. 
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INDUSTRIAL ITEMS. 


THE HOLOPHANE COMPANY, 227 Fulton street, New York 
city, is distributing a new series of pages to be included in the 
Holophane catalogue and engineering data book. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1,056, describes and illustrates the Allis-Chalmers induction 
motors for the famous Washoe smelter of the Anaconda Copper 
Company. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces the removal of its sales offices from Oakland, 
Cal., to San Francisco, Cal., where it will temporarily occupy an 
office at 11 Hawthorne street. 


THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, 
Mass., has ready for distribution its new catalogue describing its 
insulating specialties. The company will be pleased to mail copies 
of this catalogue upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued bulletin No. 4,393C and bulletin No, 4,496, describing 
and illustrating, respectively, small, moderate-speed, engine-driven, 
revolving-field alternators and electric pumping plants. 


THE CENTRAL ELECTRIC COMPANY, 264-270 Fifth avenue, 
Chicago, Ill., has issued a new price list, dated April, 1907, giving 
special listings on electrical supplies. This list is very complete 
and should be in the hands of all purchasers of electrical apparatus. 


‘Copies will be sent to interested parties upon request. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, of 
Stamford, Ct., is furnishing a number of the Bell telephone com- 
panies with its underground conduit and creosoted lumber. In 
some cases the conduit has been underground for twenty-three years, 
and shows no sign of decay. It is a very cheap conduit to lay and 
is so smooth inside that it does not rip the cables in being drawn in. 


THE NOVELTY INCANDESCENT LAMP COMPANY, Em- 
porium, Pa., has increased the capacity of its refilling plant at St. 
Marys, Pa., doubling the output, and is adding to its new lamp 
plant at Emporium, Pa. This is made necessary by the large num- 
ber of orders it is receiving. The company announces that the 
product of its refilled lamp factory will hereafter be known as the 
“X-L” refilled incandescent lamp. 


THE CONSOLIDATED RAILWAY, ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, 11 Pine street, New York city, has 
published an attractive bulletin descriptive of the “Axle Light” 
equipment for postal cars. This bulletin takes up in detail the 
elements of this system, and, in addition to the half-tones illustrat- 
ing various parts of the equipment, gives wiring diagrams and a 
complete layout for a lighting and ventilating system. 


THE MOBILE ELECTRIC COMPANY, manufacturers of the 
Mobile electric signs, has sold its patents, rights, stock and business 
to the Federal Sign System (Electric), 317 West Forty-second street, 
New York city, eastern representatives of the Federal Electric Com- 
pany, Chicago, Ill. Requests for information regarding Mobile 
signs should be sent either to the New York office of the Federal 
Sign System (Electric), or to the Federal Electric Company, Lake 
and Desplaines streets, Chicago, Ill. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., has published catalogue No. 072, designated as the 
Engineers’ Edition, describing and {illustrating Hunt coal-handling 
machinery for power stations, boiler rooms, coaling stations, gas 
companies, coal yards, docks, manufactories, etc. This catalogue is 
published for the use of engineers and architects, and furnishes 
the necessary information for installing the machinery designed 
and manufactured by the C. W. Hunt Company. 


KJELDGAARD & LUND, 14 Lovstrede, Copenhagen, Denmark, 
is acting as manufacturer’s representative for American electrical 
manufactures. The company is making a specialty at present of 
electric signs of all shapes and construction. Besides signs of its 


= own manufacture, the company represents the well-known Reynolds- 


Dull Flasher Company, of Chicago, Ill., in this line. The company 
is branching out into other novelties, including lamp-holders, and 
will undertake the introduction of new inventions, particularly ac- 
cumulators for electric vehicles. It is announced that there isa 
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large business to be done in this territory by American manu- 
facturers. 


THE WILSON-MAEULEN COMPANY, 110 Liberty street, New 
York city, has ready for distribution a price list covering “Elec- 
troquartz” pyrometer tubes, tubes for general service, pipes, plates, 
muffies, dishes, trays and crucibles. ‘“Electroquartz” is a material 
obtained by fusing quartz in the electric furnace. It withstands 
high temperatures, and softens only above 2,552 degrees Fahrenheit. 
The company also has ready for distribution a price list devoted to 
its “Advance” electric pyrometer. These price lists will be sent to 
any one interested upon request. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 246 
Summer street, Boston, Mass., has established the following agencies 
for its Blake tube fiux: George F. Schoen, 108 South Forsyth street, 
Atlanta, Ga.; Syles R. Fralick, 269 South Canal street, Chicago, 
Ill.; Wesco Supply Company, St. Louis, Mo.; Brooks-Follis Electric 
Corporation, 212 First street, San Francisco, Cal., and the Norton 
System Telephone Company, Toronto, Canada. The company is 
constantly receiving many testimonials as to the utility and re- 
liability of the Blake tube flux for telephone work. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has removed its New York city offices to the West Street 
Building, 90 West street. The new offices will be considerably 
larger than the old, in order to take care of the increasing business 
in economizers, fans, blowers and exhausters. Since entering the 
fan business this company has built many large fans for mechanical 
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draft, including several with overhung wheels, larger than any of 
this type ever built before. The Green Fuel Economizer Company's 
New York representative is William Downs, who has occupied the 
old offices at 74 Cortlandt street since 1889. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has published a beautiful catalogue de- 
scriptive of its electric fans for 1907. The Lundell direct-current 
fan motors have been improved for the season of 1907, with a view 
of embodying in one fan all the features of the solid base desk, the 
swivel and trunnion desk, and the swivel and trunnion bracket 
types. This has been accomplished by dispensing with the usual 
swivel and trunnion arrangement and substituting a universal joint 
as a connection between the motor and base, which enables the fan 
to be used interchangeably as a desk or bracket type. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., announces the appointment of F. Johnson as district 
manager of its St. Louis territory. Mr.. Johnson has been connected 
with the sales organizations of the General Incandescent Arc Light 
Company, the Stanley-G. I. Electric Manufacturing Company, and 
later with the General Electric Company. He has been located in 
St. Louis, representing these companies for the past eight years. 
The completion of the new works of the Wagner Electric Manufac- 
turing Company in the outskirts of St. Louis has made necessary 
the opening of a St. Louis district sales office. This office will be 
located in the ’Frisco Building, and Mr. Johnson and his assistants 
will make their headquarters there. 


Record of Electrical Patents. 


Week of April 16. 


850,152. BRAKE FOR HOISTING MACHINES. Guy C. Grable, 
Minneapolis, Minn., assignor, by mesne assignments, to W. L. 
McBride, Minneapolis, Minn. The brake is set mechanically 
and released electrically. 


850,165. ELECTRIC MOTOR STARTING DEVICE. David R. 
Knapp, Philadelphia, and Howard E. Cade, Pencoyd, Pa. The 
starting switches are closed by electromagnets having variable 
weight-cores. 


$50,166. ELECTRICAL CONDENSER AND METHOD OF MAK- 
ING THE SAME. Robert C. Lanphier, Springfield, Ill., assignor 
to Sangamo Electric Company, Springfield, Ill. The plates are 
insulated by sulphur. 


850,173.—ELEcTRIC TRANSPORTATION SYSTEM. 


850,173. ELECTRIC TRANSPORTATION SYSTEM. William C. 
McMurray, Wellsville, Ohio. A telpherage system. 


850,174. METERING PANEL BOARD. Arthur C. McWilliams, 
Chicago, Ill. The panel is arranged so that meters may be 
cut in on any circuit. 


850,203. ELECTRIC MOTOR. Ralph E. Barker, Lynn, Mass., as- 
signor to General Electric Company. The motor starts on an 
impedance which is cut out by a centrifugal governor. 


850,205. AUTOMATIC DEVICE FOR INDUCTION MOTORS. 
Sven R. Bergman, Lynn, Mass., assignor to General Electric 
Company. The motor is changed automatically from the start- 
ing to the running condition by the cross field set up by the 
secondary currents. 


850.211. AUTOMATIC MOTOR CUT-OUT. Frank E. Case, Schenec- 
tady, N. Y., assignor to General Electric Company. A device 
for cutting out corresponding motors in several groups when 
the fuse of one of these motors breaks, 


850,217. SYSTEM OF DISTRIBUTION. Budd Frankenfield, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A motor- 
generator with series and shunt field windings. 

850,218. SYSTEM OF DISTRIBUTION. Budd Frankenfield, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A multiple- 
voltage system. 


850,226. VENTILATING FAN. Lewis L. Holladay, Lynn, Mass., 
assignor to General Electric Company. An oscillating motor. 


850,231. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. A feed 
circuit is associated with the working circuit. 


850,237. BRUSH-HOLDER. John P. Mallett and Thomas E. 
Drohan, Madison, Wis., assignors to Northern Electrical Manu- 
facturing Company, Madison, Wis. The brush is rigidly at- 
tached to the holder. 


850,258. CIRCUIT-DETECTING DEVICE. Louis M. Schmidt, 
Lynn, Mass., assignor to General Electric Company. A trans- 
former with open magnetic circuit. 


850,270. VAPOR ELECTRIC APPARATUS. Charles: P. Stein- 
metz, Schenectady, N. Y., assignor to General Electric: Com- 
pany. A heating coil is attached to the device. 


850.276. DYNAMOELECTRIC MACHINE. Karl Sulzberger, Ber- 
lin, Germany, assignor to General Electric Company. A com- 
mutator machine with compensating windings. 


850,277. SYSTEM OF MOTOR CONTROL. Clifford R. Tatem, Buf- 
falo, N. Y., assignor to Allis-Chalmers Company. The motor 
is controlled by means of an autotransformer. 


850,278. SYSTEM OF DISTRIBUTION. Lewis L. Tatum, Norwood, 
Ohio, assignor to Allis-Chalmers Company. A balancer for a 
multiple-voltage system. 


850,279. CUT-OUT FOR VAPOR ELECTRIC APPARATUS. Tycho 
Van Aller, Schenectady, N. Y., assignor to General Electric 
Company. A magnetic cut-out energized by the main current. 


650.287. COMBINED FIRE AND BURGLAR ALARM. Alexander 
M. Bennett, Ellsworth, Mich., assignor of one-half to Charles 
Bennett, Ellsworth, Mich. The closing of a circuit explodes a 
cartridge. 


850,305. DUPLEXING TELEGRAPH LINE. Isidor Kitsee, Phila- 
delphia, Pa. The receiving instrument does not respond to cur- 
rent from the same station. 


850,311. ANNUNCIATOR. James L. McQuarrie, New York, N. Y., 
assignor to Western Electric Company, Chicago, Ill. A lamp 
annunciator. 


850,329. ELECTRIC AND PNEUMATIC GOVERNOR. Harry W. 
Young, Philadelphia, Pa., assignor to John E. Reyburn, Phila- 
delphia, Pa. The circuit is controlled by variations of pneu- 
matic pressure. 


850,344. TELEPHONE EXCHANGE SYSTEM. Edward E. 
Clement, Washington, D. C. A selective apparatus is pro- 
vided for the trunk lines. 
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850,349. CIRCUIT FOR COIN COLLECTORS. 
New York, 
Chicago, Ill. 
coin. 


850,352. CIRCUIT FOR COIN COLLECTORS. Hiram D. Currier, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Iii. The test circuit, normally open, is closed by the coin. 


850,364. KEYBOARD TELEGRAPH TRANSMITTER. George M. 
Goddard, Rutland, Vt., assignor of one-half to George C. Thrall, 
Rutland, Vt. A mechanical transmitter. 


850,392. PROCESS OF OXIDIZING ATMOSPHERIC NITROGEN. 
Albert Neuburger, Berlin, Germany. A mixture of nitrogen and 
oxygen is exposed to electric arcs employing a maximum energy 
of 120 watts. 


Henry M. Crane, 
N. Y., assignor to Western Electric Company, 
The test circult, normally closed, is opened by the 


850,205.—AuTOMATIC Device FoR INDUCTION MOTORS. 


850,402. RELAY. Charles E. Scribner, Jericho, Vt., assignor to 
Western Electric Company, Chicago, Il]. The armature is sup- 
ported on a knife-edge. 


850,433. TELEPHONE APPARATUS. Koby Kohn, New York, 
N. Y., assignor of one-half to Louis A, Ksensky, Denver, Col. 
A party-line system. 


850,470. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Il. Means are provided at each end of a trunk 
for attracting attention at the other. 


850,475. ELECTRIC MOTOR AND CONTROLLER FOR THE 
SAME. John H. Hertner, Cleveland, Ohio, assignor of one-half 
to De Witt Cookingham, Cleveland, Ohio. The motor field has 
shunt and series windings which may act in opposition. 


850,484. REINFORCING TELEPHONES. Charles Newman, Eliza- 
beth, N. J. A relay with vibratory member varying the resist- 
ance of a repeating circuit. 


860,509. DEVICE FOR LIGHTING GAS LAMPS. Harold K. Wil- 
son, New Bedford, Mass. An induction coil igniter. 


850,611. TRAIN SIGNALING SYSTEM. James S. Anderson, 
Ames, Neb. A circuit extended throughout the train indicates 
when any car becomes detached. 


850,521. ILLUMINATED SIGN. Charles L. Carter, Marion, Ind. 
An electric sign. 


850,558. ATTACHMENT FOR TELEPHONES. Mortimer H. Black, 
Pittsburg, Pa. An attachment on the transmitter for holding 
the receiver. 


80, 258.—Circuit-DETECTING DEVICE. 


850,618. ELEVATOR SIGNALING APPARATUS. John D. Bowne, 
New York, N. Y., assignor to Slawson-Graham Company, New 
York, N. Y. A signaling system controlled from the car and 
the various floors. 


850,630. ALTERNATING-CURRENT MOTOR-CONTROLLING AP- 
PARATUS. William N. Dickinson, Jr., Brooklyn, N. Y., as- 
signor to Otis Elevator Company, Jersey City, N. J. The motor 
controller depends upon the brief action of a repulsion electro- 
responsive device. 
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850,633. PROTECTIVE DEVICE FOR FRAGILE VESSELS. 
Samuel Ferguson, Schenectady, N. Y., assignor to General 
Electric Company. The movement of a body of mercury in the 
vessel is restrained by a perforated diaphragm. 


850,664. DYNAMOELECTRIC MACHINE. Campbell Macmillan, 
Schenectady, N. Y., assignor to General Electric Company. 
A unipolar dynamo. 


850,681. FIRE AND TEMPERATURE ALARM OR INDICATOR. 
George L. Smith, Aberdeen, Scotland. The signaling circuit 
is closed by the expansion of air in a tube. 


850,961. ELECTRIC INDICATOR. Jesse Summers and John J. 
Berry, Indianapolis, Ind., assignors to the Indianapolis Watch- 
man Clock Company, Indianapolis, Ind. A plurality of indi- 
cators and means for operating them. 


850,714. TRANSFORMER. Claxton E. Allen and Sven R. Berg- 
man, Lynn, Mass., assignors to General Electric Company. A 
transformer core. 


850,733. BLOCK SYSTEM. Fred B. Corey, Schenectady, N. Y., 
assignor to General Electric Company. A staff signaling system. 


850,738. ELECTRICALLY OPERATED VALVE. John T. H. 
Dempster, Schenectady, N. Y., assignor to General Electric 
Company. The controlling winding is wound on a non-magnetic 
spool. . 

850,753. PRODUCING A METALLIC COATING ON A NON- 
VITREOUS SURFACE. Siegmund Heller and Carl Baum- 


gartl, Teplitz, Austria-Hungary. The metal is deposited electro- 
lytically on a gilt-enamel tombac surface. 


850,755. PREPAYMENT MECHANISM. John E. Hubbell, Schenec- 
tady, N. Y., assignor to General Electric Company. A credit- 
purchasing mechanism for electric power. ` 


850,788. SECONDARY BATTERY PLATE AND METHOD OF 
MAKING SAME. Louis N. J. Roselle, Paris, France. The 
grid is cast around the active material. 


850,790. RAILWAY SAFETY APPARATUS. George E. Ryan, New 
York, N. Y. A system for setting track signals before and be- 
hind trains. 


850,714. —TRANSFORMER. 


850,836. CUT-OUT BLOCK FOR CONNECTING FUSE IN CIR- 
CUIT. Harry H. Hornsby, Chicago, Ill., and Edward W. Anger, 
Jr., Adrain, Mich. A fuse block designed to receive but one size 
of fuse. 


850,837. SELECTIVE CALL APPARATUS. John A. Hulit, Topeka, 


Kan. Employs a compound balance-bar moved slowly by 
gravity. 
850,853. FIRE-ALARM APPARATUS. George W. Smith, Balti- 


more, Md., assignor of one-half to August Emrich, Baltimore, 
Md. A fire-alarm box, 


850,858. EMERGENCY TELEGRAPH. Murray C. Tunison, Los 
Angeles, Cal., assignor of one-half to Charles W. Harrison, 
Los Angeles, Cal. A device for making temporary telegraph 
connection. 


850,867. BATTERY OF ELECTROLYTIC CELLS. Robert H, F. 
Finlay, Belfast, Ireland. The _ electrolyzing chambers are 
formed by the electrodes and the separating diaphragms. 


850,870. ELECTRICAL SWITCH. Ray H. Manson, Elyria, Ohio, 
assignor to the Dean Electric Company, Elyria, Ohio. A tele- 
phone switch-hook. 

850,872. MOTOR CONTROLLER. Adolph Pedersen, Cleveland, 


Ohio, assignor to the Van Dorn-Elliott Electric Company, 
Cleveland, Ohio. A movable contact member is controlled by 
the magnetic fiux of the motor. 


850,886. TELEPHONE ATTACHMENT. Delzon G. Hobby, Albion, 
N. Y., assignor of one-half to Fred L. Ferris, Albion, N. Y. An 
adjustable telephone holder. 
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ISSUED WEEKLY 


A HYDRAULIC ANALOGY OF RADIATION. 

Much has been written of late concerning the radiation of 
energy, but particularly respecting the forms which we recog- 
nize as light and heat. The scientific world is always deeply 
interested in this branch of physics, and just now the industrial 
world has been giving the subject considerable attention, pri- 
marily because of the endeavor to produce more efficient lamps, 
both gas and electric. Information respecting the form of these 
lamps and the reason why they are better than the older types 
is looked for eagerly. For a time new forms of lamps, particu- 
larly electric lamps, were pat forward with sufficient frequency 
to keep the interest keyed up to a high point, and more recently 
those who are able to write upon the scientific phases of the 
problem of improving lamp efficiency have been giving the 
public the benefit of their knowledge. 
an effect to 
which is attributed part, at least, of the better efficiency of the 


newer forms of lamp. But although certain of these lamps 


Much has been said about selective radiation, 


undoubtedly show selective radiation, it seems evident that their 
improvement depends more upon an increase in temperature. 
As the quantity of light radiated increases with the twelfth 
power of the temperature, but a slight increase in {temperature 
is necessary to increase very considerably the amount of light; 
in fact, with an incandescent filament at about 2,000 degrees, 
an increase in temperature of 100 degrees centigrade will about 
double the amount of light delivered. Selective radiation, while 
it does take place, can not, therefore, be credited with much of 
the improvement, since it is known that the newer filaments 
are operated at a higher temperature than the old. 

Nevertheless, the subject of selective radiation is of grent 
interest, not only theoretically, but from a practical viewpoint, 
because it is only in this direction that we can hope to obtain 
efficiencies which would be respectable as compared with those 
Selective radiation is defined 
somewhat indefinitely as a radiation which does not follow the 


of other transforming devices. 


law of radiation followed by that hypothetical radiator, a black 
body. In other words, it generally refers to a form of radiation, 
the luminous rays of which bear a larger proportion to the whole 
than do those of the black body. The 


the smaller the proportion of the heat 


more selective the 
rather, 
waves, the better the efficiency. Just what the mechanism is 
which produces this result is not known, though it must, of 
course, depend upon the molecular structure of the radiating 
body. The subject is a little hard to understand at first, and 
therefore any suggestions tending to make it more comprehen- 


sible are weleome. 


A suggestion of this kind is q@nade dy Dr. 
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R. W. Wood, in Nature, April 11. He suggests a hydraulic 
analogy of the radiating body which serves to illustrate the 
radiation in general, and can be made to show how selective 
radiation would take place. Analogies must always be used 
with reserve, and no one who is not very familiar with all the 
illustrated 


attempt to make them or extend them further when suggested 


phenomena exhibited during the action should 


by others. But when used within the proper limits, they are a 
useful and instructive aid to the imagination. 

Dr. Wood's analogy is a simple one,and while it does not show 
why radiation should be selective, it does show how it can be 
so, A radiating body is likened to a hollow vessel into which 
water is poured. ‘This vessel is provided with openings at the 
bottom, through which the water issues. These openings may 
he of different sizes, thus corresponding to different wave- 
lengths of radiation. When water is poured into the vessel it will 
flow out from the openings at the bottom at a rate depending 
upon the height of water in the vessel; and if the rate of inflow 
he constant, the level of water in the vessel will finally reach a 
fixed point. This depth of water corresponds to the tempera- 
ture of a radiating body, the liquid poured into it to the heat 
absorbed, and the water issuing from the lower openings to the 
radiations given out. Under fixed conditions the outflow is 
equal to the inflow. The larger openings correspond to the 
longer wave-lengths, and the smaller ones to the shorter. More 
water will, therefore, issue from the larger openings, and this 
corresponds to the greater radiation of energy from a hot body 
in the form of heat waves. Increasing the rate of inflow raises 
the height of water—that is to say, the temperature of the body 
—until this has reached such a point that the outpour again 
equals the inflow; Lut the. larger wave-lengths—that is to say, 
the larger jets—will still represent the greater portion of the 
radiation. 

Selective radiation may be represented by plugging up more 
or less tightly those openings which correspond to the rays which 
are given off in diminished quantity. The outflow from these 
openings will thus be diminished. The immediate result will he 
to decrease the rate of outpour of the entire vessel; therefore, 
the height of water 


that is to say, the temperature—will in- 
crease until conditions again become stable. But now, although 
we may have the same outflow of energy or water, we have a 
higher temperature and a greater proportion of outflow in the 
smaller jets, corresponding to the shorter wave-lengths. Further, 
a good radiator must be a good absorber, and a selective radiator 


must also be a selective absorber. This may be illustrated by 


plunging our vessel, while empty, into a vessel of water and 
allowing the latter to flow into it through the openings at the 
bottom. If the larger openings are still plugged up, a greater 
absorption will take place through the smaller openings. This 
corresponds to the reflection of the longer wave-lengths. 

The analogy is very pretty, since it shows clearly how a 
radiating body behaves. As mentioned above, it does not attempt 
to show why it behaves in this wav. This effect may be due to 
several reasons. Selective radiation may take place on account 
of the molecular structure, or it may be due to a surface forma- 
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tion. The body, although made up of a material usually a good 
reflector, may be given such a form as to force it to absorb 
practically all the light which falls upon it. For example, a 
bundle of polished steel needles will absorb all of the beam of 
light falling upon their points, although the metal of each 
needle is a good reflector. The action is due to successive reflec- 
tion from surface to surface until the radiation is entirely 
taken in. Such a body should act in the reverse sense, and thus 
become a good radiator. 

Among other things, Dr. Wood mentions an interesting point. 
Transparent bodies are naturally poor radiators, yet these can 
be made to radiate. He found that beads of fused sodium pyro- 
phosphate did not radiate at all, and if they are allowed to be- 
come cold, they become traversed by many cleavage planes and , 
lose their transparency. Then, if re-heated, they radiate strongly 
: Air-bubbles enclosed within a 
transparent body also cause it to radiate. This effect has not 
been explained, but it is thought that it depends in some way 
upon a surface action. 


until they again become fused. 


ARTIFICIAL FERTILIZERS. 

Of the various attempts to fix atmospheric nitrogen directly 
by the action of the electric arc, but one survives to-day—that 1s, 
the Birkeland and Eyde system, now in operation at Notodden, 
Norway, where there is a 2,000-horse-power plant which, it is 
reported, ig running profitably. The success of this system 
seems to depend upon the method employed of spreading out the 
arc by means of a magnetic field, so that a comparatively large 
volume of air is exposed to the action of each arc. In this spark 
method, unfortunately, the energy is used in a very inefficient 
manner, only a few per cent of it being absorbed in bringing 
about a chemical combination. 

A method which seems to be more effective, although it works 
indirectly, is that now being tried on a practical scale at several 
plants in Europe. This process has been referred to severa! 
times, but the information has been rather indefinite. At a 
recent meeting of the German Elektrotechnischer Verein, Dr. G. 
Erlwein gave some details which are of considerable interest. 
The process depends upon the reaction, observed first by Frank 
and Caro, which takes place when nitrogen is passed over heated 
carbides of the alkaline earths. These take up the nitrogen 
and form cyanide or cyanamide compounds. The method firat 
used on a practical scale consisted in passing air over heated 
calcium carbide, but the high price of the carbide at that time 
led to a more direct treatment, the lime and coke being mixed 
together and heated, and, at a certain point, nitrogen was passed 
through the furnace. The furnace was constructed in a way 
somewhat similar to the carborundum furnace, but passages 
were left through the mass for the percolation of the nitrogen. 
More recently the price of carbide decreased, so that it could 
again be used as economically as the raw materials. It should 
be noted here that in this process there are two reactions: first, 
the formation of carbide; second, the conversion of this into 
cyanamide, In the spark process the result is a direct produc- 
tion of a weak solution of \nitriecacid, but ‘this must. be com- 
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bined with some base in order to make it useful for fertilizing 
purposes. In a sense, this method is then indirect also, and 
though it is very wasteful of energy, the final product does not 
even contain all of the energy taken up from the electric arc, 
for a good part of this is lost again when the acid reacts with 
the base. It is possible that this may have something to do 
with the better efficiency of the cyanamide process, but it seems 
more probable that the latter utilizes the heat of the electric 
current more efficiently in the first place, since the furnace can 
be comparatively well insulated. 

The cyanamide process as now worked consists in heating 
calcium carbide and passing through this pure nitrogen obtained 
from the air either by passing it over heated copper or by frac- 
tional distillation of liquid air. This introduces another step 
in the process which must add considerably to the expense, but 
the results, no doubt, are much better than those obtained when 
the air was used directly. It is said that the cost of producing 
nitrogen from liquid air is about one cent per cubic metre. A 
ton of calcium carbide is now produced for about one-half 
kilowatt-year, and this will absorb over 500 pounds of nitrogen. 
In other words, it takes about two kilowatt-years to obtain one 
This 
material is used directly as the fertilizer, as the calcium is itself 
beneficial. It is said that the energy required to produce a ton 
of combined nitrogen by means of the electric arc is about three 
times the figure just given. Plants for the manufacture of 
cyanamide are now projected for Dalmatia, France, Switzer- 
land, Germany, Norway and this country. 


ton of nitrogen in the form of calcium cyanamide. 


THE SELF-EATINGUISHING ARC. 


One of the interesting phenomena observed in recent years 
in connection with high-potential transmission work -is the 
formation of an electric arc due to an accident which burns out 
part of a high-tension cable. The arc thus formed goes out, 
reforms, and is again extinguished, the whole apparatus form- 
ing, in a sense, a low-frequency interrupter. This accident has 
occurred several times, generally with more or less damage to 
the system involved. The explanation of this peculiar phenome- 
non which has generally been accepted is that the arc formed 
after the burning of the cable amounted practically to a short- 
circuit on the system. A heavy current was thus drawn, but as 
the resistance of the arc is comparatively small as compared 
with the rest of the system, the voltage across the former fails 
to fall, and this is accentuated by the effect of the heavy load 
on the generators. As the potential decreases, a point is even- 
tually reached when it is not sufficient to maintain the arc. The 
latter, in consequence, dies out. The sudden opening of the 
circuit then causes a rise of potential, which may carry it to a 
point above normal, and this causes a reformation of the arc. 
The process is repeated, the arc being formed and extinguished 
until finally stopped by some other means. 

In an article contributed to L’Eclairage Électrique, April 13, 
by M. Paul Bary, there is an interesting study of the mechanical 
action of currents in electric conductors. This begins by call- 
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“row column of mercury. 


words, acts as a rather poor interrupter. 
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ing attention to the action of a heavy current when flowing 
through a comparatively small liquid conductor, such as a nar- 
The ampere effect, which tends to 
draw together elementary currents, contracts the conductor until 
it finally causes it to separate and open the circuit. The stop- 
page of the current then allows the mercury to flow together 
again, when the action will be repeated. The device, in other 
M. Bary has made a 
careful study of this effect, and believes that to it may be 
attributed the action of certain types of electrolytic interrupter. 
He has made use of the effect to pulverize metals, as metallic 
spray is formed at the moment of the break. He uses it also 
to study the rate of propagation of waves in liquids, for by using 
an alternating current, stationary waves may be produced in the 
conductor. He attributes the action of the singing arc and 
the phenomena observed in Geissler tubes, in part at least, to 
this effect, for if the magnetic force is sufficient to break a 
liquid conductor, it should much more easily break a gaseous 
The 


action with liquid conductors is only observed with compara- 


conductor, the particles of which are much more mobile. 
tively large currents. When the current density is small the 
pressure exerted on the conductor, which is proportional to the 
square of the current, is not sufficient to cause the break. With 
gaseous conductors the effect should be produced with much 
smaller current values, and with still smaller ones in the case 
of the exhausted tube. 

It seems possible that the periodic interruption which has 
been observed, as mentioned above, on high-tension power ap- 
paratus, may be due, in part at least, to this action described by 
M. Bary. We have here a heavy current, as is necessary. The 
fact that it is alternating does not alter the conditions, except 
to cause the pressure to become alternating, as the action is 
independent of the direction of the current. It suggests that a 
study of very heavy arcs in air would be not only interesting, 
but possibly productive of valuable results. 
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MOTOR-CAR SERVICE. 


During the last year railway operators have given a lot of 


attention to light, self-propelled cars for supplementing their 
regular train service. These so-called motor-cars are light, yet 
capable of fairly high speed, and require but a small crew to 
operate them. They afford a means of giving frequent service 
on steam roads, thus enabling the latter to meet, in part at least, 
the competition of the electric roads. 

The electric railroad has many things to its credit, but, 
nevertheless, it should also recaive the credit for this new 
departure in railway work, for there is no doubt that the motor- 
car service referred to would not have been introduced, at least 
for some time yet, were it not for the necessity of offsetting in 
some way the inroads which competing electric roads are making 
in the passenger traffic of the steam lines. The electric system 
not only provides additional means of traveling, but is forcing 
the steam lines to give a better service than they maintained 
before. 


106 


Vol. 50—No. 18 


The Design of a 1,500 to 3,000-Kilowatt Steam-Electric 


Central Light a 


STEAM PIPING. 


N order to draw either saturated or su- 
perheated steam from the boiler the 
cross-pieces from the two drums of 

each boiler are connected to the nozzle of 
the superheater, by means of two angle 
globe valves and a T fitting, as will be seen 
in the cross section (Fig. 3) of the plant. 
As the pipes lead to one common header 
and as the pressure from one boiler may 
easily vary, a non-return angle-valve is 
directly mounted on the above-mentioned 
T. From here a four-inch pipe leads to 
the header, which is seven inches in diam- 
eter. It would have been an easy matter 
to have brought the pipes from the header 
through the division wall directly to the 
throttles of the turbines nearest the boiler 


(Concluded.) 
By Frank Koester. 


bines, while the boiler feed pumps and the 


two small house pumps are operated also 


from steam of the same character, except 
that this steam will contain a small 
amount of water which has been collected 
from the entire pipe system, the steam for 


these pumps being drawn from the bottom — 


of the lowest main header and the piping 
therefore acting at the same time as a 
drip system. There are no further traps 
or similar features for draining the re- 
mainder of the system. The reason for 
this is that, first, the steam does not con- 
tain much water, which would not inter- 
fere with the operation of pumps of this 
character, and, second, one does away with 
the trap system, which is lable to leak 
large quantities of steam after a short 


nd. Power Plant. —IlIl. 


section of pipe is forty-five feet long and 
under ordinary operating conditions does 
not carry any steam. On each end of the 
steam down-takes valves are also placed. 
Besides this there are valves inserted at 
the branches leading to the turbine and 
exciter engines in order to cut out anv 
section of the pipe in case of emergency. 
The supply pipes to the turbines have 
additional gate-valves close to the units, 
controlled by stands on the operating room 
fioor. 

The upper as well as the lower header 
pipes are well anchored on the crane and 
building columns, and has been indicated 
on the plan (Fig. 2), as well as in the pipe 
drawing (Fig. +). This has been done, 
first, on account of vibration, and, second, 
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room, While in carrying over to the other 
turbines in this manner difficulty would 
have been experienced in supporting and 
draining the pipes, and it would certainly 
not have improved the appearance of the 
plant. 
bring two seven-inch steam down-takes be- 
low the main operating room ‘floor, con- 
necting them together here, by means of a 
short header, in order to form a complete 
ring. From this lower section, as will be 
seen in the pipe drawing (Fig. 4), as well 
as in the cross section (Fig. 3), five-inch 
pipes run below the generating room floor, 
rising through it to the turbines. A simi- 
lar arrangement has been made for the ex- 
citer units. The auxilary machinery, 
such as the circulating water pumps, house 
pumps and hot-well pumps, draw their 
steam from the main steam pipe leading 
to its turbine. These pumps operate under 


the same steam conditions as the tur- 
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The writer therefore decided to- 


time in service. It will be seen in the ac- 
companying piping sketch (Fig. 4) that 
the upper header does not have any drip 
pipe at all and the small amount of con- 
densation will run down into the lower 
header, where all T’s and outside ends of 
valves are connected by a three-fourths- 
inch globe valve and an additional check- 
valve to a short one-and-one-half-inch 
header from where the pipe leads to the 
above-mentioned pumps. 

In order to secure a proper operation 
and so that any section of the pipe may 
be easily cut off in case of an emergency, 
non-return valves must be placed near the 
boiler, The four-inch pipes leading from 
the boilers to the header may be cut off 
at the header by gate-valves, while in the 
header itself, at the junction of boiler 
No. 4 and boiler No. 5, are inserted two 
One valve would 
have been sufficient were it not for the 
condensation in the pipe, as the latter dead 


seven-inch gate-valves. 


on account of expansion. As the anchors 
are located in the middle of the piping, 
the expansion has to extend toward. both 
ends. The expansion of one side (sixty 
feet) will be approximately two inches 
and will be easily taken up by the four- 
inch pipes leading from the boilers to the 
header, while the expansian of each half 
of the lower header, each of which has a 
length of about thirty-five feet, 1.2 inches, 
is taken up by the steam down-takes, which 
are some twenty-three fect long. It will 
therefore be seen that no expansion loops 
are necessary. The lower steam header, as 
well as the pipes leading to the turbines, 
are carried from the floor beams above, 
while the upper steam header is easily sus- 
pended from the steel structure carrying 
the smoke-flue. A platform will be erect- 
ed directly beneath the latter header in 
order to give easy access to the various 
valves. This platform will be carried 
by the division wall at one-end and the 
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beams from which the boilers are sus- 
pended, at the other end. 

Returning to the size of steam pipes, 
the following data was employed in the 
calculations, as the manufacturers guar- 
antee a steam consumption not to exceed 
seventeen pounds per kilowatt-hour, nor- 
mal load for rated capacity, and as ap- 
proximately ten per cent of the total 
steam consumption is used for auxilia- 
ries, etc., the twenty pounds assumed in 
the beginning of the article is a safe as- 
sumption. As the volume of dry saturated 
steam at 175 pounds pressure is 2.4 cubic 
feet per pound, the total volume of steam 
per turbine per hour would be 275 by 17 
by 2.4 = 11,220 cubic feet, giving a veloc- 
ity, in a five-inch pipe, of 7,000 feet per 
minute. Under ordinary operating con- 
ditions dry saturated steam is not used, 
but steam superheated about 150 degrees 
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therefore chosen for the header or ring 
system. 

The pipes will be covered with a thin 
layer of asbestos cement upon which is 
laid eighty-five per cent magnesia sectional 
covering, held together with galvanized 
iron wire netting. Over this an eight- 
ounce canvas covering is securely sewed 
and finally painted with fireproof paint. 

TURBINES AND GENERATORS. 

The turbines will be of the horizontal 
type, connected direct to the generators 
and both mounted on a common bed-plate. 
They are arranged, as will be seen in the 
plan (Fig. 2), two side by side, with steam 
ends toward the middle of the room. The 
steam connections are five-inch, each tur- 
bine i$ provided with a screen and throt- 
tling valve. After the steam has passed 


through the turbine it exhausts into the 
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1,800 revolutions per minute has 7,200 
alternations per minute (four poles), thus 
giving sixty cycles per second, suitable 
for lighting, power and railway service— 
for which purpose this plant has been de- 
signed. The voltage is 2,300. Due to the 
high velocity of these turbines, a “closed” 
type of generator is employed on account 
of the otherwise very objectionable noise. 
This necessitates a ventilating system 
which is obtained by bringing a fresh-air 
duct in under the main operating room 
floor to a point directly below the gener- 
ator and discharging up through the bed- 
plate. Air is drawn from the area at the 
side of the building, the duct being turned 
downward and protected with a netting so 
as to prevent the entrance of any foreign 
substances. 
CONDENSING PLANT. 
The arrangement of the condensing 
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Fahrenheit, which increases the volume 
approximately thirty-one per cent, thus 
giving a lineal velocity in the same size 
pipe of 9,100 feet per minute. 

Even though there is considerable dif- 
ficulty at times in securing fittings for 
five-inch piping (the greater bulk of pipe 
being steel), it would be poor practice to 
use one size larger (six inches), as the 
velocity would be only 6,500 feet for su- 
perheated steam, while the velocity in a 
four-inch pipe would be too great for 
American practice, although frequently 
used on the Continent, where higher de- 
grees of superheat are common practice. 
For the same reasons, and taking well into 
consideration the steam consumption of 
the auxiliaries, four inches was chosen as 
the size of pipe from the boilers to the 
header. 3 

As four four-inch pipes are approxi- 
mately equivalent in carrying capacity to 
one seven-inch pipe, a seven-inch pipe is 


condenser through a twenty-four-inch out- 
let. 
On account of the small weight of the 


turbo-generator and as much space is re-. 


quired in the basement for condensers and 
their auxiliary machinery, these turbines 
are carried in pairs on _ eighteen-inch 
beams, which in turn are supported on 
two concrete walls, thus giving ample 
space between and around the condensers 
and securing as easy a pipe arrangement 
as possible. 

Pressure oil to the bearings of the tur- 
bines is supplied by a small pump oper- 
ated from the main shaft of the turbine 
and mounted on the main bed-plate. Af- 
ter the oil has passed through the bear- 
ings, it is returned to a cooling and filter- 
ing system and used over again. The 
turbo-generator has a normal capacity of 
750 kilowatts and has an overload capac- 
ity of fifty per cent; it is of the revolv- 
ing-field, alternating-current type, and at 


plant depends upon the arrangement of 
the turbines, as the former is placed di- 
rectly below the latter. Each condenser is 
supported on two [-beams, in turn sup- 
ported by the small concrete piers and the 
turbine foundations. The exhaust of the 
turbine is so arranged as to discharge into 
the condenser or to the atmosphere. For 
this purpose an atmosphcric relief-valve 
is placed in the exhaust pipe as near to the 
turbine exhaust outlet as possible. A gate- 
valve is placed between the free exhaust 
and the condenser, so that in case of re- 
pairs to the latter or its auxiliaries the 
turbine may be operated and exhaust di- 
rect to the atmosphere. Particular pains 
must be taken to avoid any leakage on 
pipes under vacuum, as this will materi- 
ally affect the latter. A corrugated cop- 
per expansion joint is therefore placed be- 
tween the turbine and condenser, as will 
be seen in the cross section (Fig. 3), to 
take up the expansion, which amounts to 
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about one-eighth inch. The exhaust inlet 
to the condenser is twenty-four inches in 
diameter, while the free exhaust pipe from 
cach turbine is fourteen inches. The lat- 
ter size has been chosen to obtain a steam 
velocity of 5,000 feet per minute. All 
exhaust piping up to the atmospheric re- 
hef-valve is of east iron; the flanges, after 
being carefully bolted together, are paint- 
ed with shellac or asphaltum, while the 
rest of the exhaust piping, with the excep- 
tion of a few fittings, are made of spiral 
riveted pipe. As will be seen in the plan 
(Fig. 2), the two fourteen-inch pipes of 
the two turbines are connected to one 
pipe twenty inches in diameter, leading 
into a twenty-inch riser terminating a few 
feet above the roof in an exhaust head. 
This arrangement allows two turbines to 
discharge at the same time to the atmos- 
phere, while, under very unfavorable con- 
ditions, all three turbines may do the 
same. 

It is common practice to allow four 
square feet cooling surface per kilowatt 
of turbine capacity, thus giving 3,000 feet 
for the surface condensers. This appar- 
ently large surface is chosen, as at times 
muddy or comparatively warm water is 
supplied. Under the above conditions and 
in order to obtain from twenty-eight to 
twenty-nine-inch vacuum (barometric 
reading thirty inches), the liable figure of 
seventy pounds of water to condense one 
pound of steam will be assumed, an 
figuring the velocity in the centrifugal 
pump at 450 feet per minute, a ten-inch 
pump will be required. As there will be, 
when the plant is completed, four con- 
denser outfits, and as the velocity in the 
main circulating water intake has to be 
about 300 feet per minute, a twenty-inch 
pipe will be required. In order to have 
more uniformity in the size of pipes, the 
circulating water discharge pipe will be 
the same size. Both pipes, after supply- 
ing the first two condenser units, are re- 
duced to sixteen inches. It will be no- 
ticed in the accompanying condenser plan 
(Fig. 5) that two small house pumps also 
draw their water from this pipe-line. The 
duty of these pumps, as has already been 
touched upon, is to make up the water 
lost. by leakage at the boiler, consumption 
of the auxiliary machinery, ete. These 
pumps are six inches by four inches by 
six inches and have three-inch suction and 
two-and-one-half-ineh pipes. 
The circulating pumps, having a ten-inch 
suction and discharge, are operated by a 
horizontal engine (ten 
Inches by ten inches), and as the velocity 


discharge 


single-cvlinder 


of the circulating water to the condenser 
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has to be reduced, the pipe leading to the 
latter is twelve inches in diameter. The 
steam supply pipe to this engine is two 
and one-half inches and the exhaust three 
inches. 

The exhaust steam enters the condenser 
at the top, and as the condenser is of the 
counter-current type, the cooling water 
enters at the bottom and is discharged at 
the top, where a twelve-inch connection 
is made to the main discharge pipe, lo- 
cated below the intake pipe in the trench, 
and emptying into the river. After the 
pumps have been started a syphon is 
formed and the pumps are required to 
overcome friction only. Both intake and 
discharge pipes are made of cast iron and 
outside of the power-house are imbedded 
in the earth. The intake pipe must be 
provided with a screen and a foot-valve. 
The circulating water pumps will be 
primed by means of the air or dry vacuum 
pumps. 

These latter pumps are located outside 
of the turbine foundations, as will be seen 
in the condenser plan (Fig. 5). The air- 
pumps are connected to the condenser by 
means of a four-inch pipe and discharge 
through a three-and-one-half-inch pipe in- 
to the main atmospheric exhaust pipe. A 
dry vacuum pump six inches by fourteen 
inches by ten inches will be required, the 
steam connection being one and one-quar- 
ter inches and the exhaust one and one- 
half inches. 


On the bottom of the condenser is a hot-: 


well, where the condensed steam is col- 
lected. From here the water is drawn 
away through a three-inch suction pipe by 
means of a duplex pump (five inches by 
four and one-half inches by five inches) 
and discharged through a two-inch pipe 
into the make-up tank. These pumps 
start automatically by means of a regu- 
lator in the hot-well. 
EXCITERS AND AIR-COMPRESSOR. 

To secure a continuous operation of the 
plant two exciter units are necessary, one 
of which is alwavs kept in reserve. As 
the ultimate total capacity of the plant 
is 3,000 kilowatts, one per cent, or thirty 
kilowatts, will be the required capacity of 
each exciter, this taking into considera- 
tion the fact that the latter can not be 
overloaded to the same extent as the main 
units. As practically all the auxiliary 
machinery is steam driven, the exciters 
are operated by eight-inch by eight-inch 
horizontal engines, the steam connection 
being two and one-half inches and the ex- 
haust three inches. 

For the purpose of blowing out the 
generators and switchboard apparatus, an 
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air-compressor is installed at one side in 
the switching room. ‘This is driven by 
means of a chain from a five-horse-power 
motor mounted on the frame of the com- 
pressor. 

SWITCHBOARD AND WIRING SYSTEM. 

As already stated, the switchboard is 
located in the middle of the generating 
room on the side wall. The generator 
feeders run under the floor direct to the 
oil switches, which are suspended from 
the generating room floor, from where 
they lead through one main slot to the 
rear of the switchboard. The switchboard 
itself is made of marbleized slate mounted 
on a steel frame. There are four gener- 
ator panels, each twenty-four inches wide, 
two exciter panels, each sixteen inches 
wide, and eight feeder panels for lighting 
and power, also each sixteen inches in 
width, and one panel for the sectionaliz- 
ing switches, this latter being thirty-two 
inches wide. This gives a total length of 
switchboard of about twenty-five feet. 

In order to secure a flexible system and 
at the same time insure continuity of serv- 
ice and proper protection for the entire 
equipment, the following apparatus is 
mounted on the various panels. Three of 
the generating panels, the fourth being 
left blank for a future unit, each contain 
three ammeters for reading the current in 
each phase, one wattmeter, one field 
ammeter, and one power-factor indicator ; 
these six meters being arranged in two 
vertical rows on the upper part of the 
panel. A recording wattmeter is 
mounted for convenience on the back 
of the board. Below the above- 
mentioned meters on the front of the 
board are symmetrically arranged one field 
switch, one potential receptacle and plug, 
one synchronizing receptacle and plug, 
one three-pole, double-throw oil switch op- 
erated by hand, and one rheostat wheel. 
The generator panels are mounted at one 
end of the board and on the outside pane! 
is placed a swinging bracket containing 
one wattmeter, one synchroscope, and two 
svnchronizing lamps. Adjoining the gen- 
erator panels are the two exciter panels, 
each containing a voltmeter, ammeter, 
rheostat wheel and a two-pole, single- 
throw knife switeh, the equalizing switches 
being mounted directly at the machines. 

Upon each panel for the outgoing feed- 
ers 18 mounted a three-pole, single-throw 
oil switch in order to draw current from 
cither of the two sets of buses, and an 
ammeter and voltmeter, a watimeter being 
unnecessary, as the power may be meas- 
ured at the substation. 

A special lighting panel will be installed 
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at the side of the office in the switching 
room, as shown in Fig. 2. This panel will 
be thirty-two inches wide, with the fol- 
lowing mounted on the front: one double- 
pole knife switch for each lighting circuit 
and one double-pole, double-throw knife 
switch so that the lighting buses may be 
thrown on to the exciter buses or on to the 
secondary of a special lighting trans- 
former. Near this transformer is mounted 
its oil switch. There is also a small three- 
phase transformer for supplying power 
to the coal conyeyer and air-compresxor 
motors with the main oil switch mountcd 
at the transformer and local knife switches 
mounted at each motor. 

The accompanying diagram (Fig. 6) 
shows the main features of the wiring dia- 
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The double bus-bar system has been 
adopted for the same reason as the rin: 
system in the steam piping. Both the 
wiring and piping systems are the main 
arteries in their respective departments, 
upon which depends largely the effective 
and continuous operation of the plant. 
Current may be thrown into either of the 
two buses or on both at the same time, 
and the outgoing feeders may draw from 
one or both sets. One bus-bar system 
may serve exclusively for light and the 
other for power, the outgoing feeders lead- 
ing underground to the various substa- 
tions where the current is transformed to 
voltages suitable for either light or power. 

CONCLUSION. 
To give an exact figure of the cost of 
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Fie. 6 —WIRInG SYSTEM, 


gram, smal] details, such as the location 
of meters, etc., being omitted. It will be 
seen that the bus-bars are cut up by means 
of sectionalizing switches at four different 
places, one being between the outside gen- 
erators and two being between generators 
No. 2 and No. 3. This latter precaution 
has been taken in order that interruption 
of the lighting and motor circuits may be 
reduced to a minimum. It will be seen 
from the diagram that the entire system 
is laid out as symmetrically as possible, 
and sufficient switches have been placed 
so as to make the system as flexible as 
possible, and in order to meet any emer- 
geney which may arise in the plant itself 
or in the outgoing feeders. 


this plant is impossible, as it depends so 
largely upon the location. As this plant 


has been designed with the best possible’ 


equipment, using all first-class material 
and with the point in view of reducing the 
working force to a minimum, assuming 
that the site is convenient for securing la- 
bor and shipping facilities, the price of the 


plant, with the complete ultimate equip- | 


ment (3,000 kilowatts), would approxi- 
mate $390,000, or $130 per kilowatt nor- 
mal rating. This figure is the result of a 
comparison of the actual costs of a number 
of similar plants which have come either 
directly or indirectly under the writer's 
charge. Increased size and capacity of a 


plant may reduce the first cost to about 
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$100 per kilowatt, depending, of course, 
as stated, upon the size of the plant. An- 
other alternative for reducing the cost of 
the plant, which unfortunately is too fre- 
quently adopted, is to simplify the gen- 
eral layout. Such plants are built for the 


purpose of putting them in operation as 


soon as possible, securing a large number 
of customers and selling the plant with a 
large profit, regardless of operating econ- 
omies. For following this scheme the 
writer would suggest the following sim- 
plifications, and by adopting these the 
plant may still be run satisfactorily, but 
the number of employés and operating 
expenses will be increased, while the first 
cost will be decreased some $50,000 or 
$60,000, making about $110 per kilowatt: 
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Do away with boiler-room basement, sus- 
pended coal bunkers and suspended ash 
hopper, coal and ash handling conveyer 
system, mechanical stokers, and also the 
track scale for weighing the incoming 
coal. The coal cars may be brought on a 
trestle higher than shown in the cross- 
section, so that the coal may drop from 
the car and slide through an opening to 
the boiler-room floor or be shoveled on 
to it. The ashes will be carted away from 
the main operating-room floor. With this 
arrangement the height of the boiler room 
will be decreased twenty feet. At the same 
time the generating-room basement and 
area-way at the side of the building may 
he omitted, in which/ case—the, turbines 
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would be installed on frameworks built up 
so as to leave space for the condensers, 
ete., underneath, and small pits dug so as 
to accommodate the hot-well pumps. 

The pipes, such as mains, steam, ex- 
haust, blow-off, etc., will be placed in 
trenches. The piping system may be sim- 
plified by omitting some of the valves, and 
also the provision for drawing either su- 
perheated or saturated steam. In fact, 
the superheaters themselves may be 
omitted. Another saving could be effected 
by simplifying the bus-bar system, using 
a single instead of a double system. As 
the space in the basement used for switch- 
ing purposes, repair, store, locker rooms, 
ete., has been done away with, a two-story 
compartment will be required for this 
purpose. The second story, of course, will 
be installed directly above the main 
switchboard, and over the entire length 
of the generating room. From the total 
height of the generating room thirteen 
feet will be saved. 

Instead of the generating-room floor 
being tiled, it may receive a granolythic 
cement finish. Also the tiled wainscoting 
around the room may be omitted. 

Of course, a case might arise where the 
installation of condensers and their auxil- 
iaries would be unadvisable, depending 
upon the character of the water supply. 
Before laying out the plant a close study 
of this feature should be made. 

A still further decrease in first cost 
could be obtained by doing away with the 
steel columns and having only the roof 
trusses of steel, the wall being of brick in- 
stead of reinforced concrete, tlie crane 
runway resting on brick pilasters. 

If the plant were to be built on the 
Continent, where the operating conditions 
are considered of greater importance, and 
where still better results are desired than 
those obtainable with the original equip- 
ment, the following design would have 
been adopted: 


No stokers would have been installed, - 


as labor is easily obtainable so skilled as 
to produce one horse-power hour for one 
and a quarter pounds of coal at 12,000 
British thermal units per pound. The 
turbines are sold with the guarantee that 
the steam consumption will not exceed 
nine and a half to ten pounds per indi- 
cated horse-power hour when using a high 
degree of superheat at 175 to 200 pounds 
pressure and a vacuum of not less than 
twenty-seven inches, and everyday prac- 
tice that these guarantees are 
strictly lived up to. Superheaters will 
be installed capable of furnishing steam 
at a total temperature of 700 degrees to 
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750 degrees Fahrenheit, which would not 
cause any extra deterioration in the tur- 
bine. All auxiliary machinery will be 
motor-driven, and a small storage battery 
will be installed for supplying light for 
the station and exciter current in case of 
emergency. As, however, warm water is 
required for boiler feed, economizers will 
be installed in the basement, where also 
the smoke-flue will be arranged. Smoke- 
flue and chimney will both be built of 
brick. 

Owing to the higher temperature of 
the steam a greater velocity will be se- 
cured, and the size of pipes will be de- 
creased. The wiring system will be a more 
complicated one. 

Assuming that the total water consump- 
tion of this plant, including auxiliaries, 
leakage, etc., is seventeen pounds per kilo- 
watt-hour, a very unfavorable figure un- 
der Continental conditions, and the water 
consumption for the above-designed plant. 
of twenty pounds per kilowatt-hour, there 
will be a saving of three pounds effected. 


On account of the fact that the plant is 
for both lighting and railroad purposes, 
and will, therefore, have a widely-fluctuat- 
ing load, we will assume that the total 
daily output of the 3,000-kilowatt station 
is only 30,000 kilowatt hours. Assuming 
further that one pound of coal evaporates 
eight pounds of water, and that the coal 
costs $2.50 per ton, a saving of $4,180 
will be effected per year. This is a net 
saving of fifteen per cent of the total 
coal consumption. 
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“Boiler Waters, Scale, Corrosion, Foam- 
ing.” William Wallace Christie. New 
York. D. Van Nostrand Company. 6% by 
914 inches. 235 pages. Cloth. Supplied by 
the ELECTRICAL REVIEW at $3.00. 


The author clearly points out in the 
fore part of this work the value of us- 
ing pure water in a boiler. Corrosion 
and boiler scale are well treated, and in- 
structively illustrated by photographs of 
samples taken from various boilers in va- 
rious parts of the country. The preven- 
tion of boiler corrosion and scaling is 
ably discussed. A chapter on foaming 
describes the various methods of frecing 
the feed-water of oil. A very valuable 
article is that on fceed-water heaters, both 
of the open and closed type. The latter 
are of especial interest. But little infor- 
mation is given in the article on econo- 
mizers, only one make being discussed. 
Water purifiers are treated at length but 
not completely; many valuable and inter- 
esting illustrations are contained in this 
chapter and some useful tables are given 
in the concluding one. 

The book, taken as a whole, is a good 
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one and fills a long-felt want. It is truly 
a “pioneer on this subject in this country,” 
as announced by the author, and might 
well be adopted by every user of steam; 
for, if its dictates are intelligently fol- 
lowed, considerable cost of repairs will be 
obviated, as to-day very little attention is 
given to softening feed-water and remov- 
ing the impurities. 

“Alternating-Current Motors.” A. S. Mc- 
Allister. New York. McGraw Publishing 
Company. Cloth. 278 pages. 6% by 9% 


inches. Illustrated. Supplied by the ELec- 
TRICAL REVIEW at $3.00. 


It is pleasing to note that the author 
starts directly at his subject without the 
discussion of electrical units and elemen- 
tary theory with which so many authors 
begin books on similar subjects. The first 
chapter deals with the properties of sin- 
gle and polyphase circuits and the meas- 
urement of power in them. The nine fol- 
lowing chapters take up the characteris- 
tics of the various forms of induction mo- 
tors, induction generators and induction 
frequency changers. The treatment of the 
Heyland motor is especially good in that 
it starts with the plain induction motor 
at standstill with the secondary excited 
at full frequency, then takes up the same 
motor at synchronism with direct-current 
secondary excitation and shows how Hev- 
land obtains an intermediate condition 
by means of a commutator. The treat- 
ment of the single-phase induction motor 
is also good. The eleventh chapter gives 
some of the fundamentals of synchronous 
motors and converters. Chapter twelve 
is a general discussion of electromagnetic 
torque. Chapters thirteen and fourteen 
deal with the plain and compensated repul- 
sion motor. The plain and compensated 
series motors are discussed in chapter 
fifteen. 

The subject of prevention of sparking 
in single-phase commutators is fully dis- 
cussed in chapter sixteen. 

The general method of treating all mo- 
tors is first to outline the theory roughly, 
leaving out the less important factors and 
then to go. through again putting in the 
details. All of the motors are treated 
both algebraically and graphically, with 
considerable stress on the graphical 
method. In the algebraic treatment, com- 
plex quantities have not been used. The 
relation between the different chapters on 
the induction motor is not clear in some 
cases, as practically the same ground is 
covered by a number of them. This is 
probably due to the fact stated in the 
preface that some of the matter was writ- 
ten as articles for the technical press. 
While the book is rather abstract, still 
it gives a good general idea of the charac- 
teristics of the different-motors. 
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A NEW TYPE OF INDUCTION MOTOR. 


BY LOUIS J. HUNT, A.M.I.E.E. 


The motor described in this paper pos- 
sesses all the characteristics of the ordi- 
nary type of slip ring induction motor, 
but differs from it in the arrangement of 
the windings. These are arranged to per- 
mit of the starting or regulating resist- 
ances being connected to the stator wind- 
ings instead of to slip rings in the ordi- 
nary manner. The machine is an im- 
proved form of “cascade” motor, having 
two magnetic field systems superimposed 
upon one another in the same core body. 
The second field has its origin in the rotor, 
and consequently induces secondary cur- 
rents in the stator windings. 

Machines of this type may be roughly 
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Fio. 1.—GENERAL ARRANGEMENT OF MOTOR. 


divided into two groups, the first including 
motors depending upon suitable spacing 
of the stator windings to insure non-inter- 
linking of the two fields, and the second 
including machines provided with two 


stator windings wound for dissimilar 


numbers of poles. 

The new motor belongs to the second 
group, the two numbers of poles being so 
chosen that when divided by their greatest 
common factor the quotient is in one case 
an even and in the other an odd number. 
This insures non-interlinking of the two 
windings except by the agency of the 
rotor. 

Fig. 1 shows the general arrangement 
of this motor, from which it will be seen 
that it closely resembles in design the 
ordinary, type of machine. 

The stator carries a single winding, and 
is provided with terminals for connecting 
to the supply mains, and with tappings 
which are connected in pairs through re- 
sistances whilst starting or when rheo- 
static speed control is desired, and are 
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short-circuited at normal speed. The rotor 
is provided with a short-circuited winding 
without slip rings, unless designed to run 
at more than one efficient speed. 

The chief difficulties to be overcome in 
the design of a “cascade” motor are great- 
lv increased magnetic leakage and I?R 


Fie. 2.—THREE-PHASE Primary, S1x-PHA8E 
SECONDARY STATOR WINDING. 


losses. Where two stator windings are 
used the inductance of the one occupying 
that portion of the slots farthest removed 
from the rotor is very large, owing to the 
increased leakage from tooth to tooth. 

In experiments, which were made on a 
motor wound with separate eight-pole 
and four-pole stator windings, the for- 
mer being placed nearest to the rotor, 
it was found that the leakage per 
ampere-turn, per inch length of core 


` (after deducting the leakage of the 


end connections) was 7 in the case of 
the eight-pole winding and 11.4 in the case 
of the four-pole winding. The pole pitch 
of the four-pole winding was, of course, 
twice that of the eight-pole, and if the 
conductors had occupied the position of 
the eight-pole winding the leakage would 
have been certainly not more than six lines. 
By using one stator winding only, this 
difficulty was overcome, and experiments 
on the same motor showed that the power- 
factor and overload capacity were much 
increased, although only two-thirds of the 


Fie. 3.—StatrorR WINDING TAPPED FoR BEC- 


ONDARY CURRENT. 


copper was used. The stator windings are 
parallel wound, and each pair of tappings 
connects two points of the winding be- 
tween which there is no “primary” differ- 
ence of potential. Fig. 2 shows diagram- 
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atically a three-phase primary, six-phase 
secondary stator winding. 

The mains are coupled to the thre 
terminals of the “star,” and tne starting 
resistances, arranged for two-phase cur- 
rents, are connected to the tappings A, A’ 
and B, B’. The remaining tappings are 
connected to a four-pole switch mounted 
on the motor casing, and are short-cir- 
cuited after the machine has reached its 
normal speed. This winding, although 
involving the use of a short-circuiting 
switch, is preferred for constant speed 
motors, as the magnetic leakage and I?R 
losses are rather less than would be the 
case if the windings were tapped for 
three-phase currents only. The currents 
in each branch are in quadrature. The 
resultant stator current is equal to the 
geometrical sum of the primary and sec- 
ondary currents, and may be anything 
in value between 1.07 and 1.2 times the 
primary current. The arrangement of 
the windings and the power-factor of the 
motor determine the actual value of the 
current. 

For motors designed for variable speed 
work, with rheostatic control, it is prefer- 


Fig. 4.—Rotor with Two WINDINGS, ONE 
CONNECTED FOR Two POLES, THE OTHER FOR 
Four POLES. 


able to tap the stator windings for two or 
three-phase secondary currents in order 
that the whole of the windings may be 
active during the time when the tapping: 
are not short-circuited. Fig. 3 shows 
diagramatically a suitable winding for 
this purpose. The tappings A, A’; 
B, B’; C, C’ are connected to three inde- 
pendent resistances. 

Referring now to the rotor, a larg. 
number of different methods of winding 
are possible. It is important to keep the 
rotor I?R losses as small as possible in or- 
der to insure a high efficiency, and also to 
reduce the drop in voltage between the 
primary and secondary parts of the ma- 
chine. The voltage drop has an important 
hearing on the performance of the motor 
as, omitting consideration of the induct- 
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ance, the magnitude of the second flux 
depends upon it. If the IR drop be large, 
the overload capacity will be prejudicially 
affected. 

The rotor may be provided with two 
separate windings, one wound for z num- 
ber of poles and the other for y number of 
poles, the two being inter-connected. In 
this case the currents induced in the r 
pole winding flow into the y pole conduct- 
ors, and produce the second magnetic field. 
The objection raised to the two separate 
stator windings does not apply to the 
rotor, as the frequency of the currents 
is the same in both rotor windings. In 
fact, the local ‘leakage lines are due to 
the resultants of the currents in the two 
sets of conductors, and by suitable r 
rangement the total inductance of the two 
windings may be made less than the sum 
of the inductances considered separately. 
Fig. + shows a rotor having two windings, 
one connected for four poles and the other 
for two poles. The former is “star” and 
the latter “mesh” connected. The four- 
pole ampere-turns are consequently equal 
to 1.73 times the two-pole ampere-turns. 
Only one slot per pole per phase is shown 
in the diagram. 

Instead of grouping the bars in two 
separate three-phase windings, the four- 
pole and two-pole conductors may be con- 


nected to form a winding, as shown in- 


Fig. 5. 

This arrangement reduces the length of 
copper required in the end connections, 
und has the same effect as two separate 
windings. The two-pole bars are con- 
nected to form two “mesh” windings, as 
shown. Each four-pole bar is connected 
at one end to a two-pole bar, and at the 
other to a short-circuiting ring. There 
are two of these rings, one at each end of 
the rotor. Only the connections at one 
end of the rotor are shown. Those at the 
opposite end are duplicates of these. The 
outside circle represents one of the short- 
circuiting rings. The inner ring of small 
circles are the two-pole bars, the outer 
ring the four-pole conductors. Fig. 6 
shows this winding diagramatically. The 
dotted circles are the short-cireuiting rings 
and the full-line ones the “mesh” con- 
nected two-pole conductors. Each 1ad‘al 
line represents a four-pole har. 

A (4+ 2) pole winding has been 
shown, but it may be mentioned that as 
the resultant magnetic field is not sym- 
metrical, a motor having this number of 
poles is not satisfactory. Tf. however, dia- 
grams had been prepared for a larger 
number of poles thev would have been 
confusing when reduced to a small scale. 
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The currents of the two rotor-windings 
in any one slot may be algebraically added 
together and considered as one current. 
By a suitable arrangement of the connec- 
tions one winding may therefore be sub- 
stituted for the two, and the total C?R 
losses reduced to that of the z pole wind- 
ing only. Figs. 7 and 8 show the direc- 


Fios. 5 AND 6.—SPECIAL WINDINGS. 


tions of the currents in four-pole and two- 
pole windings at the instant when the cur- 
rent in the a phase is equal to m, and 


those in the b and c phases to = Two- 


2 
pole bars occupy only one-half of the slots. 
By super-imposing one diagram upon 
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faults; the slots are deep owing to the 
concentration of the conductors, and the 
inductance, for the same reason, is con- 
siderably higher than that of the windings 
already described. Experiments were 
made with a small twelve-pole motor, the 
rotor of which was provided with double 
windings similar to those shown in Fig. 4. 
After tests had been made, it was rewound 
with a single winding as shown in Fig. 5. 
The double winding gave a power-factor of 
0.78 and the single winding 0.72. These 
results were obtained with a double-wound 
stator. The eight-pole stator winding was 
then reconnected and provided with six- 
phase tappings, and further tests showed 
a rise in power-factor from 0.78 to 0.81. 
The efficiency was, of course, higher with 
the single than with the double rotor 
winding. One may extend the list of re- 
sultant windings indefinitely. 

The rotor windings already described 
are suitable for motors having one efficient 
speed. Motors are being manufactured 
which may run at two, three, or four 
efficient speeds, and it is clear that as these 


Figs. 7, 8 AND 9 —DIRECTION OF CURRENTS IN Four-PoLE AND Two-PoLE WINDINGS 
AND RESULTANT DIAGRAM, RESPECTIVELY. 


the other it will be seen that some of the 
currents cancel one another. The result- 
ant diagram is shown in Fig. 9. 

The number of conductors and the total 
length of the end connections are equal 


Mains 


Fic. 10.—STratorR AND Rotor WINDINGS FOR 
*NTAR” AND ‘‘ MeEsH’” CONNECTIONS. 


to those of the four-pole winding only. 
On the score of low copper loss this is a 
very good winding, but it has two serious 


require the addition of slip rings, the 
number of phases for which the rotors 
may be wound must be limited to two or 
three. 

A twelve-pole motor having a rotor 
carrying eight-pole.and four-pole wind- 
ings may, if fitted with three slip rings, 
he run at speeds corresponding to twelve, 
eight, or four poles without losses in re- 
sistances. For a two-speed motor the con- 
nections are very simple, and especially 
is this the case if two rheostats are used. 
Fig 10 shows diagramatically the stator 
and rotor windings where the latter are of 
the type shown in Fig. 4. 

If the motorbe wound for eight and four 
poles and the periodicity be fifty cycles 
per second, the two efficient synchronous 
speeds will be 500 and 750 revolutions per 
minute. The “mesh” connected rotor 
windings are wound for four poles and 
the “star” windings for eight poles. Slip 
rings are connected to the three terminals 


shown. The three stator terminals! are 


May 4, 1907 


connected to the mains, and the tappings 
are coupled in pairs by three resistances. 


As these resistances are cut out of circuit ` 


the motor speeds up until, with the tap- 
pings short-circuited, it reaches a speed 
approximating to 500 revolutions per 
minute. The three slip rings are now con- 
nected through resistances, and as these 
are cut out of circuit the motor speed in- 
creases until it reaches 750 revolutions per 
minute, with the rings short-circuited. No 
current now flows through the stator tap- 
pings or into the four-pole rotor winding. 
The motor will give an increased output, 
as the iron losses are less than when cas- 
cade-connected, and the copper losses are 
also much reduced. 

In order to obtain three effective speeds 
a change-over switch is necessary in the 
stator circuit. This enables the connec- 
tions to be changed so that the primary 
currents may produce either an eight-pole 
or a four-pole magnetic field. When con- 
nected for four poles, and with the slip 
rings short-circuited, the motor runs at a 
speed of 1,500 revolutions per minute. 
The eight-pole rotor winding is now in- 
operative. 

By the use of five slip rings, the rotor 
connections may be changed so that loth 
magnetic fields rotate in the same direc- 
tion. The motor then runs at a speed cor- 
responding to that of a machine wound 
for a number of poles equal to the differ- 
ence between the number of poles of the 
two magnetic fields. For example, if the 
motor be wound for twelve and eight poles, 
and used on a 50-cycle circuit, the follow- 
ing speeds can be obtained: 300, 500, 750 
and 1,500 revolutions per minute. 

If continuous, as well as alternating 
currents, be supplied to the stator.wind- 
ings, the motor runs at synchronous speed. 
The continuous-current leads may be 
taken to the tappings of one of the phases 
of the winding, or a parallel star winding 
may be used. In the latter case the con- 
tinuous-current leads would be connected 
to the two neutral points of the “stars.” 
The machine is started up as an induction 
motor, and when it has reached normal 
speed the continuous-current switch 18 
closed. The motor pulls into step, no 
synchronizing gear being necessary. There 
is no difficulty in starting against load. 

a aa 


Electric Cars for Bahia. 


Arrangements have been made for the 
construction by the Bahia Tramway, Light 
and Power Company, which was recently 
incorporated in Maine with a capital of 
$3,500,000, of a street railway system in 
Bahia, one of the principal cities of Bra- 
zil. It is estimated that the cost of carry- 
ing out the plan will be $10,000,000. In 
addition to the stock issue the stockhold- 
ers have authorized an issue of $7,500,000 
fifty-year five per cent first mortgage 
bonds, of which about half has been offered 
in London and Brussels at 9014. The 
company has acquired control of two elec- 
trical companies now operating in Bahia. 
Interested in the enterprise are Percival 
Farquhar, W. L. Bull and F. S. Pear- 
son, 25 Broad street, New York city. 


nature of the soil and climate. 
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THE STERILIZATION AND PRESER- 
VATION OF TELEPHONE AND 
TELEGRAPH POLES.' 


BY H. 


P. FOLSOM. 


The importance of this subject will be 
appreciated when we say there are about 
250,000 miles of telegraph pole lines and 
about 500,000 miles of telephone lines in 
the United States, making a total of 
750,000 miles of pole line. It is safe to 
say that these lines average thirty-seven 
poles per mile, thus making 27,750,000. 
The poles used for electric railroads and 
electric light plants will make an addition 
to this amount of 5,000,000, or a grand 
total of 32,750,000 poles, according to 
Government report for 1902. There are 
now 40,000,000 poles in use by all com- 
panies. The value of these poles placed 
in the ground ready for use will average 
more than $5 a piece, or about $200,- 
000,000. This vast amount of property 
is exposed to the weather and is con- 
stantly deteriorating and decaying; this 
deterioration and decay goes on day and 
night and is as certain to rot the pole 
down as death is certain to overtake man 
and cut him down. 

The average life of a white cedar pole 
is said to be from twelve to fifteen years; 
it varies, however, according to its con- 
dition when placed in the ground and the 
All poles 
and posts rot off at or near the soil line. 
The decayed portion extends a few inches 
above and about three or four inches 
below the soil line, the depth below being 
governed largely by the nature of the soil 
surrounding the pole. The portion of the 
pole from the soil line to the top will last 
many years. Indeed, there is reason to 
believe that it will last three times as long 
as the portion that goes into the ground. 
Again, millions of poles are being used 
each year to replace the ones that have 
rotted off. The Bell company used over 
500,000 poles in one year to replace old 
ones. Vast areas of forest are being de- 
nuded each year and poles are constantly 
growing scarcer as well as more expen- 
sive. Where the telephone and telegraph 
companies are going to get their poles in 
the next twelve to twenty years is indeed 
a problem worthy of the most careful con- 
sideration by all companies interested. 

It has been proved beyond question that 
the decay which takes place at or near 
the soil line of the post or pole is caused 
primarily by living organisms, namely, 
bacteria or fungi, and in some rare in- 
stances by insects. Bacteria and fungi 
"1 Abstract of an address delivered at the Convention 


of the Ohio Independent Telephone Association, 
March W, 1907, 
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are both low forms of life; they multiply 
when once they attack a pole with great 
rapidity, and since their action on the 
fibre of the wood is practically the same, 
they will be considered in this paper to- 
gether. They attack either dead or living 
timber; on dead timber thev attack the 
walls of the cells and the result is the 
familiar decay or rot under consideration. 
It has been observed that a line of poles 
running through a pasture field, where 
there is grass growing, will be more 
quickly attacked than in any other situa- 
tion. Again, a line of poles situated on 
the north side of a hill will be more 
quiekly attacked than on the south side, 
providing the soil is loose and porous. 
A pole under water will not be attacked 
by fungi and bacteria, neither will it 
when surrounded by soil containing cer- 
tain chemicals. A few years ago it was 
thought by the telegraph and telephone 
companies that if the dirt was heaped 
up around the pole, thus leaving a cer- 
tain amount of drainage away from it, 
no decay would take place at the soil line. 
Experience has shown that this was a mis- 
take; the pole was attacked just the same, 
only a little higher. | 
It will be observed in passing that the 
great enemy of the telephone pole is the 
same that attacks the millions of railroad 
ties in use. The conditions surrounding 
a railroad tie are more favorable for the 
rapid growth of the bacteria and fungi 
than in the case of the pole. They lie flat 
on the ground, constantly absorbing 
moisture, and being exposed to the rays of 
the sun, have the two necessary conditions 
for rapid growth. The problem of pro- 
tecting and sterilizing railroad ties is a 
much more difficult one than we have to 
contend with in the case of telephone 
poles, although it is generally supposed 
by experimenters that this is not the case. 
We believe we have found a means to 
sterilize poles in the ground that is prac- 
tical and certain, and that, too, at a cost 
which is reasonable and much less than 
the natural depreciation will amount to. 
It having been demonstrated by a long 
line of experiments that the cause of de- 
cay at the ground line was a bacteria and 
fungus growth induced by a certain 
amount of moisture and heat from the 
sun, and that in order to sterilize and 
save the hfe of the pole, we must use an 
antiseptic that would penetrate the pores 
of the wood, we selected a class of poles 
that had been in the ground for about 
eight years, and which were thoroughly 
infested with germs; indeed, some of the 
poles upon which we experimented Were 
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over half rotted through and would not 
have lasted two years under the most fa- 


vorable conditions; they were so weak that 


they would not have survived a severe 
storm at all. We dug down around the pole 
about eighteen inches and with a pointed 
instrument scraped out and away all the 
rotted wood. We then applied our anti- 
septic chemicals with a trowel, filling all 
the holes and depressions even with the 
surface of the pole. We next placed 
around the pole an especially constructed 
jacket made of pliable and especially pre- 
pared asbestos that would resist the action 
of the elements, such as rain, snow, freez- 
ing and thawing. We filled in around 
the poles the antiseptic material to the 
top of the jacket in the space between it 
and the pole. We allowed the top in some 
instances to remain open so that it re- 
ceived all the rain and snow that fell and 
which might run down the pole. In 
others we placed a cap over the top of 
the jacket. We were careful in mixing 
our antiseptics to use none that would 
cause the pole to become brittle and thus 
weaken it. We found that in all instances 
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amination of this class of poles nearly 
six years after treatment they were com- 
pletely sterilized and free from the effects 
of the bacteria and fungi. There was no 
evidence of them under a powerful mi- 
croscope. 

We have made some figures based upon 
our experiments which show that the cost 
is within the reach of all companies and 
can easily be paid out of the depreciation 
account and still leave a handsome sur- 
plus. 

Suppose we take a plant of 5,000 poles, 
costing $5 each, in the ground fully 
equipped. 

It will be perceived that if the pole is 
preserved intact, with full strength for 
ten years by means of the jacket and 
chemicals, and it is removed or entirely 
gone at the end of that time, the pole will 
be in the same condition to resist the 
fungi that it was when first treated, and 
will have its original strength and life. 

lt will be observed that in our calcula- 
tions we have not taken into account the 
increased amount of trouble that always 
accompanies the use of old poles the last 


Their original cost WOuld De... ... ccc cee cece cee eee eee cece ee eeeesees $25,000 
At the end of twelve years they will have to be renewed at cost of.............. 25,000 
Counting interest for twelve years on the last $25,000 equals..................- 18,000 
Making a total cost for twenty-four years Of.......... ccc cece cece eee e eens $68,000 
Suppose we take the same plant and apply the treatment. 

Original cost of 5,000 DOlGS sc ison os. ses eed Hi he Ke GA WE OA hele ERR E HS $25,000 
Cost of sterilizing after they have been in the ground two years, $1.25 each 

(and it can be done for le88)\.:6.6665 005 css Oe saa teed sene eta ee eh ddd ees 6,250 
Interest on this amount for twenty-two yearB........ cc cee cece cee teens ` 8,250 
Making a total cost for twenty-four yearB.........ssssessssosssroseseeosseesos $39,500 
Cost for twenty-four years without treatment......sssesesssssoessessscosossss $68,000 
Cost for twenty-four years with treatment.........sssessessssoseccessssessseso 39,500 
Profit in favor of treatment.........sessscsssssossssssosoooseosssscoessoeeeoo $28,500 


after a period of over six years our anti- 
septics had completely sterilized the poles 
where applied, and the decay was entirely 
arrested. 
good condition as when the treatment was 
first applied. We carried our experiments 
further and treated a class of poles that 
had not been in the ground more than 
two or three years. The surface indica- 
tions showed only slight infection, but the 
sappy portion had begun to scale and the 
cracks exhibited unmistakable signs of de- 
cay. We did not attempt to clean off the 
decayed portion of this class of poles, but 
treated them by placing the jacket around 
the pole and depositing between it and 
the jacket our antiseptics and then sealed 
and fastened the collar above referred to. 
The jacket: on these poles was about 
eighteen inches wide, extending below the 
ground about fourteen inches, and above 
the ground about four inches. Upon ex- 


In fact the poles were in as 


few years of their lives. This item of the 
maintenance account always increases as 
the poles grow older and weaker, and 
should be placed on the credit side where 
our process is used. Then, again, in all 
human probability poles will be at least 
twenty-five per cent higher in value twelve 
years from this time. If that be the case, 
the cost of the new poles when they had 
to be renewed would be $6,750 more and 
the interest on this increased amount for 
twelve years would be $4,500, making 
$10,750 more to be added to the profits of 
sterilizing, or a total of $40,375 in twenty- 


four years. 
— e 


The Strawberry Valley 
Tunnel Project. 


Some very interesting engineering work 
is being prosecuted in connection with the 
reclamation service of the United States 
Coast and Geodetic Survey. One of the 
more recent of these undertakings has 
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been inaugurated near Vernal, Utah, 
known as the “Strawberry Valley Proj- 
ect.” 

This project includes the irrigation of 
severa] thousand acres of productive soil 
in the southern part of Utah county. A 
storage dam, having a capacity of about 
100,000 square feet, and reaching a height 
of forty-five feet, will be thrown across the 
Strawberry river. Water from this reser- 
voir will be led through a tunnel more 
than three and one-half miles long to the 
distribution points, where it will be di- 
verted into canals for irrigating the vari- 
ous ranches. 

The construction of this dam will make 
possible the electrical development of a 
considerable water power, and a power- 
house having a capacity of 2,250 kilo- 
watts is contemplated. The power will be 
used not only for lighting various sur- 
rounding small towns, but for motor- 
driven centrifugal irrigating pumps. 

A temporary power-house will be erect- 
ed at once at Spanish Fork, some thirty- 
three miles from the construction camp, 
so that electricity will be available for 
building operations. The electrical equip- 
ment will form the nucleus of the plant, 
which will eventually be installed on the 
Strawberry river. 

The electrical equipment for this tem- 
porary power plant will be furnished by 
the General Electrice Company, the in- 
itial apparatus including two 425-kilo- 
watt, three-phase, alternating-current gen- 
erators, direct connected to Leffel water- 
wheels. The generators will furnish cur- 
rent at a potential of 11,000 volts to step- 
up transformers, which in turn will raise 
the voltage to 22,000 for transmission. 
Two belt-driven, forty-five-kilowatt gen- 
erators will supply direct current at a po- 
tential of 125 volts for excitation pur- 
poses. Switchboard equipment will be pro- 
vided for both the main station and two 
substations. 

At the substations motor-generator sets 
will be installed for supplying direct cur- 
rent for hoisting motors and other pur- 
poses. The motor-generator sets consist 
of seventy-five-kilowatt and fifty-kilowatt 
direct-current machines, each direct-con- 
nected respectively to a 175-horse-power 
and a 125-horse-power, 2,080-volt induc- 
tion motor. The shafts on the induction 
motors are extended to take pulleys from 
which air-compressors are belt driven. The 
compressed air is used for driving rock 
drills. On account of the double duty 
which they perform, the induction motors 
are of the comparatively large capacity in- 
dicated. 

Work on the tunnel has already started. 
but will be greatly facilitated when the 
temporary power-house is completed, since 
the operations up to the present have been 
handicapped by the employment. of small 
gasolene engines for power. 
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American Institute of Elec- 
trical Engineers. 


The 218th meeting of the American In- 
stitute of Electrical Engineers was hel | 
in New York city on April 26. This was 
a double-barreled meeting, the paper en- 
titled “Light from Gaseous Conductors 
Within Glass Tubes—the Moore Light,” 
being presented by D. McFarlan Moore, 
the inventor of the system, in the meeting 
room on the sixth floor, and the paper by 
Sergius P. Grace, entitled “The Telephone 
Wire Plant,” being presented in the audi- 
torium. 

Both meetings were called to order at 
8.15 P. M. The secretary announced that 
at the meeting of the board of directors 
held during the afternoon, 154 associates 
had þeen elected. The following associate 
members were transferred to the grade of 
member: Cyrus Wellington Koiner, St. 
Louis, Mo.; C. E. Magnusson, Seattle, 
Wash.; L. H. Thullen, Pittsburg, Pa.; R. 
F. Hayward, Mexico City, Mexico; P. 
Junkersfeld, Chicago, 11., and A. B. Her- 
rick, New York city. 

Mr. Moore preceded the reading of his 
paper with a few remarks concerning the 
efficiency of his system of illumination. 
The room was illuminated by a rectangle 
of Moore tubing, by the regular system 
of incandescent lamps behind the cove, 
and by a string of suspended naked in- 
candescent lamps. Notwithstanding the 
fact that both systems of incandescent 
lamp lighting were consuming a consider- 
ably greater wattage, the illuminomete? 
measurements showed, he said, that the 
Moore tube was working at a higher efli- 
ciency. 

The light in the Moore tube emanates 
with uniformity from the entire area of a 
single, continuous glass tube one and 
three-quarters inches in diameter, and in 
the form of a rectangle sixty-two feet by 
twenty-five feet. The glass tube was 
thirteen inches from the ceiling, and six- 
teen feet from the floor. The two ends 
of this continuous tube at the centre of 
the rear side of the rectangle approached 
within a short distance of each other, and 
extended horizontally through the wall 
into a rigid steel terminal box located on 
the wall of a closet at the rear of the'hall. 
This terminal box contained the necessary 
electrical apparatus, and was fed by sixty- 
cycle alternating current at 220 volts, 


supplied from the street mains of the 


United Electric Light and Power Com- 
pany. Besides the two carbon electrodes 
of the tube, the terminal box contained a 
step-up transformer and a small specially 
designed valve with the solenoid. This 
valve, designated as the feeder valve, rep- 
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resents an entirely new departure in 
vacuum tube lighting, and one that is 
vital to its success. 

The high-potential terminals of the 
transformer within the terminal box are 
only two inches in length, and are attached 
directly to the electrodes within the box. 
All the high-potential wires, therefore, 
remain within the box, which has a wire 
seal placed upon it. 

Changes in the degree of vacuum in 
the tube alter the resistance to the flow 
of current. The problem of devising a 
thoroughly practical means for replenish- 
ing the gaseous conductor was solved by 
the construction of the feeder valve, which 
permits air or any other gas to enter the 
tube only when it is needed, and in such 
a manner that it is entirely automatic. 

The feeder valve is constructed of a piece 
of seven-eighths-inch glass tubing sup- 
ported vertically and contracted at its bot- 
tom end into a three-eighths-inch glass 
tube which extends into the main lighting 
tube. At the point of contraction at the bot- 
tom of the seven-eighths-inch tube there is 
sealed, by means of cement, a one-quarter- 
inch carbon plug, the porosity of which is 
not great enough to allow mercury to per- 
colate through it, but which will permit 
gases easily to pass, due to the high 
vacuum of the lighting tube connected to 
the lower end of the plug and approxi- 
mately atmospheric pressure above it. 
The carbon plug is normally completely 
covered with what would correspond to a 
thimbleful of mercury. This seals the 
pores of the carbon plug and has nothing 
to do with the conducting properties of 
the gas in the main tube which produces 
the light. A soft-iron core, actuated by 
a small solenoid connected in series with 
the transformer, lifts the concentric glass 
tube partly out of the mercury, the surfa-e 
of which falls, causing the minute tip of 
the carbon plug to be slightly exposed for 
a second or two, and an extremely small 
quantity of air or other gas filters through, 
finding its way into the vacuum tube 
proper. In normal operation the tubes 
expose this carbon tip for about one sec- 
ond in every minute. 

Several comparative illumination tests 
were outlined, one test showing the tube 
system to have 5.1 times the illuminating 
efficiency of an incandescent lamp system 
which it displaced, and another showing 
the tube system to have an efficiency of 
2.9 times as great as an enclosed are 
lamp system which it displaced. Mr. 
Moore uses the hefner foot in calculating 
his illuminating efficiencies. 

The color of the light, which can be 
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varied according to the gaseous constitu- 
ent which is used in the tube, is impor- 
tant. The yellow light, which is due to 
the use of nitrogen, is more efficient than 
the white light, which closely approxi- 
mates artificial daylight, and which is 
due to the use of carbon dioxide. 

The Moore tubes are now used in 
lengths varying from forty to 220 feet. 
On the basis of the yellow light, when the 
tubes are operating at twelve hefners per 
foot, which is the average intensity now 
used, tubes from forty to seventy feet use 
a two-kilowatt transformer; from eighty 
to 125 feet, a 2.%5-kilowatt transformer ; 
from 130 to 180 feet, a 3.5-kilowatt trans- 
former, and from 190 to 220 feet, a 4.5- 
kilowatt transformer. In order to ensure 
a steady light, the power-factor of the 
circuits supplying these transformers aver- 
ages at present sixty-five per cent. This 
is obtained either by using a shell type 
of transformer of special design, with a 
leakage reactance of about sixty-five per 
cent, depending on the size of the trans- 
former required; or a standard type of 
core transformer operating in series with 
a special type of adjustable inductance 
consisting of two opposing coils on the 
centre leg of an iron core of the shell-type 
formation. 

The degree of vacnum required in these 
tubes is about 0.1 millimetre. This 
vacuum is maintained within 0.01 milli- 
metre, or 0.00001 per cent of an atmos- 
phere either above or below the norma! 
degree of vacuum. 

These long tubes are built in place bv 
hermetically sealing together eight-foot, 
six-inch lengths of glass tubing by means 
of a new blast illuminating gas-fire or 
The work can be 
done rapidly and cheaply. 


double-flamed torch. 
The two ends 
of the tube within the terminal box each 
contain a graphite electrode eight inches 
long. Immediately in front of one of 


these electrodes a branched small-bore 
tube extends to the bottom of the feed 
valve, and the other branch is available to 
be connected temporarily by a rubber hose 
to a new, small, portable oil vacuum pump. 
The electricity is turned into the tube 
shortly after the pump is started, and 
the amount of light resulting indicates, in 
a measure, the degree of vacuum in the 
tube. However, 
gauge calibrated to measure to one-ten- 
millionth of an atmosphere has been 
developed for this work. As soon as the 
vacuum of the tube is sufficiently high, 
the feed coil is adjusted to feed at proper 
intervals the right quantity of air or 


other gas.. When the light-automatically 


an accurate vacuum 
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and continuously feeds itself from the 
atmosphere, the supply of which is, of 
course, inexhaustible, its life can be said 
to be indefinitely long. To feed the tube 
on nitrogen, the air is simply made first 
to pass through a small iron cylinder con- 
taining enough phosphorus to last several 
years. To feed the tube carbon dioxide, 
a bottle containing a piece of marble and 
a little hydrochloric acid automatically 
generates the gas only when the tube re- 
quires feeding. 

Portable or unit forms of this light have 
been developed. These operate on 220 
volts, and require twenty-five per cent 
less watts, and give twenty-five per cent 
more illumination, than an enclosed are. 

The paper states that after becoming 
accustomed to the tube light, workmen, 
whether machinists or employés in pack- 
ing or shipping departments, very much 
appreciate its shadowless characteristics. 
The Moore tube, the author considers, is 
a logical development of lighting prac- 
tice, and is the system which solves the 
problem of approximating artificial day- 
light. Stroboscopic tests of the light tube 
reveal an image better than that obtained 
from enclosed are lamps, notwithstanding 
the fact that the heat constant of the tube 
as the current wave passes through zero 1s 
less than that of any other form of light. 
Tubes of this nature will operate success- 
fully on all frequencies, but at frequencies 
as low as twenty-five cycles the images 
will probably become too pronounced, un- 
less two or three-phase currents are avail- 
able, in which case, by the use of multiple 
tubes, the images of moving objects are 
entirely removed. The highest frequency 
in use at present for operating these tubes 
is 480 cycles, and is furnished by a motor- 
generator on 220 volts direct current. 
Careful tests on varying frequencies up tc 
10,000 cycles have shown that the number 
of alternations of the current used to ex- 
cite these long tubes has nothing to do 
with their efficiency. 

Mr. Moore suggested a way to compare 
all forms of illuminants, which he thought 
would establish a fair basis for specifica- 
tions. The area to be lighted should be 
about forty by eighty feet. The illuminant 
must not extend below a horizontal plane 
ten feet above the floor, the award to be 
made entirely upon the results of illumi- 
nometer tests in a plane thirty inches 
above the floor, the stations of which are 
to be located as follows: ten equal spaces 
on the centre line of the longer dimension ; 
ten equal spaces on the centre line of the 
shorter dimension, and ten equal spaces 


on the diagonals. The average of these 
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thirty readings is to be divided by the 
total number of kilowatts used from the 
street mains by each form of illuminant, 
and the highest quotient, light units per 
energy unit, will determine the placing of 
the award. 

Gano S. Dunn, the chairman of the 
evening, in opening the discussion, sail 
that he felt that the members had been 
listening to an exposition of a new art. 
He paid a high tribute to the perseverance 
and the courage with which Mr. Moo:e 
had attacked this problem, and congratu- 
lated him upon the step which had been 
made in developing this system to its 
present condition of commercial applica- 
tion. He then called upon Dr. C. P. 
Steinmetz to continue the discussion. 

Dr. Steinmetz took exception to the re- 
sults announced in the paper concerning 
the comparative illumination tests, and 
suggested that the poor showing made by 
the incandescent lamps and the are lamps 
was due to their being placed in such posi- 
tions that the best illuminating values 
were not possible. - He did not believe 
that the Moore tube system would show 
to any better advantage than the other 
systems of lighting, when proper consid- 
eration was given to the characteristics 
of each. After all, to his mind, it was 
the matter of the illuminating flux which 
counted. It was not alone a matter of 
getting a certain illuminating efficiency, 
but the question arose, what possibilities 
of distribution were at the command of 
the illuminating engineer after he had 
produced his hght. He regretted the use 
of the hefner by Mr. Moore, and strongly 
endorsed the use of the British candle- 
power. The efficiency of the Moore tube 
was not as good as that of the tungsten 
lamp. The tungsten lamp, while being 
a source of high initial efficiency, could 
he so enclosed by proper reflectors and dif- 
fusers that, while there was a considerable 
loss in efficiency, a better illumination 
was secured. Mr. Moore, in his paper, 
made the statement that the blinding glare 
of the mercury vapor lamp was disadvan- 
tageous. Dr. Steinmetz had not found it 
so. He was using the mercury vapor lamp 
for artificial lighting, and had found it 
so satisfactory that he would continue to 
do so. While criticizing these points, how- 
ever, Dr. Steinmetz emphasized the fact 
that Mr. Moore was to be congratulated 
upon the work he had done with this sys- 
tem of lighting. The matter of auto- 
matically feeding the gas into the tube 
and maintaining the vacuum within such 
elose limits was a remarkable achievement, 
and Mr. Moore deserved the highest praise 
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for the ingenuity he had shown in bring- 
ing this tube system of lighting into such 
a practical commercial form. 

Percy H. Thomas said he thought it 
was a fine thing to have the engineering 
data concerning the Moore tube system 
placed before the Institute. He thought 
Mr. Moore was entitled to a vote of thanks 
for giving such a frank exposition of his 
system. One of the strong points in favor 
of the Moore tube system of lighting was 
the doing away with outlets and extra 
wiring, the elimination of the fire risk, 
and the reduction of danger from the dis- 
tributing system. He challenged the state- 
ment that the Moore tube approximated 
artificial daylight. Ife thought that the 
Moore light, like ether lights of the same 
character, would show a banded spectrum, 
and daylight showed a continuous spec- 
trum. He considered that the system had 
an advantage in making measurements of 
illuminating intensity over other systems, 
in that the measurements could be made 
in the plane most favorable to the system. | 
The shadowless feature of the system was 
not an advantage. It had advantages in 
its very fair efficiency, its diffusibility, but 
in its indivisibility it suffered a consider- 
able disadvantage. He thought it possi- 
ble that the mercury seal would not be of 
such a permanent character that it would 
seal the tube indefinitely from the en- 
croachment of air. With regard to the 
life of the Moore tube, he said that he 
knew of mercury vapor lamps burning 
regularly for 10,000 hours, and had heard 
of cases where mercury vapor lamps had 
burned for 16,000 hours. 

Dr. Clayton H. Sharp said that every 
engineer regretted the low efficiency, from 
a thermodynamic point of view, of our 
present illuminants. It was also an occa- 
sion for regret that Mr. Moore’s endeavors 
to secure a tube light of extremely high 
efficiency had so far resulted in failure. 
The gain in efficiency with the Moore 
Jamp was not revolutionary; it was less 
than that shown by the tungsten lamp. 
Any new system of lighting, to be dis- 
tinctly advantageous, must show advan- 
tages which the other systems do not pos- 
Dr. Sharp emphasized the disad- 
vantage of the Moore system because of 
its indivisibility. He thought this would 
make it necessary to supplement the Moore 
system by some other system of lighting. 
It would not be wise to place too much 
reliance upon this single system of light- 
ing. He took exception to the specifica- 
tion which Mr. Moore had elucidated for 
comparing various types of illuminants. 
The problem which the illuminating en- 
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gineer had to solve was one which was 
not in any way general. Certain condi- 
tions had to be met, and the illuminating 
engineer had to do the best he could under 
the circumstances. There could not be 
any specified system of studying illumina- 
tion; the engineer must generalize. Dr. 
Sharp also criticized the use of the hefner 
unit. 

John W. Howell warmly congratulated 
Mr. Moore upon the development he had 
made in his system. He had added a 
commercial illuminant to those which the 
electrical engineer had at his, disposal. 
He thought that this system of lighting 
would be particularly adaptable to art 
galleries. He quoted the experience had 
in Germany and elsewhere on the Conti- 
nent, where it was not possible to view 
paintings at night, because of the danger 
from fire through artificial illuminants. 
The system would appear to be ideal for 
this service. 

Leon Gaster, representing the British 
Institution of Electrical Engineers and 
the Faraday Socicty, said that he was very 
much interested in the subject of illumi- 
nating engineering, and had been delight- 
ed to meet with so many men in New 
York who were doing such remarkable 
work in this field. Mr. Gaster raised the 
question as to the ultimate influence the 
Moore tube system of lighting would have 
upon the human eye. He said that while 
we disregarded these things a good deal 
in America, it was a very vital point that 
he would have to be prepared to have full 
information upon when he returned to 
England. 

In closing the discussion, Mr. Dunn 
said that aside from the results which 
might appear from photometric measure- 
ments, the engineer should take into con- 
sideration the practical demonstration 
which was being afforded. Notwithstand- 
ing the fact that the cove system of light- 
ing was using something like ten kilo- 
watts, the naked incandescent lamps five 
kilowatts and the Moore tube four kilo- 
watts, the illumination seemed to be very 
much better with the Moore system. He 
then invited Mr. Moore to reply to those 
questions which he thought Jeee fur- 
ther consideration. 

Mr. Moore thanked the members who 
had discussed his paper, both for their 
criticisms and for their encouragement. 
Contrary to Mr. Thomas’s idea, he said 
the Moore tube showed a continuous spec- 
trum, and not a banded spectrum. When 
he said that the tube had a longer life 
than any other system of illumination, he 
meant that at the end of 4,000 or 5,000 
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hours the tube would be in the same con- 
dition as when it had been put up. The 
system as it has been developed up to the 
present time did not blacken the tube. 
Regarding any statement concerning the 
power-factor, he said that this was very 
well answered by the cold fact that the 
system which was lighting the hall was 
operating at a power-factor of seventy-five. 
Concerning the use of the hefner unit, 
he said that he had found this to be dis- 
tinctly advantageous. -It was the unit 
which had been strongly endorsed by the 
standards committee of the American In- 
stitute of Electrical Engineers, and that, 
finding it so practical, he would continue 
to use it. 

Concerning the matter of images which 
the alternating current used with the sys- 
tem made possible, he said that at higher 
frequencies these images disappeared, but 
that he had been agreeably surprised to 
find that even in machine shops, where it 
might be expected that the use of an alter- 
nating current of comparatively low fre- 
quency would bring down condemnation 
upon the system, it had met with abso- 
lutely no objection. 


The meeting in the auditorium was 
presided over by J. J. Carty, chief en- 
gineer of the New York Telephone Com- 
pany. Mr. Carty called for the paper of 
the evening. 

The paper entitled “The Telephone 
Wire Plant” was presented by Mr. Grace. 


A full report of this meeting will appear 


next week. 
—— ea 


Westinghouse Electric and 
Manufacturing Company. 
In a statement to the stockholders of 

the Westinghouse Electric and Manufac- 

turing Company, President George West- 
inghouse says, in part: 

“The business of the company during 
the past year largely exceeded that of any 
preceding twelve-month period, and con- 
tinues to increase. The orders entered 
during March, 1907, by the East Pitts- 
burg works were $4,006,318, and by the 
subsidiary manufacturing companies, 
$379,229. 

“The following is a statement of orders 
received during the past five years by the 
East Pittsburg works and the subsidiary 
companies : 


Year ended March 31, 1993.......... $21,.916.178 
Year ended March 31, 1904...... ... 20,822,010 


Year ended March 31, 1005.......... 18,811,790 
Year ended March 31, 1996.......... 28,154,663 
Year ended March 31, 1907.......... 38,317,918 
Value of unfilled orders March 31, 

TOOT. Cees eee r ECS Rese es 14,616,441 


“This great increase in your company’s 
business, coupled with higher costs of la- 
bor and material, has necessitated a large 
increase in working capital, to insure the 
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successful carrying on of enlarged manu- 
facturing operations, as will more fully 
appear from the statement below. At the ` 
same time the amount invested in current 
accounts with customers for apparatus de- 
livered or in process of erection has been 
correspondingly increased. ` 

“The value of working assets on Febru- 
ary 28, 1907, and the increases compared 
with November 30, 1905, this being th: 
date of the balance sheet contained in the 
circular letter to the stockholders dated 
January 23, 1906, are as follows: 

“Westinghouse Electric and Manufac- 
turing Company and subsidiary manufac- 
turing companies: 


Increases. 

Raw materials and supplies. $4,916,150 $2,162,132 

Work in progress.......... 7,000,033 4,003,258 
Finished parts and com- 

pleted apparatus........ 4,378,038 - 387,273 
Goods on consignment for 

resale, e@tC..... eee ee eee 1,398,529 $68,851 

Totali ai aie ati e ea $18,048,251 $6,971,515 


Accounts and bills receiv- 
WDC? aaae aa Cina eas $11,431,075 3,776,500 


Tofal fncrease....... See $10,748,016 


“The following is a consolidated state- 
ment of income and profit and loss for 
eleven months ended February 28, 1907: 


aross earnings: 
Shipments billed... ........0.....00. $30,659,579 
Cost of shipments, including factory 
costs, selling, administration and 
general expenses........00cecce ee 26,206,445 
Net “COINS ara ida eae ee ke Re eX $4,453,134 
Other income: 
Interest and discount....... $371,084 
Dividends and Interest on 
sundry stocks and bonds 
OWN eek ax opie wae acd 445,145 
Miscellaneous royalties, ete. 484,224 


1,300,454 
$5,753,588 


Total other Income.............. 


Total Incomeé:.. oeeni ernie a eesee es 
Deductions from Income: 

Interest on bonds and de- 
Dentures ....... 2... cee eee $776,242 

728,487 

Tax on capa: stock, pre- 
miums on debentures re- 
tired. commissions, ete.. 

Depreciation of property and 
plant equipment, accounts 
and bills receivable, sundry 
stocks and bonds, ete re 607,351 


Total 


57,730 


$2,169,81 
$3. 5&3 a 


7 
2 291.: JT: 


deductions...........ccce00. 


aE = 


Gross surplus for perlod.........e.. 
Dividends for the period.......... 


too 


Net addition to surplus for the 


eleven months........0..00000- $1,292,504 


“The results shown by the consolidated 
statement of income and profit and loss 
of your company and its subsidiary com- 
panies, for the eleven months ended 
February 28, 1907, excellent as they 
are, have, however, been adversely affect- 
ed by the extra cost of development of 
manufacturing facilities incident to a 
rapidly increasing production. With the 
increased facilities already provided and 
those nearing completion, the production 
for the fiscal vear beginning April 1, 1907, 
should greatly exceed that for the past 
vear. 

“The income to your company during 
the past year from interest, dividends and 
earnings on its investments, including 
those received from affiliated companies, 
foreign and domestic, was above five per 
cent on the aggregate book value of all 
such securities. The managements of 
these several companies have been brought 
to a high efficiency, with the result that 
the business of each has shown a large 
growth,” 


718 


Vol. 50—No. 18 


The Home Telephone Company, Ironton, Ohio. 


HE American Automatic Telephone 
Company, of Rochester, N. Y., was 
incorporated in January, 1906, un- 

der the laws of the state of New York, to 
manufacture and sell automatic telephone 


tem, based upon new principles in the 
automatic art. The system has been de- 
veloped and perfecied by careful and se- 
vere tests of parts, painstaking experi- 
ments and practical applications. The 


change is equipped for four hundred direct 
lines and one hundred four-party lines, 
making in all eight hundred telephones. 
The arrangement of the switches and 
the switchboard frame, of which there are 


Fig. 1.—ARRANGEMENT OF SWITCHES IN SWITCHBOARD FRAME, AUTOMATIC TELEPHONE EXCHANGE OF THE HOME TELEPHONE COMPANY, 


switchboards, with the right to engage in 
the general manufacture of telephone ap- 
paratus, if desired. Suitable preliminary 
factory quarters were at once selected, and 
the necessary machinery and dies acquired. 
The company preferred to begin opera- 
tions with an entirely new automatic sys- 


IRONTON, OBIO. 


first application was in the Ellis Hospi- 
tal, Schenectady, N. Y., which was soon 
followed by a system in the Eastman Ko- 
dak Works, Rochester, N. Y. The latest 
application is the subject of this article, 
namely, the exchange of the Home Tele 
phone Company, Ironton, Ohio. This ex- 


two sections, are shown in Fig. 1 and 
Fig. 2. Fig. 2 shows the switchboard 
frame with its encasing cabinet. The lat- 
ter is made ‘of highly polished golden oak, 
with glass panels. As may be seen from 
the illustrations, the switches in this in- 
stallation are arranged in tiers, there be- 
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ing eleven rows of thirteen switches in 


division 1 and sixteen rows of thirteen 
switches in division 2. 
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dust protection afforded by the cabinet, 
the construction of the switches and their 
arrangement in the frame is such that they 


A - 


Fig. 2.—SWITCHBOARD FRAME IN ENCLOSING CABINET, AUTOMATIC TELEPHONE EXCHANGE 
OF THE Home TELEPHONE COMPANY, IRONTON, OHIO. 


There is an entrance door at one end 
of the enclosing cabinet, and the sides are 


are self-protected from dust. All con- 
tact springs are horizontal, and no con- 
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Fic. 38.—RELAY RACK AND WIRE-CHIEF’s Desk, AUTOMATIC TELEPHONE EXCHANGE OF 
F THE HoME TELEPHONE COMPANY, IRONTON, OHIO. 


provided with sliding doors, so that the 
switches and wiring are readily accessible, 
and are at the same time thoroughly 
protected against dust. In addition to the 


tact is exposed to dust settling by grav- 
ity. 


Fig. 3 shows the relay rack, with its 


polished golden oak and glass encasing 
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frame, and also the wire chief’s desk. Fig. 
4 shows power equipment. 

The company claims that it is the first 
to have adopted a central energy system 
of automatic exchanges. In doing so it 
has developed it along manual lines in 
methods of operation as closely as possi- 
ble, wherever it was desirable, thus mak- 
ing the scheme more readily understand- 
able by manual men, and less difficult to 
educate attendants. The system uses two 
wires, making no use of the ground for 
selective purposes. The two-wire system 
has also made it possible to develop an 
exceedingly simple substation selector, 
there being only one electrical contact, 
and that with a commutator arrangement 
similar to a dynamo, except, of course, 
that there is but one segment on the com- 
mutator. It has thus been possible to 
eliminate fine adjustments, reducing the 
cost of substation maintenance and in- 
creasing reliability. 

At Ironton the system is provided with 
Dean harmonic party lines, but any system 
of selective ringing can be used, and party 
lines may be equipped with lock-out at- 
tachments of simple design, if desired, 
making secret service possible on party 
lines as well as on direct lines. 

Automatic pay stations may be provid- 
ed, if desired, in which coins are automat- 
ically taken, or returned, depending only 
on whether the called party has, or has 
not answered. If the called party does 
not answer, the coin is returned to the 
calling party, The instrument will also 
discriminate between rates automatically, 
and will measure the time for both orig- 
inal and fractional periods, compelling the 
payment of proper amounts, if conversa- 
tion exceeds a predetermined period. Un- 
der certain circumstances coins will be re- 
turned after service has been rendered ; 
for example, where a party is called who 
has advertised to pay for all incoming 
calls, or where a subscriber desires to use 
a pay station to report trouble to the man- 
agement, in which case the coin is always 
returned. If more coins are deposited 
than are required by time of conversation, 
the balance of such coins is returned to 
the calling party when the receiver is 
hung up. All coins collected at pay sta- 
tions are automatically recorded on a me- 
ter in the central office, affording a check 
on collections. 

Metered service may be provided, where 
it is desired to operate a service on a me- 
tered basis, arranged to register in the cen- 
tral office every call that has been an- 
swered. This is done mechanically and 
electrically, and i§ not dependent upon an 
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attendant. Meters can be arranged to 
register all calls, either outgoing, incom- 
ing, or both. Furthermore, the registers 
may be arranged so that they will not re- 
cord calls which should not be recorded, 
such as, for example, a call to the com- 
pany’s management to report a defect in 
service. They can also be arranged to 
record at different rates, depending upon 
the rate determined for the place in which 
the called party is located; or they may be 
arranged to record on the basis of elapsed 
time in the use of telephones. 

Figs. 5 and 6 represent, respectively, 


the switch base and bank base, with oper- 


ating mechanism, consisting of the motor 
magnet shown at the right of switch base; 
release magnet shown at left, and a ratchet 
wheel carrying brushes for making con- 
nection with the bank contacts. 

The motor magnet has a spring steel 
driving pawl attached to the upper ex- 
tremity of its armature, which engages 
with the teeth of the ratchet wheel, and 
serves as the means of moving the wheel 
forward one step each time the motor mag- 
net is energized. It is possible to drive 
this wheel forward over its entire course 
in one-half second, and to stop it with 
precision while moving at that rate with 
its brushes resting upon any one of the 
bank contacts desired. 

Just back of the driving pawl there is 
another spring steel pawl, which also en- 
gages with the teeth of the ratchet wheel. 
This pawl serves, when the switch is in 
operation, to retain the ratchet wheel in 
any position to which it may have been 
advanced by the driving pawl. 

To the armature of the release magnet 
there is attached a steel release spring, the 
upper end of which normally rests against 
the left-hand end of the driving pawl. 
This spring is provided with a notch just 
below the point at which it rests against 
the driving pawl, the arrangement being 
such that when the release magnet is encr- 
gized the release spring is moved forward 
until the notch passes over the end of the 
driving pawl, thus when the release mag- 
net is de-energized, the release spring 
draws both the driving pawl and the re- 
taining pawl from engagement with the 
teeth of the ratchet wheel, allowing the 
latter to return by its spring tension to its 
7cro position. The first following move- 
ment of the motor magnet displaces the 
release spring and permits the driving and 
retaining pawls to again engage the teeth 
of the driving wheel. 

Current is fed to the brushes by the 
feeder springs attached.to the right-hand 
end of the bridge which supports the shaft 


ELECTRICAL REVIEW 


of the ratchet wheel. The ends of these 
feeder springs press upon segments at the 
lower end vf the brushes. 

The switches are equipped with male 
jacks, as shown at the top, and the banks 
with female jacks, located to coincide with 
each other. All switches of a certain class 
are interchangeable. It is therefore pos- 
sible to remove and replace one by an- 
other in a second or two. The service is 
in no way disturbed while the change is 
being made. This feature is important 
because it admits of the adjustment of 
switches at a convenient testing table, after 
which they can be placed in the frame with 
assurance that they are in proper working 
order. Another feature of the arrange- 
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In practice the brushes of the switch 
never pass off of the bank contacts. The 
normal position of these brushes when the 
switch is at rest is on the first contact of 
the bank. It is thus possible to adjust 
the brushes with a firm spring tension 
against the bank contacts, thereby assur- 
ing a more perfect contact than would be 
possible were the brushes normally out of 
engagement with the bank contacts, as has 
heretofore been the practice. For this rea- 
son no calls can be missed by a failure of 
the brushes to properly enter upon the con- 
tacts. The switch has but one movement, 
namely, horizontal. 

Tests have been made in which switches 
have operated over the entire bank of con- 


Fic. 4.—POWER EQUIPMENT, AUTOMATIC TELEPHONE EXCHANGE, HOME TELEPHONE 
COMPANY, IRONTON, OHIO. 


ment of the bank and switch bases is the 
positive alignment when the switch is in- 
serted in the bank base. The male por- 
tion of the switch is provided with a 
tongue which is A-shaped at its edges, 
and the female portion of the bank base 
is provided with V-shaped grooves into 
which the A-shaped tongue is inserted, 
making absolute alignment between the 
switch and the bank, both horizontally and 
vertically. | 

The bank base is of the four-point type, 
two rows of contacts being for line con- 
nections and two rows for exchange con- 
trol purposes. This is the largest bank in 
use in any exchange. A large per cent 
of the banks have only three rows and 
some only one row of contacts. 


tacts 500,000 times without intermission 
or failure, and running day and night for 
that purpose. As fifty steps are necessary 
to pass the brushes over the entire bank 
of contacts, it follows that the pawls eu- 
gaged the teeth of the ratchet wheel 25,- 
000,000 times in this test. At the end of 
the test the pawls and the ratchet wheel 
were found to be in good working condi- 
tion, showing scarcely any wear, in fact, 
the teeth and the pawls were not much 
more than polished. As these are the only 
wearing parts in the switches, and as the 
test greatly exceeded the possible require- 
ments of many years of actual service, a 
further test was considered needless, and 
it was therefore discontinued. 
Fig. 7 is a standard cen 
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telephone equipped with a substation se- 
lector. The change necessary to convert 
it into an automatic was to open the line 
circuit on the rear of the backboard, ex- 
tend the two ends through the backboard, 
and connect them to the commutator con- 
tact of the substation selector. This can 
be done with any style of central energy 
wall telephone; moreover, if it is desired 
to change an existing manual plant to au- 
tomatic, it can be done without removing 
the telephone from the premises, and with- 
out interruption to the service, except for 
the brief interval occupied in attaching 
the substation selector, and after the sub- 
station selector has been attached, the tele- 
phone may continue to be used manually 
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until the automatic central office equip- 
ment is installed, at which time it will 
only be necessary to transfer the lines in 
the central office from the manual board 
to the automatic board to complete the 
automatic service. 

As the substation selector is the only 
piece pf equipment located outside of the 
central office, it has been made exceedingly 
simple, durable and reliable, to avoid fre- 
quent inspection, adjustment and repairs. 
The additional maintenance on substation 
apparatus is thereby reduced to a mini- 
mum. It will be, it is said, a trifle over 
that of a manual telephone, and this will 
be more than counterbalanced by the re- 
duced cost of maintenance upon the cen- 
tral office equipment. 

Each substation set may be supplied 
with a lamp, if desired, receiving its cur- 
rent from the central office over the tele- 
phone wires, lighting the dial as soon as 
the subscriber removes the receiver from 
the hook. The light will be sufficient to 
find the number for making calls, or the 
numbers in the directory, without first 
illuminating the room. 

To call with this substation selector the 
receiver of the calling party is first re- 
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moved from the hook. The pin is then 
inserted in the hole on the dial of the sub- 
station selector corresponding to the first 
number of the combination desired, and 
by means thereof the dial is revolved to 
the right as far as it will go, after which 
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Fia. 6.—Switcn BANK. 


it is allowed to rotate back by its own 
spring tension to its normal position. 
The operation is repeated for the sec- 
ond, and all following combinations 
desired. In rotating backward the 
mechanism of the substation selector opens 
and closes a single commutator contact a 
number of times corresponding to the 
number of the hole in which the pin has 
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been inserted, thus transmitting its im- 
pulses to the switches. With two move- 
ments of the dial it is possible to select 
any of 2,500 subscribers, and with three 
movements this number may be increased 
to 125,000 selections. Hanging the re- 
ceiver on its hook opens the circuit, re- 
leases the switches and restores them 
instantly to normal. The release being in- 
stantaneous, it follows that the calling 
subscriber is immediately able to make 
another call. 

The system of numbering is different 
from any other system, either the present 
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manual or automatic, and is known as the 
hyphenated number system, either single 
or double numbers being transmitted at 
one time as desired, and as hereafter de- 
scribed. 

When a busy telephone is called, an au- 
dible busy test is transmitted to the sub- 
scriber. In large exchanges it is prac- 
tical to use a phonograph, or telegra- 
phone, to announce the fact when a busy 
line is called. 

As there are less switches than there are 
telephones, the lines being represented by 
a line and cut-off relay, as in manual prac- 
tice, instead of a switch, successive calls 
rarely pass through the same set of- 
switches, hence should a subscriber in 


Fic. 8.—Desk SET WITH SUBSTATION SELECTOR. 


making a call happen to select a switch 
which has for some reason failed, it is 
only necessary for such subscriber to re- 
store his receiver to its hook, remove it 
again, and repeat the call. In the latter 
case an entirely new set of switches and 
circuits will be assigned. The wire chief, 
however, will have received notice through 
lamp supervision located on his desk of 
the defective switch, which can be replaced 
with a perfect switch in a sccond or two. 

The system herein described is one in 
which two motions of the dial are used to 
complete a call. The switches necessary 
to an exchange based on two motions of 
the dial are Distributor, B, C, D, X, and 
G switches. When a subscriber removes 
the receiver from the hook, the talking 
circuit is closed through the springs of the 
substation selector, or calling device. This 
operation energizes the line relay, which 
removes the ground battery from the con- 
tact representing the calling subscriber on 
a row of semicircular bank contacts. 
Above this “busy” row of contacts and 
swept by wipers mounted on the same 
shaft are the corresponding rows of “line” 
and “mate” contacts. /Tħus on the banks 
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of a “B” switch there are three rows of 
fifty contacts representing the “line,” 
“mate” and “busy” of fifty subscribers’ 
lines. On the instant that the line relay 
acts, a distributor switch is started by the 
forward contact on the line relay springs. 
This distributor switch in its rotation 
throws ground on a bank point represent- 
ing the starter wire of a “B” switch in 
the group from which the call is to be 
made, starting it to sweep its arc of bank 
contacts. As soon as the wipers have trav- 
eled to the point from which the ground 
has been removed on the “busy” row o. 
contacts, the calling subscriber’s line has 
been found and, having found the caller, 
it stops, returning ground battery to the 
point from which the line relay had re- 
moved it. In stopping the “B” switch 
also throws ground on a corresponding 
point in a fourth row of contacts on the 
banks of the “B” switch. This last-men- 
tioned ground contact operates the cut-off 
relay. 

On the same instant that the “B” switch 
leaves its normal position in its search for 
the calling line, the “X” switch starts to 
rotate in search of an idle “C” switch. 
The “B” and “X” switches being in scries, 
then, the subscriber is now connected di- 
rect to the line jacks on the “C” switch, 
which may call into any one of fifty 
groups, each group representing fifty sub- 
scribers. The above operations are ac- 
complished in from one to one and one- 
half seconds. 

The group to be reached is designated 
by the first number called on the dial at 
the calling subscriber’s station. The call- 
ing device, or substation selector, has only 
two springs. These, with the receiver 
hook springs of the common battery va- 
riety, are the only springs in the sub- 
scriber’s station. The springs in the sub- 
station selector are normally closed, and 
are so arranged that the contact is opened 
and the circuit interrupted when the dial 
is operated. These interruptions always 
correspond to the number pulled on the 
dial, which may be from 1 to 50. Thus, 
if 35 be pulled on the dial, the impulses 
occasioned by opening the circuit thirty- 
five times would be taken up by the mech- 
anism and magnets of the “C” switch, 
causing it to rotate to the thirty-fifth point 
on the bank contact are. This thirty-fifth 
point, then, represents a trunk to the 
thirty-fifth group of fifty subscribers. All 
the trunks to this group are terminated 
on the banks of the “D” switches for this 
group, and these “D? switches find the 
calling trunk in practically the same man- 
ner as the “B”? switch found the subseri- 
ber’s linc. Then comes the operation of 
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calling 21 on the dial and the connection 
with the substation 35-21 through the “G” 
switch, which is the last to rotate, is com- 
pleted. This “G” switch is equipped with 
a greater number of relays, and has a 
more complex circuit for purposes of ring- 
ing the called subscribers’ bells, detecting 
busy lines, ete. When a subscriber is done 
talking he hangs up his receiver, which 
makes his line test open. This permits 
certain relays on the switches to make back 
contacts, which operate to release the call, 
and restore the switches to normal. 

On party lines in this system the group 
of fifty subscribers is in reality four 
groups, on the banks of which are repre- 
sented fifty line circuits. A certain num- 
ber (any that is desired) of “G” switches 
is supplied with sixteen-cycle harmonic 
ringing current, then for each of thirty- 
three, fifty and sixty-six-cycle ringing cur- 
rent the same number of “G” switches are 
installed. To the banks of all these “Q” 
switches all the fifty line circuits are mul- 
tiplied straight through, so that the in- 
itial number of the call to any one of these 
party line subscribers merely indicates 
which ringing current is desired on any 
one of these fifty lines. 

Fig. 8 shows a standard desk stand with 
substation selector attached. 

—___<@-_____. 
Chicago Jovian Club to Give 
an Operetta. 

The Chicago Jovian Club purposes giv- 
ing an operetia or musical comely on 
Thursday evening, May 16, at the Asso- 
ciation Auditorium, 153 La Salle strect, 
Chicago, Ill. It is expected that a num- 
ber of the Sons of Jove, their wives and 
relatives, and several professionals, will be 
featured. An orchestra of twelve pieces 
will render the musical selections, and it 
is planned to have fifty people upon the 
stage. Both from a financial and social 
standpoint, this entertainment is expected 
to be a great success. The tickets are $1 
each, all seats reserved. The seating ca- 
pacity of the house is 965. Tickets mav 
be secured from A. D. Blocker, secretary 
and manager, 139 Adams street, Chicago. 

A eens 
Cotton Manufacturers’ Medal 
Presented to C. B. Burleigh. 


At the annual meeting of the National 
Association of Cotton Manufacturers, held 
on April 24 at the Massachusetts Institute 
of Technology, Boston, Mass., the associa- 
tion medal was presented to Charles B. 
Burleigh, in acknowledgment of the merits 
of a paper read before the association at its 
fall meeting, September 13, 1906, en- 
titled “The Curtis Vertical Steam Tur- 
bine.” 
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Electric Service in the New 
York Central Tunnel. 


Electrice service between the Grand 
Central Station and High Bridge, N. Y., 
on all trains of the New York Central & 
Hudson River Railroad was instituted on 
April 23. 
of the local and suburban trains hav: 
been drawn out of the Grand Central ter- 
minal by the new electrie locomotives. 
On April 23, however, for the first time, 
the Twentieth Century Limited, the Em- 
pire State Express and the other luxurious 


For several months past most 


through trains for the west were hauled 
through the tunnel by electric locomotives. 
Tt is stated that from now on all trains 
entering or leaving the Grand Central 
will be hauled from or to High Bridge 
by electric locomotives. 

ee a 


Iowa State Electrical Asso- 
ciation. 


The annual mecting of the Iowa State 
Electrical Association was held at Clin- 
ton, Iowa, on April 20 and 21. The fol- 
lowing officers were clected: president, G. 
S. Carson, Sioux City; vice-president, L. 
D. Mathes, Dubuque; secretary, W. N. 
Keiser, Dubuque; treasurer, W. A. Mall, 
Belle Plaine. Executive committee: A. L. 
Todd, Charles City; P. B. Sawyer, Des 
Moines, and Gus Lundgren, Cherokee. 
The officers are also members of the ex- 
ecutive committee. 

The next annual meeting will be held in 


Des Moines. 
—o 


The Iowa Street and Inter- 
urban Rallway Assoclation. 


The annual meeting of the Iowa Street 
and Interurban Railway Association was 
held at Clinton, Iowa, on April 20. Presi- 
dent F. J. Hanlon, of Mason City, and 
the other old officers, were re-elected. The 
vice-president is P. P. Craft, Clinton; 
secretary-treasurer, L. D. Mathes, Du- 
buque. 

The next annual meeting will be held at 
Des Moines, 

—0 
Navy Department Purchases. 


The Bureau of Supplies and Accounts, 
United States Navy Department, will open 
bids in Washington, D. C., on Mav 14 for 
the following electrical material: Single- 
pair cable, 800 yards, for delivery at New 
York; fifteen cireuit-breakers, for delivery 
at Washington, D. C.; 2,150 feet of ebon- 
ite, for delivery at Newport, R. I.; 2,459 
vards of magnet wire, for delivery at New 
York. 
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Theodore N. Vall Elected 
President of the American 
Telephone and Telegraph 
Company. 

Frederick P. Fish has resigned as presi- 
dent of the American Telephone and Tele- 
graph Company, and Theodore N. Vail 
has been elected in his place. In connec- 
tion with his resignation, Mr. Fish states 
that for over two years he has been wait- 
ing for a favorable opportunity of retiring 
and resuming the practice of law. It is 
stated that he will continue to serve the 
company as one of its legal advisers. 

Theodore N. Vail has had many years’ 
experience in telephone affairs. He is one 
of the four original telephone men in the 
United States, and as a resident of Wash- 
ington, D. C., where he was superintend- 
ent of mails for the United States Govern- 
ment, was associated with Alexander 
Graham Bell, Gardiner G. Hubbard and 
Thomas A. Watson, not only before there 
was any telephone company organized, but 
before a commercial telephone had been 


Mr. THEODORE N. VAIL. 


invented. With Mr. Hubbard, Mr. Vail 
organized the first Bell company for the 
exploitation of Professor Bell’s invention. 
This was succeeded by the National Bell 
Telephone Company, which, in 1878, con- 
solidated with the telephone interests in 
New England into the American Bell 
Telephone Company. Later this company 
was reorganized into the present Ameri- 
can Telephone and Telegraph Company, 
Mr. Vail becoming general manager. In 
1889 Mr. Vail left the telephone business 
and for more than ten years thereafter 
was in Europe and South America, build- 
ing up electric railway and electric light- 
ing companies. He changed over the 
street railways of Buenos Aires from horse 
to electric traction, and until recently had 
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large interests in South America. Mr. 
Vail retained a large interest in the tele- 
phone business, and for the past four years 
has been a member of the board of di- 
rectors of the American Telephone and 
Telegraph Company. 

Mr. Vail has always been a command- 
ing figure in the management of large 
affairs. He was instrumental, through the 
years of the creative and formulative pe- 
riod in the organization of the parent Bell 
company, in establishing licensce telephone 
companies, the greater number of which 
to-day are still in the same close relation 
with the parent company as they were 
originally. He is a man of wide expe- 
rience and great energy, and brings to this 
position abilities which will carry forward 
and develop the service and growth of this 
rapidly expanding organization. 

— e0 


Long Acre Electric Light 
and Power Company Wins 
Subway Suft in Court of 
Appeals. 

The plans of the Long Acre Electric 
Light and Power Company, which has an- 
nounced its purpose of establishing a com- 
petitive system of generating and distrib- 
uting current for light and power in New 
York city, have been considerably helped 
by the decision handed down on Tuesday, 
April 30, in the Court of Appeals, con- 
firming the company’s right to lay its 
electric cables in the subways of the Con- 
solidated Telegraph and Electrical Subway 
Company. The decision affirms, with 
costs, the decision of the lower courts. 

Six months ago the Long Acre company 
applied to the Consolidated company for 
space in its conduits. The application 
was denied, and a mandamus was secured 
from the Supreme Court. The subway 
company appealed to the Appellate Divi- 
sion, and the decision of Justice Dowling 
in the Supreme Court was affirmed by a 
divided court. The subway company 
claimed that the Long Acre company did 
not have a valid franchise. The Long 
Acre company, on the other hand, claimed 
that it owned a franchise from the board 
of aldermen giving it power to lay its 
conduits and sell electricity for light and 
power. 

A. J. Dittenhoefer, of counsel for the 
Manhattan Transit Company, which owns 
the Long Acre Electric Light and Power 
Company, has announced that permission 


to open the subways will be sought at once- 


from the commissioner of water supply, 
gas and electricity. As soon as this per- 
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mission is granted the laying of wires will 
be begun. 

The Manhattan Transit Company also 
has a franchise for building a tunnel from 
Manhattan to Brooklyn, and is empowered 
by its charter to run electric motors, either 
passenger or freight, throughout the state. 
It has been asserted that the company 
would construct a tunnel from a point 
about Broadway and Fulton street across 
to the borough hall in Brooklyn. 

The men who control the Manhattan 
Transit Company and the Long Acre Elec- 
tric Light and Power Company are John 
C. Sheehan, Edgar Van Etten, William 
H. Lamprecht, G. Tracy Rogers, William 
J. Clark and William Harris. 

ie 
New York Electrical Society. 

The New York Electrical Society held 
its 267th meeting at the power station of 
the Interborough Rapid Transit Company, 
Fifty-ninth street and Eleventh avenue, 
New York city, Wednesday, April 24. 
Over 500 of the members and friends of 
the society availed themselves of the op- 
portunity of seeing this plant. After a 
short address by Henry G. Stott, superin- 
tendent of motive power, the visitors were 
escorted by a corps of attendants over the 
station. A feature of the meeting which 
was highly appreciated was the presenta- 
tion to each member by the Interborough 
company of a pamphlet containing the 
principal dimensions and data of the 
plant. This, the first “visiting meeting” 
this year, was one of the most successful 
gatherings of the season. 

The following members were elected: 
Edward C. Titus, Guy H. Lippitt, Patrick 
J. Shelley, H. R. Swartley, Jr., James B. 


McCord, L. K. Comstock, A. F. Rolf, 
J. H. Pardee, W. E. Barrett, James P. 
Quigley, Eugene E. Higgins, Leon D. 
Collins, W. V. Dolan, Dwight K. Hall, 
M. Clark, Herbert Lloyd, Stephen L. 
Tabor, W. W. Freeman, R. E. Farmer, 
Richard W. Meade, George L. Collison, 
Frank Stout, E. N. Chilson, K. B. Thorn- 
ton, Norman L. Folger, Arthur W. Chapp, 
Ellis L. Phillips, Emile A. Causse, Elmer 
A. Sperry and L. R. Nutting. 


— aea 


The Frank Presbrey Advertis- 
ing Agency. 

The Frank Presbrey Advertising 
Agency of New York, has been incor- 
porated with a capital of $250,000. Frank 
Presbrey is one of the best-known adver- 
tising managers in the country. His 
company lists among its clients some of 


the largest manufacturers in the electrical 
and allied industries. In the new com- 
pany, with Mr. Presbrey, H. H. Porter 
and O. H. Blackman, both of whom are 
well known and greatly esteemed, are 
directors. 


REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


The Carbonnelle Telautographeur. 

An interesting summary is given here 
by Ch. Mehen of the various systems 
which have heen proposed for telegraph- 
ing pictures and writing, usually classi- 
fied under the term “telautography.” One 
of the systems described, that due to Car- 
bonnelle, is new. In it the drawing or 
writing to be transinitted is engraved at 
the receiving station on wax or other soft 
material. The transmitter operates much 
as docs the stylus and diaphragm of a 
phonograph, a small stylus, attached to a 
suitable telephone diaphragm, is traversed 
over the surface on which the messave is 
This mes- 
The 
vibrations thus set up are passed along 


written or the picture drawn. 
save is either in relief or depressed, 


the transmitting line to a similar dia- 
phragm at the receiving station, but here 
the stylus is replaced by a burin, which 
reproduces the original copy in some ma- 
terial such as tinfoil. The svstem is said 
to work well, and illustrations are given 
of photographs and messages reproduced 
in this wav.—T'ranslated and abstracted 
from Electro (Brussels), March. 
< 


Mechanical Actions of Currents in 
Electric Conductors. 


An interesting study is given by Paul 
Bary of the mechanical actions set up in 
liquid and gaseous conductors, due to the 
passage of a current through them. If 
two bodies of mereury be connected by a 
narrow channel, also filled with mercury, 
and a heavy current be sent through, a 
constriction of the mercury in the chan- 
nel oceurs near the centre, and if the cur- 
rent be strong enough, the column is 
finally broken and the circuit opened. The 
action is thought to be due to the force 
or pressure set up on the metallic con- 
ductor, due to the tendency of the ele- 
mentary current lines to draw closer to- 
gether. Such a device might be used as 
an interrupter, but its action would not 
he under control, and be irregular. How- 
ever, if a vessel of mercury be arranged 
so that a slender stream falls from it into 
a receiving vessel, this falling column will 
act as an interrupter, if a large enough 
current be passed through it. The action 
and it is 
thought that the Caldwell interrupter, 


here is the same as before. 


which consists of two electrodes sub- 
merged in a conducting fluid, one of these 
being enclosed in a glass tube pierced by 
a small opening only, depends for its 
action upon the same effect. Such an 
apparatus sets up a rapid interruption of 
the current. Usually the action has been 
attributed to the production of heat by the 
current m passing through the narrow 
portion of the path, but this explanation 
is not accepted by the author. The same 
phenomena may be made use of to pul- 
verize metals, for at the instant the cir- 
cuit is broken part of the metallic con- 
ductor is thrown out in the form of a 
spray. Tf, then, the melting pot be ar- 
ranged so that the molten liquid will fall 
from at in a slender column, through 
which a heavy current may be passed, an] 
a current of gas be directed against this 
falling column, the latter wiil be broken 
up by the current, and the spray of metal 
thus formed carried away by the gas. In 
this way the author has pulverized lead, 
copper, aluminum, silver, and other met- 
als. A study then is given of the convee- 
tion currents which are set up in the 
column of conducting fluid before the 
break occurs. In general there will be 
slight elevations of the surface of the 
fluid where the column joins the two 
larger bodies of metal, and the metal will 
flaw from these points towards the lower 
point in the centre and backward along 
the hottom of the column. Tf an alter- 
nating current be sent through such an 
arrangement, waves are set up, which, un- 
der favorable conditions, become station- 
ary, the surface of the fluid becoming 
undulated. Knowing the frequency of the 
current, it is possible, by means of this 
phenomenon, to measure the rate of prop- 
avation of waves in the condueting fluid, 
The author then considers the electromo- 
tive forces which are set up in fluid con- 
ductors, due to the passage of a current 
along them. Due to the magnetic field 
surrounding -the conductor: and to the 
movement of the latter, electromotive 
forces directed from the centre outward 
will be created. These ideas are then ap- 
the of electricity 


plied to conduction 


through gases, and it is thought that the 


explanation offered for the interruption 
of a metallic conductor is satisfactory for 
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explaining the behavior of the singing arc. 
In rarefied gases marked effects should 
he observed, on account of. the mobility of 
the conducting particles; and this accounts 
for the striking phenomena observed, due 
to the passage of current through such 
devices. The author concludes that this 
effeet—that is, the tendency of the con- 
ductor to contract when a current is passed 
through it—is insensible in solid conduct- 
ors, because of the cohesion of the mole- 
cules. It oecurs in liquid conductors, as 
has been shown, and here the same p~e- 
nomenon is observed whether the current 
he alternating or continuous. Due to the 
greater mobility of gases, the same effect 
occurs mm them with much smaller current 
densities, and the effect is still more 
notable if the gas be rarefied.—Translated 
and abstracted from Li kelatrage Elec- 
trique (Parts), April 1%. 
oOo e 
Electrical Equipment of a Buenos 
Aires Granary. 

A deseription is given here of the elec- 
trical equipment of a large grain-handling 
plant in Buenos Aires, Argentine Repub- 
lie. This includes docks and grain elec- 
The plant consists of two blocks 
of buildings, occeupving an area of about 
120,900 square feet. The first block is 
composed of three large embarkation or 


vators, 


shipping warehouses, each one provide | 


with two elevator towers for the deposit of 
wheat in bulk, one elevator for the storing 
and internal distribution of grain, and dis- 
charging chutes for loading vessels. The 
second block is behind the first, and sep- 
arated from it by a street. The central 
portion of this group of buildings con- 
sists of grain storage bins with the neces- 
There are three shipp nz 
sheds fronting the dock, each with a re- 
ceiving capacity of 35,000 tons of wheat in 
bags, besides storage for 10.000 tons in 
bulk. The rear buildings have a storage 
capacity of 35,000 tons of wheat in bags 
and 21,000 tons in bulk, giving a total 
capacity of 110,000 tons. The buildings 
are provided with all modern useful ma- 
chines for handling and cleaning wheat, 
which are worked by electrice power. It 
can handle 2,100 tons in bulk per hour 
and discharge 1,200 tons, besides receiv- 
ing anclembarking 500 tons in bags per 


sary elevators. 
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hour. The power plant for this installa- 
tion is driven by a gas engine operating on 
Dowson gas. There are four engine units, 
each rated at 250 horse-power, and two 
auxiliary engines and _ air-compressors, 
used for starting the large engines. The 
generators are direct-connected and placed 
beside the heavy engine flywheel. They 
are designed to give 350 amperes at 525 
volts. There is also a 250-cell storage 
battery for lighting purposes. The motors 
are uniformly 500-volt, compound-wound 
machines with double-gauze ventilation in 
the end plates. They drive by means of 
rawhide pinions. There are sixteen elc- 
vators, each of 150 tons capacity per hour, 
at a speed of 600 fcet per minute, driven 
by means of thirty-two-horse-power mo- 
tors; forty conveyer belts, including two 
thirty-inch bridge conveyers, each with a 
capacity of 300 tons per hour, which are 
driven by twenty-two-horse-power motors; 
four roof, four sub-basement and two 
bridge belts, each operated by a thirteen- 
horse-power motor; five belts 
driven by eight-horse-power motors, five 
housing belts driven by ten-horse-power 
motors, and two longitudinal belts driven 
by twelve-horse-power motors. There are 
twelve additional belts driven by motors 
rated from ten to fifteen horse-power, and 
five driven by small two-horse-power mo- 
‘tors. In addition there are two machine 
shovels driven by six-horse-power motors ; 
a marine elevator for lifting barges to the 
dock, driven by a thirty-two-horse-power 
motor; thirteen one-ton hoists operated by 
eight-horse-power motors, and eight yard 
capstans designed to haul 300 tons at a 
speed of fifty feet per minute, which are 
driven by twenty-horse-power motors.— 
Abstracted from the Electrical Review 
(London), April 12. 
< 
On the Magnetic Behavior of Certain 
Nickel Alloys. 

There are two classes of alloys of the 
ferro-magnetic metals which are of par- 
ticular importance—the steels and the 
alloys used in the construction of resist- 
ances. Only recėntly has it been realized 
that the properties which render stcel so 
universally useful are very closely con- 
nected with its magnetic characteristics. 
Heretofore the hardening of steel by sud- 
den cooling was explained by supposi ig 
that in the rapid fall of temperature 
strains were set up in the metal which 
caused its hardness; or the hardness was 
accounted for by the presence of small 
particles of very hard carbon or of car- 


subway 
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bide. While this latter explanation may 
be true in part, it is not sufficient to ac- 
count for the phenomena of the temper- 
ing of steel. Electrolytic iron is very 
hard when deposited. It also behaves like 
hard steel magnetically, but after anneal- 
ing it is soft both mechanically and mag- 
netically, like Norway iron. Neither sud- 


den cooling nor temper-carbon plays any 


part in this case. Moreover, it is ditti- 
cult to see why other metals should 
not be hardened in the same manner if 
these explanations be true. E. V. Hill 
here gives the results of an examination 
into the behavior of certain nickel alloys, 
in an attempt to determine how the har.l- 
ness of the metal is varied by the per- 
centage of metals in the alloy. He first 
calls attention to the non-expansive alloy 


containing thirty-four per cent of nicke',. 


the coefficient of expansion of which is 
only 0.000001. 
useful for clock pendulums and many 
It takes a good 
polish and resists corrosion as well as 


This material should be 
scientific instruments. 


nickel. Steels containing from forty to fifty 
per cent of nickel have about the same 
cocflicient of expansion as glass, and have 
already begun to replace platinum in the 
manufacture of incandescent lamps in 
France. The alloys used for resistances 
generally contain nickel, and the greater 
The resist- 
ances are higher than those of pure metals, 
and the temperature coefficient is lower. 
If iron containing carbon be cooled, a 
marked evolution of heat takes place at 
850 degrees centigrade, and at 760 de- 
grees centigrade, indicating some trans- 
formation in the metal itself. Osmond 
based his allotropic theory of the magnetic 
metals upon these phenomena. If any 
substances other than carbon could be 
added to the iron, which prevent its trans- 
formation, we should expect to be able to 
alter the properties of the alloy in a wav 
depending not only upon the nature of the 
added substance, but upon the amount of 
the two allotropic forms produced at the 
critical temperatures. It bas been found 
that such substances reduce the tempe.a- 
ture of transformation. The most ready 
analogy to the depression of the tempera- 
ture of magnetic transformation of iron 
and nickel by other metals alloyed with 
them is the lowering of the freezing point 
of a liquid by dissolved substances, which 
is known as the law of Van’t Hoff. The 
work described here was undertaken to 
test the applicability of this formula to 
the case in hand. It must be remembered 


part of them are unmagnetic. 
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in attempting this that neither metal 
separates from the other at the point of 
transformation, which is shown to be true 
by microscopic examination. Nickel was 
chosen for these experiments rather than 
iron, because of its low temperature of 
transformation. Nickel and copper may 
be alloyed in all proportions, and such 
alloys are easily obtained. Four speci- 
mens were employed in the form of wires 
two millimetres in diameter, and contain- 
ing four, cight, twenty and forty per cent 
of copper. To obtain the relation be- 
tween induction and temperature, a sec- 
ondary coil of bare copper wire was wound 
around a glass tube, over which was placed 
a primary coil, and over both of these a 
heat coil of nickeline wire. The standard 
to be examined, together with a standard 
mercury thermometer, was then placed in 
the glass tube, and the whole apparatus 
packed with asbestos as heat insulation. 
Measurements were thus made to deter- 
mine the induction of the various samples 
of wire at different temperatures. It 
was found that when a given temperature 
is reached, the corresponding magnetic 
condition establishes itself without ap- 
preciable lag. The loss of susceptibility 
docs not occur suddenly, but when it has 
fallen to a small fraction of its original 
value the decrease becomes slower. This 
enables the temperature to be determined 
within five degrees. The results of these 
tests show that the depression of the point 
of transformation is nearly proportional to 
the amount of copper in the alloy. Al- 
lovs of nickel and tin were then tested, 
and here also the depression of the trans- 
formation point was found to be propor- 
tional to the amount of tin. Attention is 
called to the work of Allen and Day with 
alloys of nickel and silver, in which the 
temperature of transformation was found 
to be fixed, irrespective of the amount of 
silver. Levin also experimented with 
nickel and gold alloys, and found the tem- 
perature of transformation independent 
of the amount of gold. Alloys containing 
equal parts of nickel and gold and of 
nickel and platinum were found by Lam- 
padius to be as permeable as pure nickel. 
Osmond found the transformation point 
of nickel-iron allovs to rise with the 
amount of iron until the latter reaches 
thirty per cent, when it falls again. In 
nickel-chromium and nickel-manganese 
alloys the point of transformation is not 
proportional to the amount of chromium 
or manganese.—Abstracted from the 
Physical Review (Lancaster), April. 
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Selection of Solicitors. 

“I'd rather have ten picked men who 
fight like heroes than fiftv who fight half- 
heartedly,” said a famous Indian fighter. 

The same quotation could be well ap- 
plied by many central station managers 
in the selection of their sales force. 

Too many managers have an idea that 
any sort of a solicitor is good enough, as 
long as he will work cheap, and land a 
contract occasionally. 

All a mistake. 

You can hitch any cld bonevard to a 
wagon, but it takes a “live” horse to draw 
a load and get there. 

The efficiency of your salesmen is only 
secondary to the efficiency of vour serv- 
ice. Your success hinges not on one or the 
other, but on both. For given efficient 
service and an cfficient, hard-working 
corps of salesmen, who shall say to what 
heights your company can not attain? 
Therefore, the selection of solicitors is a 
mighty vital and important one to central 
station managers. 


A central-station solicitor was recently calling 
upon a merchant. whom he was trying to inter- 
est in an electric sign. when the mail man 
entered and placed on the merchant's desk one 


of the lighting company's advertisements. The 

merchant threw up his hands and exclaimed, 

“Oh, whats the use!“ This goes to show 

how direct-by-mail advertising backs up the 

solicitor, 
@): ; ; . 

Fhe trouble is, this matter is usually 
not wiven the thought and attention it de- 
serves, Too many managers make a prac- 
tice of using their contract department as 
a sorl of caten-all for applicants for posi- 
tions, who have no claim for a job out- 
side of some political or personal pull with 
the officers. 
the 


The auicker this is cut out 


better. Soliertors should be chosen 
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who are capable of representing you. Abil- 
itv, not favor, should be their equipment 
and qualification for the position. 

If vou have to make a place for some 
friend or relative of the officers, don’t put 
him on the soliciting force, unless he has 
real ability in that line. A poor solicitor 
can do the company more harm than a 
dozen good ones can counteract. Remem- 
ber, the solicitor is, to all intents and pur- 
poses, the company. He represents it, and 
what he savs is regarded by the people as 
being the words of the company. 

How important it is, then, to have some- 
one who can represent your company 
right! Someone with the abjlity to not 
only sell current, but a man who can cre- 
ate a fiiendly feeling for your company 
wherever he solicits. For when all’s said 
and done, public sentiment goes a long 
way toward the making or unmaking of 
any public utility corporation. Ilence, 
tactful solicitors are a good asset when 
public opinion is considered. 

Coming right down to the selection of 
solicitors, to my mind there are a few 
necessary requirements demanded in the 
successful seller of current. ; 

First and foremost, he should have a 
practical knowledge of his business, for 
how can he expect to convince or convert 
a man, unless he knows what he is talk- 
ing about? He should have a pleasing 
personality and address. He should have 
enthusiasm, tact and stick-to-it-iveness. 
He should be honest, patient and self-re- 
liant. He should be able to make friends 
in and out of business. He should be 
very systematic in his methods of uncov- 
ering prospects and following them up. 
He should be very explicit with his facts 
and figures in explaining to every customer 
the advantages of electricity, as applied 
to their particular needs. He should not 
misrepresent. 

There may he a few other qualities, of 
course, but if a man possesses most of 
those enumerated above, he has the mak- 
ing of a good solicitor in him. 

He should have at least knowledge, en- 
thusiasm and honesty, for with these three 
fundamentals as a basis, he can cultivate 
the rest. 

As the success or failure of any business 
or profession hinges largely on the enthu- 


siasm of those who guide it, enthusiasm, 
therefore, is necessary to the successful 
salesman. It stimulates him to tireless 
activity, and he works with an energy and 
zeal that accomplishes its purpose. 

And as honesty is the best policy in 
any undertaking, it is also best in sales- 
manship, for a contract obtained by ques- 
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A reproduction of one of the folders recently 
sent out to the merchants of Buffalo, N. Y., by 
the Buffalo General Electric Company, showing 
same ready to mail and also opened up. A 
large number of such attractive folders are 
preserved by business men after they have 
absorbed the arguments contained in them, 
or mailed the postal enclosed, for further 
information. 


tionable methods and misrepresentation 
does the company more harm than good. 

Practical knowledge of the business is 
absolutely for, fortified by 
knowledge, enthusiasm results in aggress- 
iveness and persistency. 

The solicitor who thoroughly knows his 
business feels a confidence and self-reli- 
ence that enables him to cope with any 
opposition, and adds force to his argu- 
ments. 

A careful looking around your town 
will probably reveal some bright, ambi- 
tious fellows, who, with a little coaching, 
may develop into first-class solicitors. If 


necessary, 
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you can get a natural-born salesman, so 
much the better. 

It is often a good idea to take a man 
who has unquestioned selling ability and 
break him into the business. Don’t ex- 
pect too much of such a man at the start, 
however. Give him your support and a 
hand occasionally. Remember, he has to 
familiarize himself with his line before 
he can make good at it. Encourage him, 
therefore, all you can. 

A few little heart-to-heart talks with 
him on the subject will soon give you an 
idea of the points on which he needs coach- 
ing, and if the right stuff is in him, he’ll 
develop rapidly and turn out to be a profit- 
able investment. 

If managers would only give the selec- 
tion of solicitors the same care and thought 
they give to the purchasing of equipment, 
they would not have so much trouble gath- 
ering an efficient sales force together. 

Never lose sight of the fact that a good 
solicitor is worth more than his salary, 
for outside of the actual business he turns 
in, the good will and friendship he cre- 
ates and builds up for your company is, 
in a way, priceless. 


n| MORNING @ 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 


new-business departments in suggesting 
oper which they can profitably bring out 
n their occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


Why is it that some men attract busi- 
ness, customers, clients or patients as 
naturally as the magnet attracts steel ? 

It’s the power to please, boys. 

You may call it “luck” or anything 
else you like, but when you sift the mat- 
ter right down to the bottom, you'll find 
these men have an attractive personality 
that wins all hearts. 

I tell you fellows, the power to please 
is a tremendous asset to the solicitor. 

And it’s cultivatable. 

You can not over-estimate the impor- 
tance of cultivating a pleasing and charm- 
ing manner, and those personal qualities 
that draw people to you. 

As one philosopher says: “Keep pleas- 
ant and agreeable till ten o’clock in the 
morning and the rest of the day will take 
care of itself.” 
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The power to please is often a substi- 
tute for a large amount of work. 

It’s simply a trait of human nature to 
deal with people you like, and the solicitor 
whose dress, actions, talk, ete., are pleas- 
ing, is always sure of an audience, and 
usually closes a contract with half the 
effort required by a less pleasant worker. 

Now don’t get the idea that you’ve got 
to be a regular Beau Brummel or a can- 


A photograph taken of the Evansville Gas and 
Electric rg S new smokestack. while a 
couple were ing married on the top. The 
management of the ccmpany offered a prize of 

200 for the young man and woman who were 
‘game’’ enough to have their wedding cere- 
mony performed “ up in the air,’ 220 feet above 
the earth. 


didate for the beauty prize to have the 
power to please and attract people to you. 

Lincoln had the reputation of being a 
very homely man, yet he instinctively 
attracted all people towards him by his 
kind and pleasing manner. 

And don’t imagine that all magnetic 
people are born that way. 

They simply think, cultivate and train 
themselves to be pleasant and agreeable 
till it becomes second nature to them. 

So I say, fellows, cultivate the art of 
pleasing, for the solicitor who always 
attracts and never repels ought to be 
pretty nearly successful in his calling. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are Interested directly or in- 
directly in the sale of central 
current. 


station 


There’s no time to begin like the 
present. 


You'll never get round-shouldered 
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carrying the money you make by “con- 
templating” doing things. 


Putting off an easy thing makes it 
hard; putting off a difficult thing makes 
it impossible. 


The road of prejudice is the one most 
commonly traveled by the human multi- 
tude. j 


Stones are only thrown at fruit-bearing 
trees. 


“Plan your work and work your plan” 
—that’s the essence of concentration. 


An opportunity isn’t an opportunity 
unless it’s seized upon. 


Everything comes to the solicitor who 
lets the other fellow do the waiting. 


A solicitor or manager must keep his 
mouth open a long time before a roasted 
pigeon flies into it. 


Any old dachshund may start a hare, 
but it takes a greyhound to catch him. 


He who finds fault is very apt to be 
thinking about signing a contract. 


from week to 
week, to poea in this department brief 


It will be our endeavor, 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. i 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


We are pleased to note that an ex- 
tremely healthy condition of affairs and 
a hustling new-business department exists 
in the thriving town of Evansville, Ind. 

The Evansville Gas and Electric Com- 
pany is the company which holds sway, 
and both the gas and electric ends of its 
business have enjoyed a very fine growth 
in the past year, the electrical interests 
being especially well taken care of with 
progressive new-business methods. 

W. B. McDonald, the manager of the 
company, is a man of sterling business 
ability, which is backed up with a thor- 
ough knowledge of the electrical and gas 
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business. He has the right idea for the 
upbuilding of his company’s business 
and the sale of more current. 

Mr. Tills, formerly with the North 
Shore Electrice Company, of Oak Park, 
I, is now contract agent and head of the 
new-business department. Ife is one of 
the most hustling new-business men in the 
country and has won his spurs as a stren- 
uous business-vetter, and hes “still 
going.” 

He has plans and schemes—good, prac- 
lical ones at that—“up his sleeve,” which 
are worth knowing about. 

Central station managers will find it 


profitable to cultivate this gentleman's 


acquaintance. Ile is simply “doing 
things” in the way of getting new busi- 


ness, 

Some of the less aggressive men who 
have charge of this department of their 
company's business would stop, look and 
listen if they knew what he had accom- 
plished. 

Enlisting the school-children’s aid in 
selling gas and electricity is one of his 
many successful feats.. 

He has made “cook with gas” and 
“light with electricity” household words 
in Evansville by novel yet sensible 
methods—public methods. 

His system of keeping track of the 
work done by solicitors, contracts closed, 
reports, ete., is the best of its kind. He 
and every solicitor know exactly where 
they are at every minute. All classes of 
business in every part of the city are 
kept in close touch with by this complete 
system. 

Mr. Tills is close to his men, and per- 
sonally supervises their daily work, meet- 
ing them each morning to go over the 
ground thoroughly before sending them 
out. 

The daily reports of the solicitors’ 
records, the exact time the solicitor 
arrives in a district, the business secured 
during the day, those who are good pros- 
pects, calls made where no business can 
be secured, the nature of the business 
solicited, and the expense account of the 
solicitor during the day. 

One of the best things I have yet heard 
of in many a day is Mr. Tills’ scheme or 
plan of automatically keeping the solicit- 
ors calling on prospects. 

The solicitors, being partly on salary 
and partly on make this 
plan possible. 

In case a solicitor fails to call on a 
prospect within the prescribed time, and 
the prospect comes in and does business 
with the office, the sale is credited to the 
office and not the solicitor. 


COMMISSION, 
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If, however, the prospect comes in and 
does business with the office, and it is 
found that the solicitor did call at the 
time marked on his follow-up system, 
the solicitor gets the credit and not the 
oflice. 

This keeps the men calling with great 
regularity on all their possible prospects. 

In addition to this, a scout solicitor is 
constantly kept working in all territory. 
Any business that he obtains is held up 
to the regular solicitor in the field as 
proof that he has been negligent and 
overlooking business. 

This keeps them on the qui vive at all 
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electric light, flat-irons, fans, ete., 
being pushed to the limit. 

The Evansville Gas and Electric Com- 
pany is another firm that believe in con- 
centraling their efforts when it comes to 
advertising. 

During the year 1906 this company 
carried on a most successful direct-by- 
mail advertising campaign on store and 
store-window lighting. 

The advertising was in the form of 
attractive, handsomely printed and well- 
illustrated booklets, folders, mailing 
cards, ete. Each and every piece of 
this advertising was filled full of this 


are 


Ne. ebtatacd te date 


Pro rata Monthly 


Standing to date (obore ar below ) 


DAILY REPORT OF BUSINESS SECURCD ANO ZOLICITEO 190 


@usingss secvaso 
aDDAtEB 


ERNER Cand Pruge: t A "os urma are of Banmese 


ar ° 
is VB) 
sp f Moer 


A handy, comprehensive and systematic blank for recording the daily reports of solicitors. 


times, and continually hustling for busi- 
ness. 

Another thing Mr. Tills believes in is 
the securing of good solicitors and paying 
them well. He savs a cheap man is not 
even worth a low salary, and in the end 
is a detriment to the company. 

Having both gas and electricity, this 
company works the changes as the seasons 
come and go, and keep things moving all 
the vear around, 

For instance, in February and March, 
a big lot of gas stoves were sold and in- 
stalled. Now as summer comes around, 


one subject—store and store-windew 
lighting, and its strong arguments, ex- 
amples and figures kept the business men 
of Evansville in a white-heat state of 
enthusiasm on these propositions, while 
the solicitors were around gathering in 
the contracts. 

This year, Mr. Tills has decided to push 
the power end of his company’s business. 

Ife is sending out an equally strong, if 
not stronger, series of direct-by-mail ad- 
vertising than that which he used on 
merchants. 

This power advertising is built on-hard 
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business lines and radiates enough sound 
arguments to meet Mr. Power User on 
business grounds, and sinks its story deep 
into him without showing that its mis- 
sion is surely to convince him—whether 
against his good judgment or not. 

It talks along with him and never shows 
a weak spot. For it is written that if a 
piece of advertising falls down in one 
single point, the receiver will make the 
most of it, and will feel suspicious of 
everything else it says. 

But this company’s advertising keeps 
up to the high-water mark from begin- 
ning to “finis.” 

The appearance and general get-up of 
all its advertising seems to indicate that 
it believes Darwin’s theory of the “sur- 
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A two-colored mailing card which forms part 
of an excellent direct-by-mail advertising service 
which the Evansville Gas and Electric Com- 
pany, of Evansville, Ind., is using to increase a 
sale of current among power users. Note the 
suggestiveness and attractiveness of the design, 
and the fine typographical arrangement of the 
card as a whole. 


vival of the fittest” holds good in adver- 
tising as it does in man. At any rate it 
will receive better attention than if it 
were of the tawdry, careless, haphazard 
kind. 

Some of it may be permanently waste- 
basket proof. It is at least temporarily 
so, because the recipient, on account of 
its good appearance, will lay it aside to 
look over again when he gets time. 

This company is also a believer in 
good newspaper advertising, and it makes 
the best use of the space it buys by insert- 
ing well-designed and _ strongly-written 
advertisements. 
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Last year this aggressive company hit 
upon the unique and attention-compelling 
advertisement of having a young couple 
married on top of their smokestack, 
which created almost world-wide com- 
ment. 

The account of this novel method of 
advertising was copied in a large number 
of newspapers throughout the country, 
and was one of the best advertisements 
the city of Evansville ever had. 

— 0 

“Lincoln in the Telegraph 


Office.” 


A series of articles which will be appre- 
ciated by every American will begin in the 
May Century, entitled “Lincoln in the 
Telegraph Office.” These articles have 
been prepared by David Homer Baltes, and 
will be fully illustrated. During the four 
years of the Civil War Mr. Lincoln spent 
more of his waking hours in the War D.- 
partment telegraph office than in any other 
place except the White House. Mr. Bates, 
who was the manager of the office and 
cipher operator during these eventful 
years, tells the story, which contains much 
that is new regarding the leaders of the 
war, and sheds a new and interesting light 
on the great figure of Lincoln. 

—_——___-+@-___—- 
Kentucky Independent Tele- 
phone Association. 

The Kentucky Independent Telephone 
Association held its annual meeting at 
Louisville, Ky., on April 16. The follow- 
ing officers were elected: president, M. B. 
Overly, Louisville; secretary, W. G. Tur- 
pin, Henderson; treasurer, J. W. Cham- 
bers, Winchester. Executive committee: 
R. T. Hickman, Henderson; B. L. Pen- 
dleton, Winchester; Edwin Matthews, 
Maysville; P. S. Pogue, Louisville. 

The following delegates were appointed 
for the national convention: George 


. Shanklin, Lexington; H. P. McChord, 


Hopkinsville. 

— e0 
Comparison of Methods of 
Office IHiumination. 

In the issue of the ELECTRICAL REVIEW 
for April 27, an abstract of the very 
interesting paper by Edward A. Norman, 
entitled “Comparison of Methods of 
Office Illumination,” and read before the 
March 8 meeting of the Hluminating 
Engineering Society, was published. It is 
a matter of sincere regret that an accident 
in the make-up eliminated: the last para- 
graph in the paper. In this paragraph 
credit was given to the Electrical Testing 
Laboratories, New York city, where the 
tests described in the paper were carried 
out. 
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Electric Power in Mexico. 


A number of electric power projects, 
says the Wall Street Journal, are on foot 
in northern and western Mexico. It is 
stated that there are a number of water- 
falls in the Sierra Madre range bordering 
the western coast which afford ideal sites 
for hydroelectric plants, and that the 
building of railroads through that region 
will lead to the early development of these 
power enterprises, 

Idalecio Trevino, of Monterey, and as- 
sociates, are arranging to install an elec- 
tric power plant on the Escondido river 
in the state of Coahuila, and the power 


-will be transmitted to industries in tha! 


section. 

A. C. Nash, general manager of the 
company which has been organized to 
build a system of electric street railway in 
the city of Chihuahua and to build inter- 
urban lines leading out of that city, has 
returned from the United States, where 
he closed contracts for the purchase of 
enough steel rails to lay ten miles of track. 
He is now in the market for 30,000 cross- 
ties. Enrique Creel, Mexican Ambassa- 
dor to the United States, is at the head 
of one company. The same interests own 
the steam railroad which runs from Chi- 
huahua to Santa Eulalia. This line will 
be converted into electric transit and made 
a part of the general system. 

The Parral Power and Reduction Com- 
pany is preparing to construct an electric 
street railway system in the city of Parral. 
R. B. Davis, formerly superintendent of 
construction and permanent way depart- 
ment of the Mexican Tramways Company, 
Limited, of Mexico City, has just com- 
pleted an estimate of the cost of the pro- 
posed system at Parral. 

L. B. Speyer & Company, of Mexico 
City, have signed a contract with Governor 
Tomas Anzar y Cano, of the state of Cam- 
peche and the city council of Campeche 


= for the installation and operation of an 


electric light and power plant for Cam- 
peche. A subsidiary company will be or- 
ganized to carry out the terms of the con- 
cession. L. B. Speyer & Company are 
bankers and will finance the enterprise. 
The contract calls for furnishing 2,000 
lights at $2 per month, and sixty arc 
lights and 200 lamps of fifty-candle 
power for the government, at a price of 
$18,500 annually, making a total of 
$66,500 annually that is guaranteed, not 
counting any income that may be received 
on motive power and extra lights. Cam- 


peche is a city of much wealth. On ac- 
count of its remote location the opportu- 
nity for an electric light and power plant 
there was a long time in being discovered. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Reducing the Heat Losses in 
Armatures. 

The American Engine Company, Bound 

Brook, N. J., has adopted an interesting 

construction of its dynamo and motor 


Fie. 1.—Bar-WouND ARMATURE COIL. 


armatures to limit the losses occurring 
through the heating of the armature coils. 
The armatures are of the double-con- 
ductor, drum-wound type. Solid-bar cop- 


Fie. 2.—Harp FIBRE RETAINING WEDGE. 


. per strips are used, wrapped with cotton 
thread, subsequently impregnated with in- 
sulating compound. This design allows 
the use of large conductors. This form of 
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Fia. 4.—ARMATURE CONSTRUCTION. 


construction has not been generally adopt- 
ed because of the cost of hand labor re- 
quired to wind the insulation on the bar 
after it has been bent and formed, and 


because the cotton insulation would break 
in bending the bar. 

Fig. 1 shows the form of bar copper 
conductor used in the American Engine 
Company’s armatures. This form has 
been made possible by the development of 
special machinery for handling the 
double-cotton-covered bar edgewise with- 
out injuring the insulation. The arma- 
ture, of the ordinary laminated type, 1s 
provided with a deep gap or ventilating 
channel midway in its length by blocking 
apart each set of laminations to a dis- 
tance of one-half inch to one and one- 
quarter inches, according to the size of the 
machine. 

To hold the coils in place, little bridges 
of tough fibre board of the form shown 
in Fig. 2 are driven into the slots over the 
coils. The shoulders on these fibre wedges 
engage the teeth of the core on each side 
of the air space, maintaining a proper dis- 
tance between each section of laminations. 
Steel band wires, which are used to retain 
the coils in their slots against centrifugal 
action, secure the ends of these fibre cov- 


Fic. 3.—COMPLETED ARMATURE. 


ers. 
ture. 

Each set of laminations is held in place 
and the air space maintained by distance 
pieces of hard wood wedged in between 
the end laminations of each section. This 
construction is shown in Fig. 4. In this 
way an open passage is left to the annular 
cylindrical air space, which runs the en- 
tire length of the armature between the 
armature shaft and the internal spider 
surface. This longitudinal air space con- 
nects with the circle of oblong spaces 
arranged spoke fashion about the core, 
and creates a ventilating circulation at 
the middle of the armature, where usually 
the conductors are farthest removed from 
the cooling air. When the armature re- 
volves, air is thrown radially from these 
air spaces, being replaced by air drawn 


Fig. 3 shows the completed arma- 


from the spider passage. It is announced 
that the working temperature is kept very 
low, and upon careful tests this has been 
shown to be forty per cent less than the 
theoretical calculation indicated it should 
be. A feature of this form of ventilation 
is that the velocity of the air current ef- 
fectually prevents the accumulation of 
dust in the armature. 
i 
A New Portable Combination 
Meter. 

The unique combination of a voltmeter, 
ammeter, wattmeter and horse-power me- 
ter in one instrument is accomplished in 


‘the “Victor” combination meter, manu- 


factured by the H. W. Johns-Manville 
Company, New York city. This instru- 
ment was first placed on the market some- 
what over a year ago, and, from the large 
number of inquiries and orders received, 
it has evidently found ready acceptance. 

It was first designed for switchboard 
use in central stations, and the success of 
the instrument for this purpose has re- 
cently led to the placing on the market of 
a portable form for general electrical test- 
ing, an illustration of which appears 
below. 

The “Victor” meter consists of two 
separate and complete instruments in a 
single case, the one giving readings in 
volts and the other in amperes. The third 
and fourth readings are obtained on a 
scale plotted at the centre of the dial, 


'* VICTOR” COMBINATION METER. 


giving the product, or power consumption, 
in watts or kilowatts and horse-power. 
These readings are taken at the points of 
intersection of the two indicators. The 
power scale is calibrated in “watts” or 
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“kilowatts” on one side and “horse-power” 
on the other. 

The convenience of having in one in- 
strument a portable meter giving readings 
in volts, amperes, watts and horse-power is 
readily appreciated at a glance, as this 
meter is adapted for rapid testing in the 
laboratory, while for field work it is espe- 
cially adaptable. It has been found suit- 
able also for taking readings on electric 
cars, electric elevators, etc. 

If desired, multiple shunts and extra 
multipliers will be furnished in connec- 
tion: with the volt and ampere scales for 
additional readings, and a table, contain- 
ing the multiplying factor to be used with 
these various combinations, when reading 
the central scale. 

The workmanship and materials used 
in the manufacture of the “Victor” meter 


are of the highest class. The calibra- 
tions are carefully and accurately made, 
and the instrument is reliable and perma- 


nent. 
—__<@—___ 


Western Electric Alternating- 
| Current Fan Motors. 

A new line of alternating-current fan 
motors has been placed on the market by 
the Western Electric Company, Chicago, 
Ill. Starting difficulties are eliminated 
by using a specially constructed commu- 
tator. The company guarantees this mo- 
tor to start when the current is turned 
on, the same as with a regular series, 
direct-current fan motor. 

Another advantage of this motor 1s 


ELECTRIC AILTERNATING-CURRENT 
Desk Fan MOTOR. 


WESTERN 


its “Universal” feature, which allows 
it to be used either as a desk or bracket 
: fan, and the change from one to the other 
can be made in a minute. This is called 
the “Two-in-One” type, because it really 
makes one type of fan serve two purposes. 
An ingenious diagonal joint in the stand- 
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ard makes this change possible, and a 
glance at the illustrations will make this 
clear. 


All the working parts of the motor are 


completely enclosed, so that it is impossi- 


ELECTRIC ALTERNATING-CURRENT 
BrackET Fan MOTOR. 


WESTERN 


ble to clog up the machinery with dust 
or dirt. 

From a mechanical standpoint the 
blades are great savers of current, the 
angles at which they are built follow- 
ing specially designed lines, furnishing 
maximum breeze with minimum current 


consumption. 
—— e 


The Electric Drive in 
Laundries. 
The accompanying illustration shows 
one of the applications recently made by 


ELECTRICALLY DRIVEN 


the Crocker-Wheeler Company, of Am- 
pere, N. J. This is a Crocker-Wheeler 
motor driving an extractor. The com- 
pany is making a specialty of equipping 
laundry machinery. In addition to the 
advantages of economy of power, absence 
of belts, ete., the motor drive in the laun- 
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drv secures the important advantage of 
cleanliness. There is always a possibility 
of dirt working into the machines where 
belts are used, and this has frequently 
caused a good deal of annoyance. By at- 
taching a small motor to each machine, 
the belt may be entirely eliminated. In 
addition, a variety of speeds may be ob- 
tained to suit the different classes of work. 
ee 
Demand for Copper Strong. 

George Westinghouse, president of the 
Westinghouse Electric and Manufacturing 
Company, had this to say yesterday, says 
the New York Sun of April 16, regarding 
the consumption of copper by engineering 
interests : 

“The situation as to the consumption 
of copper to-day is practically as it has 
been for a long time. There is nothing to 
warrant the belief that prices of the metal 
or conditions as to production and con- 
sumption of copper will be changed, ex- 
cept in an unimportant degree, for as far 
ahead as business men can see into this 
year’s trade nothing but a commercial 
catastrophe can mar the present favorable 
conditions in the developments of our 
resources. It seems to us, judging from 
what is gathered from the principal 
miners and consumers of copper, that the 
steady gains of consumption over produc- 
tion in the world’s supplies of copper are 
still progressing. So far as the consump- 
tion of copper by electrical engineering 
interests is concerned, 
there is a considerable 
increase, not only in 
this country, but in 
the other countries in 
which industrial activ- 
ity is prevailing. 
There is now on the 
books of makers of 
electrical apparatus in 
America and Europe 
much more business 
than ever before. We 
do not hear from any 
important interest 
with which we do busi- 
ness anything about a 
recession in contracts. 
This applies to all 
lines of power ma- 
chinery and collateral channels of trade.” 

eee 

The nineteen Lake Superior mines are 
estimated to have turned out 20,609,135 
pounds of copper in March, against 18,- 
607,753 pounds in February.—Copper 
Gossip. 
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DOMESTIC AND EXPORT. 


PENNSYLVANIA RAILROAD TUNNELS TO BE READY IN 
1908—Samuel Rea, third vice-president of the Pennsylvania Rail- 
road Company, is authority for the statement that trains will be 
running through the company’s tunnel between Jersey City, N. J., 
and Manhattan Island in December, 1908. 


OHIO ROAD MORTGAGED—The Cleveland, Southwestern & 
Columbus Electric Railway Company, successor to the Cleveland & 
Southwestern, has filed a $10,000,000 mortgage in favor of the Cleve- 
land Trust Company, Cleveland, Ohio, covering all the property of 
the corporation in the nine counties through which the road oper- 
ates. 


LARGE MORTGAGE FILED—A mortgage for $10,000,000, given 
by the Terre Haute, Indianapolis & Eastern Traction Company to 
the Fidelity Trust Company, of Philadelphia, Pa., has been filed 
at Terre Haute, Ind. The mortgage bears interest at five per cent 
and is payable in twenty years. It covers the interurban lines re- 
cently acquired by lease and building to connect Terre Haute with 
Indianapolis and Richmond, Ind. The lines pass through 108 
towns. 


NEW YORK, NEW HAVEN & HARTFORD'S ELECTRICAL 
TESTS—tThe single-phase electric trains of the New York, New 
Haven & Hartford Railroad have been operated between Larchmont 
and New Rochelle, N. Y., where tests are being made of the com- 
pany’s new overhead electric system. The tests are said to show 
that trains operated by the new system will be capable of a speed 
of 100 miles an hour with safety. The current is supplied from 
the company’s power-house at Cos Cob, Ct. 


WIRELESS TELEGRAPH NOTES—The Swiss government has 
constructed three important wireless stations on the Alps, of which 
one is on the Righi Mountain and the two others on Mounts Got- 
tard and Scheidegg. The stations have been established principally 
for military purposes and the Righi is now connected by wireless 
with the Stokli fortress, a distance of fifty-three kilometres. It is 
proposed to establish a wireless station on the Simplon Mountain 
at an altitude of 2,000 feet, connecting Switzerland with the Vallese 
and the Oberland stations. The Marconi Company, Limited, is 
about to undertake some important developments. It has arranged 
to install a special station at Clifden, on the west coast of Ireland, 
and by that means to establish direct connection with the United 
States. Tests have already been made, and are said to have yielded 
satisfactory results. The system has in some important respects 
been improved upon, providing for a much greater distance of trans- 
mission. : 


PERSONAL MENTION. 


MR. F. C. STANFORD, who for several years has been division 
superintendent of the Rocky Mountain Bell Telephone Company 
for the Central Idaho division, has resigned. 


MR. C. R. FREDERICK, who has been connected with street 
railway enterprises in the western states for the past three years, 
has been appointed vice-president and general manager of the 
Johnstown, Ebensburg & Northern Railway, Johnstown, Pa., suc- 
ceeding W. E. Hildebrand. 


MR. CHARLES C. SHAFER has been appointed superintendent 
of the Perth Amboy division of the Public Service Corporation of 
New Jersey. Mr. Shafer is an experienced railroad man, having 
worked for the Public Service Corporation for a number of years 
in various places. He comes from Milltown, where he was last em- 
ployed by the company. 


MR. E. J. KULAS, secretary and general manager of the Brilliant 
Electric Company, Cleveland, Ohio, was a recent visitor to New York 
city, working on some of the details connected with equipping the 


company’s new factory at Conneaut, Ohio. Mr. Kulas is anxious 
to push this work along, as the company finds it necessary to occupy 
its new quarters as soon as possible. 


MR. ADELBERT R. WHALEY, superintendent of the New York 
division of the New York, New Haven & Hartford Railroad Cop- 
pany, it is announced, has accepted a newly created position with 
the New York Central & Hudson River Railroad Company. Mr. 
Whaley, who has had a large experience in the electric traction 
field, will be connected with the electric zone of the company. 


DR. WILLIAM M. HABIRSHAW, president of the India Rubber 
and Gutta Percha Insulating Company, who has not been in the best 
of health for several months past, sailed last week for a two months’ 
rest in European countries. Dr. Habirshaw is one of the best known 
men engaged in the manufacture of rubber-covered wire, and has 
built up a very large business. His many friends hope that he will 
return with his health fully restored. 


MR. FREDERIC NICHOLLS, vice-president and manager of the 
Electrical Development Company of Ontario, Limited, Toronto, 
Ontario, has left for London, England, to consult the bondholders 
in connection with questions relating to contracts made with the 
Toronto Electric Light Company and Toronto Railway Company, a 
course which has resulted from recent deliberations between the 
city and the Dominion government on the power question. 


MR. F. V. L. SMITH, who has had a wide experience in elec- 
trical construction, is now connected with the Sprague Electric 
Company, with headquarters in New Orleans. Mr. Smith was an 
electrical inspector of the Pan-American Exposition in 1901 and 
afterward was an electrical inspector for the National Board of 
Fire Underwriters in New York city until December, 1904, when he 
became chief electrical inspector for the Louisiana Fire Prevention 
Bureau, with headquarters in New Orleans, where he built up an 
excellent inspection system and gained an enviable reputation. 
Mr. Smith also holds the position of deputy fire marshal for the 
state of Louisiana. By his extensive knowledge of electrical work, 
including trolley operation, and acquaintance in the southern ter- 
ritory, Mr, Smith is well fitted to exploit the products of the Sprague 
Electric Company through the South. 


MR. E. J. WILCOXEN, superintendent of transportation of the 
Rochester (N. Y.) Railway Company, has been made general super- 
intendent of the company. He will also take over most of the duties 
of general manager until R. E. Danforth’s successor is appointed. 
Mr. Wilcoxen entered the railroad service in 1888, when he was 
seventeen years old, as a clerk in the car service department of the 
Buffalo, Rochester & Pittsburg Railway, with headquarters in Brad- 
ford and Buffalo. After he had been advanced to a position in the 
office of the superintendent of the road he resigned and entered the 
service of the Wagner Palace Car Company, and eventually became 
secretary to the assistant manager, with headquarters in Buffalo. 
After he left the Wagner service he was, for two years, assistant 
superintendent of the Niagara Falls State Reservation. He was 
subsequently employed on the steam railroad that was operated 
between Waterloo, Seneca Falls and Cayuga Lake. That road was 
absorbed by the Geneva, Waterloo, Seneca Falls & Cayuga Lake 
Traction Company and electrified. Mr. Wilcoxen remained in the 
service of the new company until he became affliated with the 
Rochester & Sodus Bay Electric Railway Company, as assistant 
superintendent of construction, nine years ago. He was promoted 
to general freight and express agent and two years ago to general 
superintendent. After the interurban line had been taken over by 
the Rochester Railway Company he became a division superin- 
tendent of the latter, and about a year ago was made superintendent 
of transportation. 
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. --ELECFRICAL- SECURITIES. -- 

Notwithstanding considerable dulness, the tendency in the mar- 
ket is toward improvement, with all parties concerned awaiting 
any development which will stimulate into greater activity. the 
upward movement. Money continues easy, both at home and abroad, 
and in a month something definite will be known concerning the 
winter wheat crop and the outlook for the future of the spring 
planting. The railroad companies have succeeded in borrowing 
$300,000,000, mostly on short-time notes, during the present year, 
for necessary improvements and extensions. The rates for these 
loans are out of proportion with the security offered, and every 
effort should be made to lift the railways of the country out of the 
prostrate position, as far as borrowing is concerned, to which they 
have come through recent circumstances, to a point where they can 
secure money for betterment, at rates which their resources entitle 
them to. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 27. 


New York: Closing. 
Allis-Chalmers cOMMOD..............0ee00% 12 
Allis-Chalmers preferred............-..00-- 32 
Brooklyn Rapid Transit..................- 59% 
Consolidated GaS...... ccc ccc we cere ree eee 132%, 
General Electric. ... 2... cc ccc ccc eee cece eee 147 
Interborough-Metropolitan common......... 2514 
Interborough-Metropolitan preferred........ 59% 
Kings County EBlectric..............eeeeeee 126 


Mackay Companies (Postal Telegraph and 


Cables) common (ex-dividend)......... 69% 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 69% 
Manhattan Elevated...............ceeeevees 136 
Metropolitan Street Railway............... 100 
New York & New Jersey Telephone......... 113% 
Western Union......... cece ccc cccccvceee 83 
Westinghouse Manufacturing Company (ex- 

dividend) .4.s¢0i0dcwiwe ts sanweecteeies 1434 


The annual meetings of the stockholders of the Interborough 
Rapid Transit Company and the New York City Interborough Rail- 
way Company will be held on May 8. l 

Western Union reports of messages for March, 1907, from dis- 
tricts throughout its field show 140 increases, out of 180 quoted, 
over March, 1906. Similarly the figures for March, 1906, show a gain 
over that month of 1905. . 

The Westinghouse Electric and Manufacturing Company will 
issue $5,000,000 new non-assenting stock. Stockholders of record 
May 4 will have the right to subscribe for the new stock at $75 a 
share. The stock has a par value of $50 a share and the company 
is therefore asking a premium of $25 a share. If the stock is all 
taken at the premium demanded, the issue will supply $7,500,000 
of new funds, which will be devoted to improvements and exten- 
sions of the Pittsburg plant. The Westinghouse Company has noti- 
fied stockholders that for the purpose of ascertaining the stock- 
holders entitled to subscribe for the proposed new issue the trans- 
fer books for the preferred, assenting, and non-assenting stocks 
will be closed on May 4 and reopened on May 13. 

At the annual meeting of the stockholders of the General Elec- 
tric Company, to be held May 14 in Schenectady, stockholders will 


vote on amendments to the by-laws by striking out articles two,, 
The 


five and seven and substituting therefor a new article two. 
amendments are in the direction of centralizing power in the hands 
of the president. The offices of first vice-president and comptroller 
are to be abolished, as also the requirement for the compulsory elec- 
tion of a chairman of the board of directors. The directors may 
elect such a chairman, but he will not be an officer of the company 
as at present. 


Boston: Closing 
American Telephone and Telegraph........ 124 
Edison Electric Illuminating............... 208 
Massachusetts Blectric..........ceccccecees 58 
New England Telephone................--- 120% 
Western Telephone and Telegraph preferred. 70 


The report of the Massachusetts Electric Companies for the quar- 
ter ended March 31 is as follows: gross, $1,526,523; expenses, $1,- 
207,781; net, $318,742; charges and taxes, $436,152, leaving a deficit 


ELECTRICAL REVIEW 


. e 


733 


of $117,410. This compares with $90,838 for the same quarter of 
the preceding year. For the six months ending March 31 the total 
deficit is $41,890, comparing with $4,539 for the preceding year, 
and $177,598 for 1905. 


a hiladelphia: © Closing. 
Electric Company of America.............. 10 
Electric Storage Battery common........... 63% 
Electric Storage Battery preferred......... 5314 
Philadelphia Electric..............c cc cece 85 
Philadelphia Rapid Transit................ 22% 
United Gas Improvement (ex-dividend)..... 92% 


An excellent report on its business for 1906 was submitted to 
the stockholders of the Electric Company of America at their an- 
nual meeting in Camden, N. J., on April 22. Net earnings aggre- 
gated $581,511, compared with $534,474 for 1905, while other income 
amounted to $11,454, compared with $4,716, making a total income 
$592,965, or $53,781 more than that for the preceding year. Charges 
to subsidiary companies involved $50,568, compared with $42,654 
for 1905, leaving a balance of $542,397, compared with $496,536 for 
the previous year, showing an increase of $30,524. Dividend dis- 
bursements amounted to $299,780, or $14,245 more than those for 
1905, and the surplus for the year aggregated $171,674, a gain of 
$16,249. The profit and loss surplus amounted to $1,099,324, or 
$171,674 larger than that of December, 31, 1905. The shareholders 
also approved the suggestion of their directors to exchange the com- | 
pany’s $5,000,000 of seven per cent stock for $6,000,000 of five per 
cent bonds of the Electric Bond and Share Company, as a prelimi- 
nary step in the company’s merger in the Electric Bond and Share 
Company, which is to be the holding company for the Electric Com- 
pany of America and numerous other light, power and traction 
concerns in the central west. In view of the fact that the purpose 
of the special meeting to authorize the exchange of Electric Com- 
pany of America stock for bonds in the new company required a 
two-thirds vote of stockholders, or about 300,000 shares, it was 
decided to postpone the special meeting, as the stock represented 
was 17,000 short of the two-thirds majority. The annual meeting 
was therefore adjourned until 11 a. Įm., June 5, for which time a 
special meeting will also be called. The full board of directors 
was elected as follows: A. Loudon Snowden, J. H. Catherwood, 
G. A. Cotton, S. G. Thompson, F. M. Walton, G. B. Roberts, J. E. 
Hayes, H. T. Hartman and H. S. Kerbaugh. The president stated 
in his report that all of the surplus has been expended on the 
property in extension and betterment. 


Chicago: Closing 
Chicago Telephone...........cccccccccssces 130% 
Chicago Edison Light..................00-% 143 
Metropolitan Elevated preferred............ 65 
National Carbon common..... Se oh a en teoate 70 
National Carbon preferred............-.00. 114% 
Union Traction common................00% — 
Union Traction preferred............sssssss — 


The directors of the National Carbon Company have declared the 
regular quarterly dividend of 1% per cent on the preferred stock 
payable May 15. Books close May 4 and reopen May 16. 


| OBITUARY NOTES. 
MR. MICHAEL TRACY, formerly superintendent of the Amer- 
ican Electric Light Company, Bloomsburg, Pa., died in that city on 
April 18, of consumption, after a long illness. 


MR. WILLIAM J. JOHNSTON, publisher of the American Er- 
porter, died on Sunday, April 28, at his home, 774 West End avenue, 
New York city. Mr. Johnston was born in Antrim, Ireland, in 1853, 
and came to New York in 1868, where he was first employed as a 
telegraph operator. He took up the publication of The Operator 
in 1874, and in 1883 began the publication of the Electrical World 
as a weekly, conducting it until 1899, publishing at the same time 
The Operator, which finally discontinued in 1884. He subsequently 
made a tour of the world, and later, early in the new century, took 
over the Engineering and Mining Journal, managing it until 1905, 
when he started the American Mining Journal, and, later, took 
charge of the American Exporter. Last year he made an extended 
trip to South American cities and made an analysis of export con- 
ditions, his reports being quoted very widely in the trade and tech- 
nical press of every industry. He is survived by a widow, four 


sons and four daughters. 


734 


NEW INCORPORATIONS. 
NORFOLK, VA.—Dillsboro & Sylva Electric Light Company. 


$10,000. To furnish power, light and heat in Jackson and other 
counties. 


FRANKFORT, KY.—Green River Hydroelectric Company, 
Warren county. An 
$150,000. 


ALBANY, N. Y.--Warren Electric Company, of Brooklyn. $6,000. 
Directors: G. L. Warren, F. E. Kneelind, Jr., and G. S. Burr, of 
Brooklyn. 


of 
increase of capital stock from $22,000 to 


DENTON, TPEK.—Denton Interurban Railway and Power Plant 
Company. $100,000. Incorporators: H. M. Griffin, W. W. Wilson, 
R. J. Wilson and Newt M. Lee. 

ALBANY, N. Y.—Railway Traction Construction Company, New 
York. $100,000. Directors: M. A. Schenck, Robert Gebracht, Jr., 
and G. H. Fitzgerald, Brooklyn. 


LANSING, MICH.—The Toledo & Western Railroad Company, 
of Sylvania, Ohio, and Adrian. $2,000,000. To build an electric 
railroad from Toledo to Adrian. 


INDIANAPOLIS, IND.—Manufacturers’ Plant and Power Com- 
pany, South Bend. $100,000. Directors: Albert B. Wickizer, Philip 
E. Bondurant and Charles M. Kriegbaum. 


COLUMBUS, OHIO—The Eaton Gas and Electric Company, 
Eaton. $200,000. Incorporators: Arthur H. Wyatt, W. W. Taft, 
George Hoyt, W. W. Hoyt and N. B. Martin. 


KANSAS CITY, MO.—The Blue Valley Railway Company, of 
Kansas City. $100,000. Incorporators: Alexander Massey, Edwin 
L. Brown, Joseph S. Chick, Jr., and Willard E. Winner, of Kansas 
City, and John Georgen, of Independence. 


AUSTIN, TEX.—The Home Telephone Company, of West, Mc- 
Lennan county; $25,000; incorporators, E. Rotan, A. F. Laullin, 
J. B. Earle, W. T. Glasgow and J. E. Boynton. Everman Telephone 
Company of Everman, Tarrant county; $5,000; incorporators, J. Mar- 
tin Scott, J. L. Gantt and Dr. J. A. Hammack. 


ALBANY, N. Y.—The Lake Champlain & Lake Placid Traction 
Company. $1,500,000. To build an electric road forty-nine miles 
long from Westport to Lake Placid and Ausable Forks. Directors: 
G. S. Raley, of Glens Falls; A. L. Washburn, of Hartford, Ct., and 
others. 


MONTPELIER, VT.—The Topsham Telephone Company. $5,400. 
To construct and maintain a telephone system in the towns of Tops- 
ham, Corinth, Newbury, Bradford, Orange, Groton and Ryegate. 
Stockholders: O. P. Dickey, East Corinth; J. P. Dickerman and 
Eri Morrison, Groton; E. M. Hood, Topsham, and George W. Mer- 
rit, Groton. 


LAKEPORT, CAL.—Sonoma & Lake County Railway Company. 
31,000,000. To construct an electric railway from Cloverdale to 
Lakeport, with a branch to Kelseyville. Board of directors: M. C. 
Dickinson, of Ukiah, president; J. E. Fulton, vice-prestdent; W. S. 
Fry, secretary; J. R. Garner, treasurer; J. W. Preston, J. A. Sparks, 
D. F. MacIntire, W. P. Merideth and W. N. Johnson. 


BANGOR, ME.—The Island Telephone Company. $10,000, all of 
which is common stock. Officers: president, Guy H. Parker; vice- 
president, T. S. Tapley; treasurer, William J. Tower; directors, 
Seth W. Norwood, Guy H. Parker, William J. Tower, Henry Clark, 
George A. Neal, Lewis S. Springer, B. B. Reed, Lowell A. Bunker, 
Charles P. Lunt and T. S. Tapley. 


BANGOR, ME.—The Searsport Electric Company. $50,000, all 
of which is common stock and of which $13,600 is paid in. For the 
purpose of making, generating, selling, distributing and supplying 
electricity in the towns of Searsport and Stockton Springs. Officers: 
president and treasurer, Amos Nichols; directors, Augustus J. 
Nickerson, Frank I. Pendleton, Amos Nichols and Daniel C. Nichols. 


SPRINGFIELD, ILL.—Saline Valley Railway Company, Chicago; 
$50,000; incorporators and first board of directors, W. C. Brown, 
New York city; J. J. Paris, Harrisburg, Ill; C. E. Schaff, E. T. 
Glennon and S. W. McCune, Chicago, Ill. Carlyle & St. Louis Rail- 
way Company, Carlyle, Clinton county, Ill.; $5,000; incorporators 
and first board of directors, Thomas E. Ford, Carlyle, Ill; J. C. 
Eisenmayer, Trenton, Ill.; August J. Klutho, Breese, Ill; B. H. 
Heimann, Aviston, Ill.; Henry Hummert, Breese, Ill. 
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TRENTON, N. J.—The Chicago Securities Corporation. $1,200,- 
000. To produce and deal in natural and artificial gas and elec- 
tricity for light, heat and power; also to supply municipalities with 
water. For these purposes it is given authority to string wires, 
erect poles and lay pipes. It may also acquire other corporations 
with their property, rights, privileges and securities, including power 
to hypothecate securities, such as government, state, county and 
municipal bonds. Incorporators: H. O. Coughlan, John O. Turner 
and Felix Ingold. 


NEW MANUFACTURING COMPANIES. 


LOCKPORT, N. Y.—A new electrical company has been started 
in this city to be known as the United Electric Company. Those 
interested in the new concern are F. G. Stone, who has been in the 
electrical business in this city for many years, and W. C. Winches- 
ter and R. A. Heim. 


ALBANY, N. Y.—The Gunnion Electric Insulation Company, of 
Northport, has been chartered by the state department with a capi- 
tal of $250,000, consisting of shares of $100 each. Of this amount 
the sum of $115,000 is to be seven per cent cumulative preferred 
stock. The directors are: James Gillin, D. W. Troy and W. L. 
Morris, of Brooklyn. 


JERSEY CITY, N. J.—The Payne Electric Dredge Company, a 
$500,000 concern, has filed articles of incorporation at the county 
clerk’s office in Jersey City. The company proposes to manufacture 
dredges and excavators. The incorporators are John Duncklee, 
John F. Scannell and Marvin H. Payne, all of New York. The reg- 
istered office is at 15 Exchange Place, Jersey City. 


ALBANY, N. Y.—The E. P. W. Manufacturing Company, of Corn- 
wall Landing, has been incorporated at the office of the secretary of 
state. ‘he capital is placed at $12,000. The directors are George 
G. Peck, John R. Westlake and J. Elwood Easman, of Newburgh. 
The company has elected Mr. Westlake president; Mr. Easman, 
vice-president, and Mr. Peck treasurer and manager. It will manu- 
tucture electrical appliances, namely, insulator pins and brackets, 
at Cornwall. 


ENGINEERING SOCIETY NOTE. 


CORNELL UNIVERSITY BRANCH AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—The regular meeting of the Cor- 
nell University Branch was held on April 16, 1907, in the main lec- 
ture room of Franklin Hall. Dr. C. P. Steinmetz’s paper on “Light- 
ning Phenomena in Electric Circuits” was abstracted by J. C. Pee- 
bles, Professor E. E. F. Creighton’s paper on “New Principles in the 
Design of "Lightning Arresters’” was read by E. D. Payne, and the 
secretary gave the results of the paper by D. B. Rushmore and D. 
Dubois on the “Multi-Gap Lightning Arrester.” The advantages of 
a systematic method of abstracting papers was demonstrated. The 
meeting proved to be one of the most interesting of the year, and 
after the abstracts of the papers had been delivered a large number 
of local members took part in the discussion. Ninety members and 
visitors were present. Following the discussion a number remained 
for an informal smoker and further conversation regarding tech- 
nical matters. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Wheeling, W. Va., May 9-10. 

Texas State Electric and Gas Association. 
May 14-16. i 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

American Railway Master Mechanics’ Association. 
ing, Atlantic City, N. J., June 12-14. 

Pacific Coast Electric Transmission Association. 
Cal., June 18-20. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., week of June 24. 


San Antonio, Texas, 


Annual meeting, 
Annual meeting, Washing- 
Annual meet- 
Los Angeles, 
Annual 
Annual meeting, At- 


Annual meeting, 


May 4, 1907 


ELECTRIC RAILWAYS. 


ROCK VALLEY, IOWA—A franchise has been granted the Sioux 
City & Ireton Railway. 


EXCELSIOR SPRINGS, MO.—The ordinance granting a fran- 
chise to the Kansas City, St. Joseph & Excelsior Springs Railroad 
has been passed by the city council. 


ENUMCLAW, WASH.—At a mass meeting of people of Enum- 
claw and vicinity subscriptions were raised for a preliminary survey 
for an electric line connecting with Auburn. 


CEDAR RAPIDS, IOWA—The projected Iowa-Missouri Traction 
and Power Company’s line from Memphis to Fairfield is proposed 
to be extended to Marengo, Vinton and Cedar Rapids. 


TITUSVILLE, PA.—At a meeting of the Titusville Electric Trac- 
tion Company the directors decided to extend the company’s lines 
to Cambridge Springs and also to Oil City by way of Cherrytree. 


COLUMBUS, OHIO—Officers of the new Columbus, Urbana & 
Western Electric Railway state that steps will be taken immediately 
to extend the line from Columbus through Hillards and Bellefon- 
taine to Lima. 


MORRISTOWN, N. J.—It is announced that the Morris County 
Traction Company has secured the right of way over the Dover, 
Rockaway & Hibernia Railroad at Rockaway. It is said that the 
privilege cost the traction company $10,000. 


FREDERICK, MD.—A preliminary survey for the proposed 
electric railway line from Brunswick to Middletown has been com- 
pleted. Starting in the new Baltimore & Ohio Railroad yards at 
Brunswick, the survey runs via Burkittsville to Middletown, a dis- 
tance of thirteen miles, with no grades exceeding three per cent. 


DENVER, COLO.—The improvement work provided for in the 
Denver Tramway Company's franchise measure, adopted last spring, 
is now under way. The directors have set aside $250,000 for imme- 
diate use and will follow this with other appropriations as fast as 
the money is needed. Ten miles of extension track will be lafd and in 
operation by May 1. 


GREENFIELD, MASS.—Preliminary steps toward organizing 
the Greenfield, Bernardston & Northfield Street Railway Company 


have been taken and these directors chosen: John Wilson, Lester: 


A. Luey, A. D. Flower, of Greenfield; J. W. Chapin and E. E. 
Benjamin, of Bernardston: C. H. Webster, of Northfield, with one 
more from that town. The capital is to be $75,000. 


HORNELL, N. Y.—According to President Lieders, of the Roches- 
ter, Corning & Elmira Traction Company, a spur of that line will 
be constructed from Dansville to Hornell. Mr. Lieders says that 
work on this line will begin within sixty days, and that it is 
hoped the first cars will be operated by August of 1908. Fast cars 
will be run over the line from Hornell to Rochester every hour. 


BEAVER DAM, WIS.—Citizens of Hustisford, Neosho, Juneay 
and Beaver Dam are endeavoring to build an electric road from 
Oconomowoc to Beaver Dam, going through the above places. The 
capital will be furnished by Dodge county capitalists. Richard 
Roll, of Hustisford; Edward Beichl, of Beaver Dam, and Theodore 
Hemmy, of Juneau, have been appointed a committee to incorporate 
the road. 


BASTON, PA.—The following directors were elected at the annual 
meeting of the Northampton Traction Company held at Easton: 
Chester Snyder, A. R. Dunn, S. Bixler, S. R. Bush, M. P. McGrath, 
William Bray, W. R. Grubb, W. J. Daub, W. O. Hay. The following 
officers were elected: president, T. A. Hay; vice-president, H. H. 
Haines; secretary, W. O. Hay; treasurer, Chester Snyder; super- 
intendent, D. L. Beauleau. 


MONROE, LA.—At a mass meeting of property owners who are 
interested in the extension of the street-car line to the locks and 
dams, the proposition agreed to by the joint committees of the city 
council and property owners was settled upon, as follows: That 
the city is to have use of $25,000 for ten years, without interest, 
and that the property owners are to donate $5,000 toward the ex- 
pense of building the line. 


SPRINGFIELD, MASS.—Announcement has been made that by 
July 1 there will be in operation a through line of trolley cars be- 


ELECTRICAL REVIEW 


735 


tween Springfield and Worcester, and that this line will also enable 
passengers to travel between Springfield and Boston with only one 
change—at Worcester. The run from Springfield to Worcester by way 
of Palmer and the new line from that place to Fiskdale, connecting 
with the Worcester & Southbridge Street Railway, it is stated, will 
take three and one-half hours. 


= ATLANTIC CITY, N. J.—Stockholders of the Atlantic City & 
Suburban Traction Company have approved the directors’ plan to 
save the company from a receivership by issuing $300,000 worth of 
preferred stock. Competition resulting from the opening of the new 
Pennsylvania trolley to Somers Point reduced the Suburban’s earn- 
ing capacity, and defaulted interest and other pressing claims forced 
action. More than 14,000 of the 15,000 shares of stock represented 
at the meeting were voted in the affirmative. 


SAN DIEGO, CAL.—As a result of a conference between John D. 
Spreckels and D. C. Collier, president of the Point Loma Electric 
Railway Company, the San Diego Electric Railway Company will 
build and operate the line for which the Point Loma company has 
secured a franchise. The expense of building will be charged to the 
Point Loma company. William C. Clayton, vice-president and man- 
aging director of the Spreckels companies in San Diego, stated after 
the conference that work would be commenced on the line, which 
will be six miles long, as soon as material could be secured. 


DEFIANCE, OHIO—Contracts have been awarded by the Schoepf 
traction syndicate to an Indianapolis company for the construction 
of thirteen concrete bridges to replace wooden structures along the 
line of the Columbus & Lake Michigan steam road in operation be- 
tween Defiance and Lima, recently purchased by the Schoepf syn- 
dicate. Many improvements are about to be made on the line pre- 
paratory to its electrification. Contracts have been let for the ex- 
tension from Lima to Bellefontaine, and work commenced. This 
will give a direct line from Defiance to Columbus via Lima and 
Bellefontaine. 


MANISTIQUE, MICH.—With the announcement that Chandler’s 
Falls, Escanaba river, have been taken over by Appleton and 
Mariette, Wis., capitalists who propose to develop the water power 
and build and operate a big pulp mill on the site, there has been 
revived an interurban project which contemplates an electric line 
extending from Manistique to Garden, thence to Escanaba, and 
eventually to Menominee. The proposed line between Menominee 
and Escanaba was surveyed two years ago, and that between Manis- 
tique and Garden had been planned for construction this year. It 
is estimated that Chandler’s Falls are capable of the development 
of 7,000 horse-power. 


COLUMBUS, OHIO—At a meeting of the stockholders of the 
Findlay-Marion Traction Company, these officers were elected; presi- 
dent, R. P. Hanke, Detroit; secretary and treasurer, G. W. Meeker, 
and general counsel, Emmett Tompkins. The company has been 
capitalized for $250,000, and this will be increased to $1,250,000 in 
the near future. The right of way, which has been secured, extends 
from Marion to Findlay, a distance of forty-seven miles. It will 
connect at Marion with the Columbus, Delaware & Marion, and at 
Findlay with the Toledo, Bowling Green & Southern, giving a direct 
route from Columbus to Toledo. The finances have been arranged 
for in the East and work will begin on the construction immediately. 


ALBANY, N. Y.—The United Traction Company, of Albany, has 
been granted permission by the state railroad commission to issue 
$500,000 bonds on its consolidated mortgage for $6,500,000, which 
was authorized in 1905. After the $500,000 bonds are issued there 
will yet remain a balance unissued of $859,000, which can not be put 
out until permission shall be given by the commission. In its 
petition to the commission for authority to make the issue 
of the bonds at this time the company announces that 
there has been expended for extension of lines, acquisition of 
additional properties and various improvements since January 1, 
1906, $410,000. To complete the work in this line now under way 
wil! require $155,000. Besides the big expenditures mentioned, the 
company has contracted for new cars, the cost to fully equip which 
for running on the line will aggregate $108,000. The company also 
has contracted for new converters and transformers at a cost of 
$8,600. The proceeds of the sale of the $500,000 bonds will be applied 
to the company’s improvements now under way. 
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ELECTRIC LIGHTING. 


PERRY, IOWA—The Perry Electric Light, Power and Heat Com- 
pany has ordered additional machinery for a day circuit. 


LOWVILLE, N. Y.—The village has voted to acquire the existing 
system of the Wetmore Electric Company, at an expense not to 
exceed $85,000. 


ERIN, TENN.—Erin is soon to have an electric light and ice 
plant, which will run in connection with the water plant that is 
now in operation. 


COLORADO SPRINGS, COL.—Colorado Springs has voted to issue 
bonds to the amount of $150,000 for the establishment of a municipal 
electric light plant. | 


FORT DODGE, IOWA—The electric light franchise carried at 
the election at Moravia by a vote of seventy-four to twelve. Daven- 
port capitalists are back of the project. 


SAN FRANCISCO, CAL.—Fire destroyed property of the San 
Francisco Gas and Electric Company, valued at $2,500,000, on April 
3. Over one-third of a $7,000,000 plant was burned. 


LOWELL, MASS.—The Stone & Webster Engineering Corpora- 
tion, of Boston, will spend nearly $25,000 in expanding the plant of 
the Lowell Electric Light Corporation, in Perry street. 


HAMBURG, PA.—Hamburg’s town council has renewed its con- 
tract for five years with the Hamburg Electric Light, Heat and Power 
Company to furnish lights at $80 per arc lamp per annum. 


RICHTON, MASS.—The mayor and board of aldermen have given 
the Richton Lumber Company an electric light franchise, and con- 
tracted for the lighting of the town for a period of five years. 


TOPEKA, KAN.—The Topeka Electrical Company sent in a peti- 
tion to the council stating that the company could not go ahead 
with its plans and asking that the $2,500 guarantee deposit be re- 
turned. The council voted to grant the petition. 


TOPEKA, KAN.—R. W. Freeman, of the electrical department of 
Kansas University, has been authorized to make plans, specifications 
and estimates for the rebuilding of the city electric light plant to a 
capacity of 500 lamps. The plant now has a capacity of only about 
342 lamps. 


UTICA, N. Y.—The stockholders of the Utica Gas and Blectric 
Company at their annual meeting elected these directors: Anthony 
N. Brady, William E. Lewis, John C. Brady, Samuel A. Beardsley, 
W. T. Baker, Charles B. Rogers, John F. Maynard, Charles S. 
Symonds and M. J. Brayton. 


NEWBURGH, N. Y.—A contract has been made with the New- 
burgh Light, Heat and Power Company for the lighting of the vil- 
lage. The number of lights to be used is fifty-four; six more than 
have been used in the past, and the price is to be $900. The lights 
are to be run until one a. M. every night. 


FORT WORTH, TEX.—A movement is now on foot to reor- 
ganize the Arlington Electric Light and Water Company, capitalize 
with ample capital and install a first-class lighting and waterworks 
system. W. M. Dugan and associates have purchased the interest 
of Mr. Collins, who has been one of the principal stockholders for 
years, and also manager. 


ANNISTON, ALA.—The Alabama Power and Electric Company 
has been incorporated in Talladega with a capitalization of $75,000 
paid in and the privilege of increasing to $300,000. The company 
embraces the Talladega Electric and Power Company and the Little 
River Power Company, its purpose being to furnish water power 
for a large part of northeastern Alabama. The officers of the com- 
pany are: J. H. Hanson, president; J. D. Mortimer, first vice-pres!- 
dent, both of New York; R. H. Mitchel], Alabama City, second vice- 
president; A. E. Smith, New York, treasurer. Besides these gen- 
tlemen, the other stockholders are: H. W. Sexton, of Anniston; H. 
A. Barr, New York; J. K. Dixon, Talladega; H. H. Dean, New York, 
and R. J. McClellan, New York. The new company combines the 
franchises of both the Talladega company and the Little River 
company, which were organized for the purpose of lighting by elec- 
tricity and gas and for the development of power for cars and manu- 
factories. The prime movers in the organization of the company 
were H. W. Sexton and R. H. Mitchell. 
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TELEPHONE AND TELEGRAPH. 


BESSEMER, COL.—A new switchboard has been installed at the 
Minnequa telephone exchange. 


HOBOKEN, N. J.—The New York & New Jersey Telephone 
Company is now Installed in its new building. The new switch- 
boards have been designed to handle ultimately about 10,000 sub- 
scribers 


MORELAND, ARK.—A telephone company has been organized 
at Moreland, the following officers being elected: U. Hudlow, presi- 
dent; R. H. Vaughn, vice-president; T. B. Ludwick, secretary; F. N. 
Duvall, treasurer. 


PLYMOUTH, N. H.—The Baker’s River Telephone company an- 
nounces that its system will be extended the coming summer, includ- 
ing a line up the Pemigewasset valley. 


PHILADELPHIA, PA.—The Bell Telephone Company of Phila- 
delphia, has announced a reduction in its rates for local pay sta- 
tion calls to five cents to all points in the city except from pay 
stations in hotels, where ten cents will still be charged. Sixteen 
thousand stations are affected by the order. 


NEW YORK, N. Y.—At the annual meeting of the stockholders 
of the Marconi Wireless Telegraph Company of America the retir- 
ing directors were reelected with the exception of H. H. McClure 
and L. L. Smith, who resigned and who were succeeded by H. G. 
Matthews and G. T. Campbell, respectively. 


SPOKANE, WASH.—Stockholders of the Waitsburg Rural Tele- 
phone Company have granted a ten-year lease of the system to the 
Pacific States Telephone Company. The system comprises twenty- 
one lines and 200 instruments. According to the lease the contract 
can be terminated at the end of a year if the service is not satis- 
factory. The Pacific States company is to keep the system in repair 
and charge the rural stockholders a fee of twenty-five cents a 
month. 


OKLAHOMA, OKLA.—Shareholders of the Pioneer Telephone 
and Telegraph Company, of Oklahoma City, have authorized an issue 
of new stock to be distributed among themselves on a basis of three 
shares of the new issue for each share of old stock. The American 
Telephone and Telegraph Company took out $1,518,000 of the Pioneer 
company’s common stock at par on April 1 and used the proceeds 
to reduce the floating debt by that amount. The Pioneer company’s 
capital stock is now $2,473,200. 


COOPERSTOWN, N. Y.—The Cooperstown & Cherry Valley 
Telephone Company has been absorbed by the East Springfield Tele- 
phone Company, the latter having purchased seven-eighths of the 
stock of the Cooperstown & Cherry Valley Company. The business 
will be continued under the name of the East Springfield Telephone 
Company, with the following officers: president, H. P. McDonough, 
of Cooperstown; secretary, A. B. Cox, of New York; treasurer, 
Henry Raphbun, of East Springfield. 


SPOKANE, WASH.—The Pacific Telephone and Telegraph Com- 
and the Wyoming & Sullivan Telephone companies have consoll- 
dated. The officers of the new company are the following: president, 
James McCloskey, of Dallas; vice-president, Dr. N. C. Mackay, of 
Waverly; secretary and manager, W. D. Gay, of Orange; directors, 
M. L. Perrin, R. M. Hughes and John H. Foy, of Pittston; H. S. 
Harding, of Tunkhannock; E. W. Thompson, of Factoryville, and 
A. D. Dean, of this city. The capital will be $120,000. 


SPOKANE, WASH.—The Pacific Telephone and Telegraph Com- 
pany and the Farmers’ Company, of Wenatchee, Wash., west of 
Spokane, have come to an agreement after a conference by G. B. 
Bush, of San Francisco, and F. R. Bingham, of Spokane, with 
Officials of the last-named concern. Under the provisions of the 
understanding the Pacific company is to turn over its local and long- 
distance business at once, and the two systems will be combined 
as soon as the change can be made. A three-section, multiple, com- 
mon-battery switchboard will be installed and a new long-distance 
section will be put in. The Pacific company agrees to remain out of 
the local fleld for ten years. The Farmers’ company is now con- 
structing a line from the Dunkard settlement to Monitor. The com- 
pany was incorporated in 1903. Z. A. Lanham is president and H. C. 
Littlefield is secretary. 


May 4, 1907 


INDUSTRIAL ITEMS. 


THE GOULD STORAGE BATTERY COMPANY, New York, N. Y., 
announces that on June 1 it will move its offices from No. 1 West 
Thirty-fourth street to No. 341-347 Fifth avenue, corner of Thirty- 
fourth street. l 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has ready for 
distribution price list No. 8. This covers the complete line of 
Paiste specialties. The list gives the catalogue page number, the 
catlogue number, the schedule, the standard package contents, and 
the list price. 


GEORGE P. HUTCHINS, New York city, announces that on May 
1 his business was removed to 500 Fifth avenue, New York city. 
Mr. Hutchins is conducting a very successful technical advertising 
bureau, and has among his clients a number of manufacturers of 
electrical apparatus. 


THE GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., 
announces that its San Francisco office is now permanently located 
in the Union Trust Buliding, in San Francisco. Since the fire, the 
office has been located in the Union Savings Bank Building at Oak- 
land, large temporary warehouses having also been erected in the 
same city. 


THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, 
Mass., operating the Walpole Rubber Works, the Walpole Varnish 
Works and the Electric Insulation Laboratory, has published a 
very complete catalogue and price list of insulating materials. The 
text of this catalogue should prove of great interest to any one 
interested in this subject. 


THE WESTERN ELECTRIC COMPANY, Chicago, 11l., has pub- 
lished some very interesting literature which will be sent to any 
one interested upon request. This literature includes mailing cards 
concerning individual motors, and a blotter describing the Western 
Electric generators. Two folders call attention to ventilating ap- 
paratus and ceiling fans. An interesting booklet gives facts con- 
cerning the Western Electric Company, and a bulletin contains in- 
structions for the installation and maintenance of telephone ma- 
chines. 


THE FARR ELECTRIC EQUIPMENT COMPANY, Chicago, Ill., 
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has been organized to do p general electrical supply business, hav- 
ing already secured several good agencies for different lines of 
electrical goods. This company will manufacture and put on the 
market the Farr electric deep-sea sounding apparatus. Charles W. 
Farr, founder and president of the Farr Telephone and Construction 
Supply Company, has resigned the presidency and management of 
this company to become the president and manager of the Farr 
Electric Equipment Company. Offices will be located at 170-172 
West Adams street, Chicago. The other members of the company 
are N. B. Farr, vice-president, and H. R. Cirvis, secretary. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has found it necessary to remove its Chicago office from the 
Monadnock Block to the Old Colony Building, in order to secure 
more room. This company has been especially active in mechanical 
draft work for boiler plants, and has recently installed some of the 
largest over-hung wheels ever built, notably the elighteen-foot, six- 
inch by six-foot wheels supplied to the Grand Rapids Railway 
Company, and the nineteen-foot, six-inch by seven-foot wheels in- 
stalled for the St. Louis & Suburban Railway. Besides mechanical 
draft work the company is doing a large business in heating and 
ventilating apparatus, and in artificial drying outfits for brick 
yards, wood-working plants, paper mills and other industrial es- 
tablishments. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a valuable booklet entitled “A Study in Graphite.” 
This booklet gives in detail a series of tests of graphite made by 


_ Professor W. F. M. Goss, of Purdue University. These tests were 


not made with a view of finding points for or against graphite, but 
were conducted in the spirit of scientific research. The study opens 
with a dissertation by Professor Goss, based upon the conclusions 
drawn from the tests. This is followed by complete descriptions 
of the tests, with illustrations of the testing machine. The condi- 
tion of the bearings and journal is shown by photographs taken 
at different stages of the test. Because of the high character of 
the matter and the heavy expense attached to the conducting and 
publication of these tests, it has been decided to make a nominal .- 
charge of twenty-five cents a copy. A limited number of copies, 
however, will be distributed free to parties interested in the science 
of graphite lubrication. 


Record of. Electrical Patents. 


Week of April 23. 


850,904. ELECTRIC CURLING-IRON. Jacob L. Burgard, Chicago, 
Ill., assignor of one-half to Herman Bollin, Chicago, Ill. Re- 
sistance coils are placed inside the jaws. 


850,912. PROCESS OF MAKING ARTICLES BY ELECTROPLAT- 
ING. Thomas A. Edison, Llewellyn Park, Orange, N. J. A 
film of copper is deposited, coated with iron and then removed. 


850,917.—SpacE TELEGRAPBY. 


850,913. SECONDARY BATTERY. Thomas A. Edison, Llewel- 
lyn Park, Orange, N. J., assignor to Edison Storage Battery 
Company, West Orange, N. J. An escape gas tube is attached 
to the casing. 


850,917. SPACE TELEGRAPHY. Lee de Forest, New York, N. Y., 
assignor to George K. Woodworth, Boston, Mass. The electric 
arc is surrounded by steam. 


850,924. ELECTRIC HEATER. Edward E. Gold, New York, N. Y. 
A car heater. 


850,926. ELECTRIC MOTOR. John B. Gury, St. Louis, Mo. A 
reciprocating cutter driven by a motor. 


850,927. CLOTH-CUTTING MACHINE. John B. Gury, St. Louis, 
Mo. A reciprocating motor-driven, cloth-cutting knife. 


850,928. CLOTH-CUTTING MACHINE. John B. Gury, St. Louis, 
Mo. A motor-driven, cloth-cutting machine mounted on a stand- 
ard. 


850,937. AUTOMATIC CONTROL SYSTEM FOR ELEVATORS. 
ETC. Benjamin N. Jones, East Orange, N. J., assignor to Marine 
Engine and Machine Company, Harrison, N. J. The starting 
resistance is controlled by a number of electromagnets. 


850,947. CONTROLLING DEVICE FOR ELECTRIC MOTORS 
FOR DRIVING SEWING-MACHINES, SMALL LATHES, ETC. 
Albert H. Midgley and Benjamin Reed, London, England. A 
small starting rheostat. 


850,972. WIRELESS RECEIVING APPARATUS FOR EXPLOD- 
ING MINES. Ferdinand Schneider, Langenfeld, Germany. 
Horizontal receiving wires are attached to the mine. 


851,024. FIXTURE FOR ELECTRIC LAMPS. James B. McGinley, 
Allegheny, Pa., assignor to National Metal Molding Company. 
A lamp socket. 


851,027. SPARK-COIL. Charles P. L. Noxon, Syracuse, N. Y. A 
plurality of electromagnetic means is provided for interrupting 
the primary circuit. 


851,031. ELECTRICAL-IMPULSE-COUNTING SWITCH. Homer 
J. Roberts, Evanston, Ill. The local circuit is closed by the 
-‘movement of a ratchet. 


851,032. ELECTRIC FUSE. Ulysses G. Rogers, Columbus, Ohio. 
assignor to Jacob Bernhard, Columbus, Ohio. The fuse is passed 
through a folded strip of dnsulating. material. 
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851,046. MAGNETIC ORE-SEPARATOR. Henry H. Walt, Chicago, 
Ill., assignor to International Separator Company, Chicago, Ill. 
The separation is effected without a fiuid. 


851,051. HEAT-COIL. Arthur H. Adams, New York, N. Y., assignor 
to Western Electric Company, Chicago, Ill. Uses a heat car- 
tridge. 

851,071. AUTOMATIC TELEGRAPHY. Albert C. Crehore, Tarry- 


town, N. Y., and George O. Squier, Washington, D. C. A syn- 
chronous system employing perforated tape. 


851,086. DOOR-CONTROLLED ELECTRIC ELEVATOR SYSTEM. 
Richard H. Gay, Conesville, Iowa. The controlling solenoids 
are released by a switch closed by the door. 


851,090. TELEPHONE METER. Newman H. Holland, Brookline, 
Mass., assignor, by mesne assignments, to Charles Bate, Boston, 
Mass. The operating member responds to changes in the char- 
acter of the current. 
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851,032.— ELECTRIC FUSE. 


851,111. APPARATUS FOR CLEANING SHIPS. Charles E. Ar- 
nold, Brunswick, Ga. A rotating cleaner is held against the 
hull by electromagnets. 


851,149. LEAKAGE INDICATOR FOR HIGH-TENSION LINES. 
Jonathan E. Woodbridge, Rugby, England, and John B. Taylor, 
Schenectady, N. Y., assignors to General Electric Company. 
The indicator is inductively related to the system. 


851,157. ELECTRIC FUSE OR CUT-OUT. Leonard B. Buchanan, 
Woburn, Mass. An enclosed fuse. 


851,174. TELAUTOGRAPH. Arthur Korn, Munich, Germany. A 
photographic recording instrument. 


851,175. DUMB-WAITER AND ELEVATOR. Louis E. Laurent, 
Trenton, N. J. The elevator is driven by an electric motor. 


851,239. CONTROLLING DEVICE FOR ELECTRIC MOTORS. 
Jobn D. Ihlder, Yonkers, N. Y., assignor to Otis Elevator Com- 
pany, Jersey City, N. J. A compound motor provided with an 
additional field circuit. 


851,291. STARTING DEVICE FOR HOISTING MACHINES. John 
D. Ihlder, Yonkers, N. Y., assignor to Otis Elevator Company, 
East Orange, N. J. Two starting resistances are employed, one 
normally cut out of circuit. 


851,336. TRANSMITTER FOR WIRELESS TELEGRAPHY. Georg 
von Arco, Berlin, Germany. An open oscillation circuit is com- 
bined with an earth circuit. 


851,340. MEANS FOR BONDING ELECTRIC CONDUCTORS. Har- 
old P. Brown, Montclair, N. J. The bond is brazed to the rail. 


851,353. PRIMARY BATTERY. Charles E. Hite, Burlington, N. J., 
assignor of one-fourth to Thomas J. Byrne, Philadelphia, Pa. 
A plunge battery, the liquid being raised to the electrodes by 
air-pressure. 


851,461.—VOLTAGE REGULATOR FOR SERIES-WOUND MACHINES. 


851,355. TELEPHONE TRANSMITTER. Stephen C. Houghton, 
Rome, N. Y., assignor to the Wire and Telephone Company of 
America, Rome, N. Y. The face-plate has an inwardly extend- 
ing circular groove. 


851,375. SUPPORT FOR ELECTRIC CABLES. George G. Ray- 
mond, New Rochelle, N. Y. Curved tubular supports. 


851.392. LIGHTNING ARRESTER. Alton W. Ball and Mark T. 
Seymour, Stow, N. Y. An air-gap arrester. 

851.402. DRY BATTERY. Samuel Cochrane, Jersey City, N. J., 
assignor to Lincoln Electric Company. Jersey City, N. J. The 
cup is of porous material, coated with a non-absorbing com- 
pound. 

851,403. ELECTRIC-LIGHTING DEVICE. Antone M. Cornelius, 
Chicago, Il., and Willoughby V. Champlin, Rochester, N. Y., 
assignors to Abet Manufacturing Company, Chicago, Ill. An 
electric igniter, 
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851,410. ELECTROTHERMAL SWITCH. John Erickson, Chicago, 
Ill., assignor to Automatic Electric Company, Chicago, Ill. A 
telephone switch. 


851,415. TROLLEY. Charles Y. Haile, Uniontown, Pa. The harp 
is provided with guard-arms. 


851,621.—WIRELEsS SIGNALING SyYsTEM. 


851,420. ELECTROTHERMAL SWITCH. Richard B. Hewitt and 
James G. Nolen, Chicago, Ill.; said Nolen assignor to Frank 
B. Cook, Chicago, Ill. A thermostat which opens the circuit 
when the temperature rises. 


851,440. ELECTRICAL HEATING ELEMENT OR RESISTANCE. 
Edward G. Rivers, Richmond, England. The resistance material 
is placed in a grooved clay plate. 


851,458. PARTY-LINE TELEPHONE SYSTEM. Felton Vollmer, 
Winsted, Minn. The talking circuits are controlled by a clock 
mechanism. 


851,461. VOLTAGE REGULATOR FOR SERIES-WOUND ELEC- 
TRIC GENERATORS. James W. Welsh, Edgewood Park, Pa. 
A shunt to the field circuit is opened and closed by a magnet. 


851,467. MEANS FOR PREVENTING SPARKING. Frank W. 
Wood, Newport News, Va. A plurality of coils is provided. 


851,500. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. The supervisory trunk signal is operated 
by current flowing over a portion of the talking circuit. 


851,506. ELECTRIC FIRE-ALARM. William H. H. Everett, New- 
ton F&alls, Ohio. A fluid thermostat. 


851,6383.—ELectric CONTROL MECHANIEM. 


851,621. WIRELESS SIGNALING SYSTEM. Simon Eisenstein, 
Berlin, Germany. Multiphase alternating currents are used for 
signaling. 


851,627. SHADE AND REFLECTOR FOR ELECTRIC LIGHTS. 
Benjamin F. Norton, Eagle Grove, Iowa. A conical shade. 


§51,632. MOTOR. Paul Synnestvedt, Pittsburg, Pa.. assignor to 
Synnestvedt Machine Company, Pittsburg, Pa. The coil for 
. each field pole is composed of sets of parallel] strands which may 
be commutated. 


851,633. ELECTRIC CONTROL MECHANISM. Paul Synnestvedt, 
Pittsburg, Pa., assignor to Synnestvedt Machine Company, 
Pittsburg, Pa. A plurality of separate windings, oppositely 
disposed, placed on the field. 
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THE AMERICAN ELECTROCHEMICAL SOCIETY 
MEETING. 


The meeting of the American Electrochemical Society, held 
at Philadelphia, May 2, 3 and 4, was undoubtedly one of the 
most successful which this society has had. This is exceedingly 
held at New York city, 
was poorly attended and created but little interest; in fact, the 


gratifying, since the preceding meeting, 


result of that meeting aroused grave doubts whether the society 
could continue to carry on its useful work. The Philadelphia 
mecting has dispelled all fears in this respect, and will be re- 
membered by those who attended it with pleasure. 

This, 
disadvantage, since it crowds the sessions and curtails discussion. 


The programme was, as usual, full. no doubt, is a 
It seems likely, however, that if there were not a good programme 
presented that the attendance at the meetings would be far from 
satisfactory. It is a difficult problem to decide upon how many 
papers are to be presented at such meetings, and it would seem 
that more discrimination might be exercised in this matter. 
This, however, is a common fault of nearly all conventions. It 
should be said that among the papers which were presented at 
this meeting were a number of unusual value. 

The critical condition in which the society seems to be makes 
gested hy the 


This is that the two societies unite 


linportant careful consideration of the plan sug 
American Chemical Society. 
in publishing a monthly journal which will contain the papers 
presented to both. Although the interest and enthusiasm shown 
at the Philadelphia mecting seem to indicate that the crisis is 
past, this proposal should nevertheless be given careful thought. 
It has many things in its favor, and, of course, entails certain 
risks and disadvantages. The American Electrochemical Society 
has done good work: it has put into print much valuable material 
which would not otherwise have been published. In this way it 
has justified its formation. Those who have been closely iden- 
tified with it necessarily feel a certain amount of sentiment in 
continuing it, and they dread lest such cooperation may weaken 
it and ultimately result in its disbanding. 
difficult to solve. 


are: In what way will the greatest good be accomplished? How 


The problem is rather 
The points which should be borne in mind 


may the science and the arts to which it is devoted best be car- 
ried forward? And a minor, but nevertheless important, consid- 
Cer- 


tainly the publication of a joint journal by the two socicties 


eration, How may the expense of doing this be reduced ? 


would reduce the total cost and each society would have the sup- 
port and cooperation of the other. But, since the tide now seems 
to have turned and is flowing in the right direction, the first 


consideration is the most important. )The object in-founding the - 
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society was to advance the science and application of electro- 
chemical and electrometallurgical processes, and it should be 
with the object of carrying out this plan that the.decision should 
be made. 


MACHINE TELEGRAPHY. 

The paper read at the recent meeting of the Amcrican Insti- 
tute of Electrical Engineers, on the occasion of the dedication 
of the Engineering Socicties Building, by Dr. Louis M. Potts, 
calls attention again to the slowness with which rapid systems 
of telegraphy are making headway. This is particularly true in 
this country, for machine systems are more widely used abroad 
than here; but it should be said that the telegraph companies 
of this country are not entirely neglecting the newer systems of 
telegraphy, for each of the two large companies is now using 
some such system to a certain extent, and in this way is trying 
it out in comparison with the old Morse system. However, these 
installations are rather experimental, and can not be looked upon 
as the beginning of a gencral transformation. 

This condition seems rather extraordinary, at first sight, be- 
cause all other electrical industries have made rapid progress 
and, as used to-day, bear scarcely a resemblance to the systems 
as first brought out. The telegraph, on the other hand, is most. 
widely used in the simple manner devised by Morse. It is well 
to point out, nevertheless, that the conditions in the telegraph 
field are somewhat different from those in the other fields. 
Moreover, although we have to-day large high-speed electric 
trains, we still use in the outlying districts the primitive horse 
and cart; and the automobile, while increasing rapidly in num- 
bers in the large cities, will not, for a long time to come, become 
a serious competitor of the horse in the rural districts. In other 
words, the suitability of more elaborate systems depends upon 
the amount of traffic and the road over which it must be trans- 
mitted. If this traffic be too light to warrant the building of 
an expensive road, the primitive system must remain. So, in 
the telegraph field, where the traffic is light the simple and inex- 
pensive methods must remain. The point at which it becomes 


The 


most important of these is, of course, the average number of 


economical to make a change depends upon many things. 


messages which must be transmitted. 

When comparing the rate of transmission of messages, the 
machine systems are far ahead of the Morse. For example, the 
Rowland system, which was described by Dr. Potts, can send 
sixteen messages over one line while the siinple Morse system is 
sending one. As far as the time of transmission is concerned, 
there is but little gained, since the time required to send the 
message over the wire is but a small part of that expiring be- 
tween the handling of the message and its delivery, and this 
time can be shortened appreciably only by increasing the num- 
It is true that a rush of 


messages might be handled more expeditiously by the machine, 


ber of receiving and delivery stations. 


but if the facilities for distributing these from a receiving sta- 
tion he not any better than they are now, little will be gained. 
The chief advantage of the machine, then, seems to lie in the 


saving of additional circuits. For a given number of messages 
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one circuit will be equivalent to, say, sixteen where the Morse 
system is employed. The cost and upkeep of the machine must 
then be balanced against the cost and maintenance of fifteen 
additional lines. Another point is a possible reduction in the 
number of operators required; but this will be somewhat les- 
sened by the expert mechanicians necessary to keep the machines 
in operation. It does not seem likely that inexperienced typists 
would take the place of the trained operators. It is more likely 
Under 
good conditions, only one-fourth the operators of the Morse 
system would be required, but it is more likely that the reduc- 


that the latter would be trained to run the new machine. 


tion would be only one-half or less. 

Bearing these facts in mind, and with some data upon the 
reliability and cost of maintenance of the machine, it should 
not be difficult to determine under what conditions it would be 
economical to install it in place of the Morse system. It seems 
very probable that, while there are a great many routes over 
which such systems could well be used, perhaps it would be 
more economical to continue handling the bulk of messages by 
Nevertheless, one can not suppress a feeling 
The 


competition of the telephone for short and moderate distance 


the old system. 
that applied telegraphy should do more than mark time. 


communication is becoming more serious, and the recent in- 
crease in telegraph rates will not lessen this. On the otber hand, 
the economics of the machine system are greatest for long-dis- 


tance transmission. 


BOSTON EDISON COMPANY EXPLAINS RATE 
PROBLEMS. 


At a hearing before the Gas and Electric Light Commission 
of Massachusetts on April 29, Mr. E. W. Burdett, of the Boston 
Edison Company, presented an exhaustive explanation of the 
central station rate problem in answer to questions asked by 
the Public Franchise League. The general theory of rates, 
division of expenses and wholesale discounts as practiced in 
Boston were discussed at length. 

Mr. Burdett pointed out that electric lighting costs are based 
upon two almost equally important ‘factors; first, the length of 
time which a given demand is used; and second, the size of the 
individual demands. The demand refers to the number of units 
called for by the customer at any onc time. It is not generally 
realized how large a factor in the cost of electricity is the neces- 
sity for having a plant large enough to supply the greatest num- 
ber of kilowatts which may be called for at any one time. Dur- 
ing the year 1906 one-half the plant of the Boston Edison 
Company did approximately ninety-seven per cent of the work, 
the other half of the plant being required to handle the three per 
cent of additional business which came at the time of the winter 
peak load. A large percentage of that part of the cost of sup- 
plying current which is therefore composed of such items as 
interest and depreciation could be cut off if the company was 
not obliged to keep a sufficient plant ready to take care of the 
peak load. 

As a public-service corporation, the company can not.select 
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the customers to whom it will sell its product, and it must, there- 
fore, as a matter of mutual justice, he allowed to apportion its 
expenses among the customers or dilferent classes of customers 
responsible for the respective portions of these expenses, and 
this is one reason why the electric lighting costs of being ready 
to supply current should be high as compared with the cost of 
actually producing the current. The storage of electricity is, in 
the ordinary sense of the word storage, entirely out of the ques- 
tion. There is no alternative but for an electric-light company 
to equip itself with a plant large enough not only to manufacture 
and deliver the greatest output which it may be called upon to 
supply to existing customers, but also to take care of the factors 
of business growth and safety in the form of reserve capacity. 
This is the fundamental reason for a differential rate tariff in 
electric lighting. a 

There are two classes of expenses in the business. The first 
is those items which are entirely independent of the amount of 
current sold, and the second, those items which are regulated by 
the number of kilowatt-hours called for. In addition to the ex- 
penses dependent upon the size of the plant, the first item should 
include general expense, including management, accounting, 
purchasing, canvassing, insurance and taxes, meter department, 
care of strect system, the labor connected with the stations, part 
of the coal, ete. 

The expenses which are entirely independent of the number 
of kilowatt-hours are very much in excess of those expenses 


directly dependent upon the latter, so that unless these two 


classes of expense are treated differently it will usually result in ~ 


shifting the burden caused by one set of customers almost entirely 
to the shoulders of another set. This unjust condition is avoided 
as far as possible by the system of charging. Mr. Burdett ex- 
plained this point by assuming that the total cost of supplying 
the company’s customers in a given period were to be divided by 
the total euergy consumption, making an average charge to ke 
paid by each per kilowatt-hour. As the size of plant increased 
with the increase of the variable demand, the fixed charges would 
increase and so the average rate, imposing new burdens on the 
original consumers. Mr. Burdett stated that the diversity factor, 
or the ratio of the sum of the customers’ demands to. the actual 
station demand, is 1.5 for lighting and 4 for power, the result 
being a very much lower primary charge per kilowatt-hour for 
power. 

In regard to wholesale discounts, Mr. Burdett pointed out 
that their use is solely because of the actual difference in cost to 
the company between the large and small consumers. The com- 
pany believes that the distributing cost necessary to supply any 
given large customer will be more than offset by the greater 
economy of its efficient generating plant over that of the smaller 
plant of the customer. The costs of an electric-light company 
are actually the sum of what its customers’ costs would be if they 
supplied themselves for the different conditions under which they 
consume current, less such deduction as is justified by the greater 
economy of the company’s larger plant. Perhaps the most impor- 
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tant difference relates to the system of street distribution, which 
While 
it would be difficult to determine exactly the proportion necessi- 


is practically one-half the company’s total investment. 


tated by the immense number of small customers, the company is 
satisfied that this proportion is not less than from eighty to 
ninety per cent of this investment, involving not only the operat- 
ing expenses connected with it, such as inspection, the majority 
of the repairs, transformer losses, ete., but the interest on the 


investment, depreciation and taxes. 


eee ee ee eee 


THE “PINCH”? PHENOMENON. 

In the ELectricaL Review for May 4 reference was made 
to an interesting article by M. Paul Bary, which discussed a 
peculiar phenomenon noticed when liquid or gaseous matters 
were carrying comparatively heavy currents. The conductor 
shows a tendency to contract, and may eventually separate, thus 
opening the circuit. At the recent meeting of the American 
Electrochemical Society a paper on the same subject was read 
by Mr. Carl Hering. It seems that some time ago he noticed 
A cleft 


appeared in the column of molten metal, eventually extending 


this phenomenon while operating an electric furnace. 
to the bottom and breaking the circuit. The metal “froze,” 
necessitating the taking down of the furnace to set matters right 
again. The explanation offered is practically the same as that 
given by M. Bary. Mr. Hering prefers, however, to think of 
the contraction as being due to the magnetic lines surrounding 
the conductor. He points out that there is always risk of this 
when operating electric smelting furnaces, and that care should 
be taken to prevent it. 

It frequently happens, however, particularly in electrical 
industries, when any unusual difficulty is encountered some one 
manages to turn this to advantage. In this particular instance 
Dr. E. F. Northrup has utilized the “pinch” phenomenon, as 
Mr. Hering calls it, for constructing a beautifully simple am- 
meter. A mercury channel is arranged, having a number of con- 
tracted sections, which increase the tendency for this phenomenon 
to occur. When a current is passed through the column con- 
tracts at these points, and thus forces up an indicating column 
resembling the column of a barometer. 

Although the explanations offered are both simple, the mech- 
anism by which this is brought about is not altogether clear. 
For many years, though most elaborate and delicate experiments 
have been made to determine whether any elongation does take 
place along lines of force, no satisfactory results have been se- 
cured, so that the complementary action to which is attributed 
this effect was not suspected of being able to produce such strik- 


ing results, 


ee ast ae, 


CENTRAL STATION MEN: ATTENTION! 
= The National Electric Light Association, through its mem- 
bership committee, is campaigning for a record attendance at 
the thirtieth convention, to be held at Washington, D. C., June 
4,5, 6 and 7. One of the big features of the meeting will be 
“New-Business Day.” Central station men:, Attention! 
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American Electrochemical Society. 


Eleventh General Meeting, Held at Philadelphia, Pa., 


HE eleventh general meeting of the 
T American Electrochemical Society 
was held at Philadelphia, Pa., May 
2, 3 and 4, at the John Harrison Labora- 
tory of Chemistry, University of Pennsyl- 
vania. After a meeting of the board of 
directors in the morning at 9 o’clock, 
the general session for the reading and 
discussion of papers was opened at 10 
= o’clock, with President Carl Hering in the 
chair. 

The society was welcomed to the uni- 
versity, in the absence of Provost Charles 
C. Harrison, by Dr. Edgar F. Smith, vice- 
provost and professor of chemistry. At 
the concluding session Provost Harrison 
was introduced and addressed the society 
briefly, expressing his interest in its work 
and the pleasure the university had in re- 
ceiving the members as its guests. 

President Hering presented the presi- 
dential address, which took the form of a 
discussion of the work accomplished by 
the society since its organization. Dia- 
grams were exhibited which showed graph- 
ically the progress which had been made, 
which, with the exception of a setback last 
year, has been gratifying. The curves 
indicate that a stable condition is being 
approached; that not much increase in 
membership is to be expected, and that 
the income will be sufficient to mect all 
ordinary expenses. A comparison was 
made of the growth of the two European 
socicties—the Bunsen Society, of Ger- 
many, and the Faraday Society, of Great 
Britain, which showed that the American 
society had made more rapid progress than 
either of the others. 

A matter of considerable interest and 
importance to the society is a tentative 
proposition suggested by Dr. W. A. Noyes, 
and made by the American Chemical So- 
ciety. Briefly stated, this is to combine 
in one monthly publication all papers on 
physical chemistry and electrochemistry 
tead before either society, the object being 
to reduce the expense of publication to 
both societies, and to secure to the mem- 
bers of each the papers read before both. 
It is proposed also to combine the Journal 
of Physical Chemistry with this new joint 
publication. President Hering thought 
that such cooperation would be of great 
benefit to all concerned. It would reduce 
the expenses of both, and would result in 
a publication of more value to those re- 
ceiving it. Every one would gain, and no 


one would lose, and the question therefore 
seemed to be not so much whether the 
plan should be carried out as whether it 
could be carried out. The most important 
phase of the problem, which is somewhat 
complex, is how the expense is to be di- 
vided. For such an arrangement to be 
permanent it should be equitable to all 
concerned, and the division of expenses for 
the future should not be based upon pres- 
ent conditions. Moreover, the individual- 
itv and independence of the two societies 
should not be affected by such joint pub- 
lication, President Hering suggested that 
the two societies jointly organize a bureau 
of publication, which should receive all the 
material of both societies for publication. 
Each society should collect and edit its 
own papers and discussions at its own ex- 
pense. The bureau of publication should 
print and supply to each society the num- 
ber of copies asked for. The expenses of 
the bureau should be divided into three 
parts—those for typesetting, cuts, ete. ; 
those for printing and binding, and gen- 
eral expenses. The expenses for typeset- 
ting should he borne by each society in 
proportion to the amount of matter con- 
tributed. The expenses of printing should 
he divided in proportion to the number of 
copies asked for, and the gencral expenses 
in the same proportion as the sum of the 
first two. 

On account of the unusual interest in 
the matter brought up by the president’s 
paper, it was laid before the society for 
discussion, 

Dr. W. D. Bancroft said that the secur- 
ing of enough papers to make a respect- 
able volume of transactions would not 
keep the society alive. The situation at 
present is somewhat critical, and he be- 
lieves that the suggestion for a joint pub- 
lication of the transactions of the two so- 
cictics comes in the nick of time. The 
division of expenses is the chief difficulty. 
The suggestion of the American Chemical 
Society was that the American Electro- 
chemical Society pay $3 for each member, 
and receive twenty-five cents for each 
member of the American Chemical So- 
ciety who takes the double transactions, 
but is not a member of the former society. 
By this arrangement the clectrochemical 
society can not lose, so that the financial 
side becomes easy. However, there are 
other things to be considered. 

President IIering pointed out that at 
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present the transactions do not cost the 
society $3 for each member, and the sale 
of extra copies printed brings in about 
$600 a year. l 

C. J. Reed said that care should be 
taken not to make an arrangement which 
could be easily terminated, and leave either 
society in the lurch. 

A. V. Isakovics thought that such an 
arrangement would stop the growth of the 
American Electrochemical Society, and 
that the society should not enter into the 
arrangement proposed hurriedly. It would 
be better to hold the matter under consid- 
eration for another year. 

C. F. Burgess did not think the plan 
desirable. If the society should stop the 
publication of its own transactions it 
would lose its identity. 

Elmer A. Sperry moved that the matter 
be placed before the members of the so- 
ciety and that the latter be asked for an 
expression of opinion by means of a letter 
vote. The motion was carried. 

The reports of the officers were present- 
ed by the secretary. The secretary’s re- 
port shows that the balance on Decem- 
ber 31, 1906, in cash and bonds was $2,- 
307.69. The treasurer’s report shows that 
the income for the year 1906 was $4,- 
954.28; the expenses, $4,635.34, leaving 
a cash balance of $318.94. 

The tellers’ report on the gencral elec- 
tion was then presented. The following 
officers were announced as elected: 

President—C. F. Burgess, Madison, 
Wis. 

Vice-presidents—C. E. Acker, Niagara 
Falls, N. Y.; A. H. Cowles, Cleveland, 
Ohio; W. H. Walker, Boston, Mass. 

Managers—K. F. Roeber, New York 
city; S. S. Sadtler, Philadelphia, Pa.; 
L. Kahlenberg, Madison, Wis. 

Treasurer—P. G. Salom, Philadelphia, 
Pa. 

Secretary—J. W. Richards, Bethlehem, 
Pa. 

W. R. Mott then read a paper entitled 
“Some [ficiency Considerations of an 
Electrolytic Cell.” Attention was called 
to the desirability of rating electrochemi- 
cal processes rather by their energy cth- 
ciency than the current efficiency, as is 
now frequently done. Adopting this plan, 
three cases may be considered: First, 
when the current efficiency is 100 per cent. 
In this case the reaction beging with the 
first passage ofycurrent through the solu- 
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tion, and the volt-ampere characteristic 
is a straight line, the voltage rising as the 
process proceeds. In the second case the 
desired reaction does not take place until 
a certain drop of potential exists across 
the cell. The current therefore rises with 


the voltage up io this point. The efficiency © 


is zero at first, then rises and increases 
with increasing current. The volt-ampere 
characteristic shows a sudden increase in 
voltage at the point where the desired 
reaction begins. The efficiency of this 
_ process is given by the equation e = — 2 
where c is the working current, and ¢ 
the current which must be passed through 
the cell before the reaction begins. 

Case 3 is that in which the reaction 
does not take place until a certain voltage 
has been reached. As the current be 
further increased a point is eventually 
reached where a second reaction may 
occur. The volt-ampere characteristic of 
this process shows two steps, and the effi- 
ciency curve has two parts. It is zero 
up to the point where the first and desired 
reaction begins, increases until the second 
reaction starts, and from there on de- 
creases. The efficiency of the process 
while the desired reaction is taking place 
is given by an equation identical with that 
for case 2. For the second part of the 
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process it is given by the expression ae 


6 being the current value at which the 
second reaction begins. The author sug- 
gests that it is desirable in electrochemical 
reactions to express the amount of corro- 
sion occurring in terms of the current 
density. In practice the curves shown 
will be found to vary somewhat, being 
modified especially by the temperature. 

J. W. Richards expressed his approval 
of the suggestion that the amount of cor- 
rosion be expressed in terms of the current 
density. He pointed out that, other 
things being equal, that process having 
the highest energy efficiency would be 
better than that with the highest current 
efficiency. He thought that Mr. Mott’s 
method of analyzing electrolytic opera- 
{ions was a good one and could be followed 
with beneficial results. 

C. J.* Reed read a paper entitled 
“Changes of Concentration and Migration 
Velocities.” In an electrolytic cell con- 
taining two electrodes, consider any in- 
termediate portion of the electrolyte sep- 
arated by two planes. Obviously, as many 
positive ions will pass out of this division 
as into it. The same will be true of the 
negative ions. There can, therefore, be 
no change of concentration in this portion 
of the electrolyte. This argument is true 
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whether the ions be traveling at different 
velocities or not. The argument is ap- 
plicable to any portion of the electrolyte 
and it is held that this shows that the 
change in concentration of an electrolyte 
during electrolysis can not be explained 
by assuming different velocities of the 
two ions. 

Dr. Bancroft pointed out that Hittorf, 
in 1850, or thereabouts, had studied the 
changes in concentration of electrolytes 
during electrolysis, and this was some 
time before the new theory had been de- 
veloped. He wanted to know whether Mr. 
Reed had proved that there is no change 
in the concentration. The theory had 
been proposed to explain changes which 
are known to occur. 

Mr. Reed acknowledged that changes 
in concentration do occur, but held that 
these could not be explained by assigning 
different velocities to the two ions. 

E. F. Roeber said that the argument, 
while it might apply to the body of the 
electrolyte, could not be used for those 
layers in the immediate vicinity of the 
electrode. 

Mr. Reed replied that, according to 
theory, this layer was of molecular, and 
therefore practical infinitesimal, thick- 
ness, and changes there could not affect 
the body of the electrolyte. 

Dr. J. W. Richards presented a paper 
entitled “The Work Done in Electrolysis.” 
He has endeavored to find out how much 
work is absorbed in electrolytic action by 
some means not involving any assump- 
tions of decomposition voltages. For this 
purpose he had placed an electrolytic cell 
within a calorimeter, and measured the 
amount of energy dissipated when a given 
amount of electrical energy was supplied 
to the cell. The apparatus was first 
cheeked by a blank experiment, in which 
copper electrodes and copper sulphate 
were electrolyzed. This gave the constant 
of the apparatus. The rise in temperature 
of the cell accounted for 78.9 per cent of 
the energy supplied, leaving the remainder 
as lost in the apparatus. He then tried 
the experiment with sulphuric acid and 
platinum electrodes, and from the data 
of several experiments thus obtained— 
correction being made for the constant of 
the apparatus—the energy lost, apparently 
in electrolyzing the solution, was found 
to be equal to the product of the current 


passing into 1.61 volts. The experiment . 


was also tried with copper sulphate. 

Replying to Mr. Reed, Dr. Richards 
said that a calculation of the amount of 
heat carried off in gases was made, and 
showed that this was negligible, 
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Dr. C. P. Steinmetz suggested that the 
oscillograph offered a method of deter- 
mining decomposition voltages. This 
would show the electromotive-force at, 
every instant that the circuit was opened 
and closed. He pointed out that the work 
of releasing the two elements as gases was 
included in the potential given. 

Mr. Hering believed that this was 
properly so included. 

Mr. Reed differed on this point, as it is 
not known whether the oxygen and hydro- 
gen are deposited as gases or become 
gaseous afterwards. 

Mr. Mott said that the method so fre- 
quently employed of determining the volt- 
age of decomposition by measuring that 
of polarization is not reliable, as with cer- 
tain combinations an insulating film is 
formed on the electrodes, thus creating a 
condenser which gives values having no 
relation to that of decomposition. 

Dr. Richards explained that this method 
had heen devised to obviate that usually 
employed of measuring the polarization 
voltage and allowing for the loss due to 
the resistance of the cell. The value given 
does include the work of expansion of 
the gases, but this is correct, since the 
work done is compared with the heat set 
free when these two elements as gases are 
burned to form water. However, he stated 
that although he had given a figure for 
the voltage absorbed by the reaction, he 
had not said anvthing about what this 
voltage was doing. 

Dr. E. F. Smith. in a paper on “Recent 
Developments in Electrolytic Analysis,” 
described two types of electrolvzing cell 
which had been developed at the Uni- 
versity of Pennsylvania for hastening such 
work. It was suggested some years ago 
by Gibbs that a glass test tube containing 
mercury might be used for electrolvzing 
solutions such as copper sulphate, the 
mercury being the cathode and absorbing 
the copper, the acid being left behind. 
Dr. Smith’s work has been to develop 
from this suggestion a useful method. 
They first used a large test tuhe with a 
flat bottom, into which a small piece of 
platinum wire was sealed. This was cov- 
ered with mercury and thus gave electrical 
contact with the cathode. The material 
to be electrolyzed is placed above this, and 
in it is a disc cathode, usually of platinuin, 
which is revolved in its own plane, thus 
stirring the electrolyte. They had found 
that with this apparatus metallic salts 
may be quickly and easily analyzed. The 
process does not require more than a few 
minutes. Some solutions which ordinarily 
give considerable; dificultyhore present no 
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trouble. Barium can be quickly separated 
from iron and other separations carrie: 
out. When the haloids are employed, a 
silver anode is used, with which the chlor- 
ine and bromine set free unite. This 
forms solid, adherent coatings of silver 
salt which are easily weighed and deter- 
mined. As the process leaves nothing be- 
hind but pure water, there is no need to 
wash the anode after it is removed. 

Certain solutions, particularly those 
containing salts of the alkaline metals, 
give difficulty with this simple apparatus, 
because the sodium and potassium may 
leave the mercury to react with water, 
forming hydroxide, and may even diffuse 
up to the anode. To overcome this difli- 
eulty a crystallizing vessel is used for the 
cell, This is partially filled with mer- 
cury and within it is placed a smaller dish 
without a bottom resting upon glass rods, 
in order to leave a free passage for the 
mercury below. The solution to be elec- 
trolvzed is placed within the inner dish 
and there stirred with a silver cathode 
usually having two dises. Water is placed 
in the outer ring. During electrolysis the 
alkali combines with the mercury and 
passes to the outer ring, where the cathode 
connection is made, and there combines 
with water to form hydroxide. It can 
not get back into the inner cell. The 
halogen unites with the silver. The latter 
is determined as usual by weighing the 
anode. The alkali is determined by titrat- 
ing the hydroxide. From two to three 
volts are required, and about a quarter 
of an ampere. Separations are carried out 
in from thirty to forty minutes. Barium 
‘an be removed from a mixture of barium, 
calcium and magnesiuin chlorides, sodium 
can be removed from calcium and magne- 
sium, and uranium from potassium and 
sodium. By painting the glass vessels 
with paraffine it is found possible to 
analyze fluorides, using an anode of cal- 
cium hydrate on platinum gauze. 

Dr. Bancroft said that he was much 
interested to see the old Castner-Kelner 
process applied to a quantitative analysis, 

Mr. Hering suggested that the method 
could be used for the analysis of sulphates 
by emploving a spongy lead cathode. 

C. J. Reed, in a paper entitled “Elec- 
trolvtic Pickling of Steel,” described a 
method of removing the scale from steel 
castings by using the latter as cathodes in 
an electrolytic cell. Under this condition 
no iron is dissolved, although the passage 
of the current loosens the scale so that it 
It is thought that the 
action is due possibly to the liberation of 


is easily removed, 


hydrogen under the scale, which is a par- 
tial insulator and thus acts mechanically. 
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He found that in this way the scale which 
usually requires some time to remove by 
the ordinary pickling process can be re- 
moved in a few minutes. It is softened 
and loosened and easily scraped off. The 
process would save from fifty to seventy- 
five cents per ton, or about $3,000 a day 
in a single large factory in Philadelphia. 
It might be used for removing the scale 
from wire, but there would be some diffi- 
culty here in obtaining satisfactory elec- 
trical connection throughout the entire 
coil. 

On Friday morning a paper on “The 
Estimation of High Temperatures,” bv 
George K. Burgess, was read. The author 
reviews the work which has been done to 
fix certain high temperatures for calibra- 
tion purposes. He gives the results of ex- 
periments to determine the fusibility of 
rarious metals. The results of various 
experimenters are brought together to 
show how closely they are in agreement. 
The work has been done in various ways, 
by thermoelectric estimation of melting 
points and by optical estimation. He con- 
cludes that although a good deal has been 
done in the field of pyrometry of precision, 
there is still an almost unexplored regiou 
of which hardly a preliminary survey has 
been made. Dr. Richards expressed his 
satisfaction at being again assured that 
the melting point of platinum was not far 
from the figure originally accepted, 
though doubt had been cast upon this by 
recent work. He said it was well not to 
lav. too much stress upon such redetermin- 
ations until they had been verified by 
various observers. Ile asked whether the 
metallic vapors set free in fusing metals 
would not interfere with the observations 
by means of the optical pvrometer. 

Mr. Burgess said that this caused the 
greatest uncertainty. 

Dr. Steinmetz said that an interesting 
point was raised concerning the melting 
point of chromium. He had found con- 
siderable difficulty in melting chromium 
prepared by the Goldschmidt process, and 
questioned the value given in the paper. 

Mr. Burgess said it was in doubt, but 
that they had found that when the oxide 
was removed from the metal it did me:t. 

Dr. H. N. Potter said that the sending 
of a blast of inert gas through the melting 
apparatus immediately before observing 
the temperature by means of an optical 
pyrometer removed the trouble due to the 
metalhe vapors, 

Dr. S. A. Tucker said that this method 
had been used and found to answer well. 

An address on “Electric Conduction” 
was delivered by Dr. ©. P. Steinmetz. He 
considered electrical conduction in gen- 


rent flowing. 


Vol. 50—No. 19 


eral. When power flows through a circuit 
phenomena take place outside as well as 
inside the conductor. There are condi- 
tions of stress set up both electrically and 
magnetically. Inside the conductor heat 
is developed, which is attributed to the 
resistance of the conductor. In studying 
such phenomena it is beneficial to divide 
them into three classes. The first of the e 
is metallic conduction. Here the action 
of the conductor seems to be rather nega- 
tive, and the conversion of the energy into 
heat alone takes place. Light may be 
developed, but this is produced indirectly, 
and is the result of the temperature only. 
Conductors of the metallic class cover but 
a narrow range. ‘The resistance is ap- 
proximately constant for a constant tein- 
perature, and it rises slightly with the 
temperature, following approximately a 
straight line. The temperature-resistance 
characteristics of different metals all point 
towards the same point—absolute zero. 
Alloys behave but slightly differently from 
the pure metals. As a rule, their tempera- 
ture coefficients are less, and sometimes 
they are negative. 

The second class of conductors are the 
electrolytic. The conduction is accompa- 
nied by chemical action. The resistance 
as compared with the metals is about a 
million times higher. These conductors 


may be solutions or fused salts. They 
cover a great range in resistance. The 


temperature coellicient as a rule is nega- 
tive, but follows a straight line. It is 
often convenient, in studying such prob- 
lems, to construct a volt-ampere character- 
istic of the material. The ideal charac- 
teristic is a straight line, indicating that 
the resistance is independent of the cur- 
A metallic conductor, due 
to its temperature coefficient, has a char- 
acteristic rising above the ideal; for elec- 
trolytic conductors it falls below. 

The third class of conductors inchides 
gases and vapors. Regarding these much 
theoretical and speculative work has been 
carried out recently. ‘This work attempts 
to explain the conduction of the current 
by convection currents. This idea is use- 
ful, but is not thought to be an explana- 
tion of facts. It is crude, and the speaker 
thought that it would be discarded or 
amended. He did not wish to attack it, 
but pointed out that there are so many 
sources of error in studying such phe- 
nomena that it is advisable to avoid all 
possible misleading ideas or speculations. 

When conduction takes place through 
vapors the current may pass by means of 
the vapor surrounding the electrodes. 
This is the Geissler tube effect) Or it 
may makeliitscown ‘conductor by vaporiz- 
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ing material from one of the electrodes, 
thus forming a true arc. By means of a 
highly exhausted tube containing mercury 
and several points by means of which con- 
tact could be made, the difference between 
the two kinds of gaseous conduction were 
shown. By sending a high-potential al- 


ternating current through the tube the or- 


dinary Geissler effect was observed. The 
voltage was high, the current small, and 
passed through the gas contained within 
the tube. At the same time a direct cur- 
rent was caused to flow between two other 
electrodes in the same tube. The differ- 
ence is very striking. The are formed in 
the latter case was continuous. In the 
first case the gas was faintly luminous, 
and showed decided striations. By pass- 
ing an oscillating discharge between thie 
electrodes which were carrying the high- 
tension alternating current, the conduct- 
ing column became much more brilliant. 
The speaker said that although most of 
the speculative work had been done on 
Geissler tubes, but little is actually known 
regarding it. Much more satisfactory 
work has been done with arc conduction. 

An experiment was then shown, in 
which a 200-volt arc was struck between 
two carbon electrodes. With a direct 
current the unprotected positive carbon 
consumes much more rapidly than the 
negative, but by enclosing the carbons the 
wasting away is very largely reduced. 
This experiment shows that it does not 
necessarily follow that the carbon rod fur- 
nishes the vapor. Its loss may be due 
merely to combustion. A magnetite arc 
was then shown with a negative carbon 


tod. The are was in all respects similar 


to the ordinary carbon arc. Reversing 
the arc and making the magnetite elec- 
trode negative gave the characteristic 
brilliant white magnetite arc. Replacing 
the carbon positive with a copper positive 
caused no difference whatever in the arc 
formed. These experiments showed that 
the conducting vapor came from the nega- 
tive, and not from the positive, electrode. 


By placing from 600 to 700 volts alter- . 


nating current across the two electrodes it 
was impossible to start an arc, although a 
spark could be caused to pass. The 
speaker said that if the voltage were raised 
to 1,200 a small, short arc might be 
formed between magnetite and copper. In 
general an alternating current can not 
maintain an are. Carbon, it happens, is 
an exception to this rule. The materials 
of the vapor stream come from the nega- 
tive terminal. At each reversal of the cur- 
rent this stream is stopped and a new arc 
must be started. The voltage must be 
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sufficient to cause the spark to pass through 
the vapor. If the striking distance is less 
than that length of are which the material 
can support when raised to the boiling 
point, the alternating are will not be 
formed. This point decreases with an in- 
crease in temperature, and it happens that 
with carbon the striking distance is sufti- 
cient to start thé are at each reversal. 
Stroboscopie photographs shows this effect 
very clearly, a spark passes at each half- 
wave, 

A magnetite lamp was then shown, the 
electrodes being separated some distance. 
By taking a smaller electrode connected 
through a high resistance to the negative 
electrode, it was shown experimentally 
that it is easy to start the are by touching 
the negative electrode and lifting the wire 
up to the positive; but it was impossible 
to start it by reversing the operation. In 
other words, the conducting vapor is fur- 
nished by the negative electrode, and by 
starting the arc there it is easy to carry it 
over and attach it to the positive. Touch- 
ing the positive electrode with the wire 
forms a small arc, but the wire itself is 
then furnishing the conducting vapor, and 
the are can not be transferred to the cold 
negative electrode. This experiment sug- 
gests a vapor rectifier, the intermediate 
electrode being of magnetite, the other two 
being of copper. This rectifying action 
is a universal phenomenon ‘of the are. It 
is for this reason that alloys are emploved 
for lightning-arrester electrodes, these be- 
ing selected so that the are will not per- 
sist. 

The amount of vapor in an arc is pro- 
portional to the cross-section and is pro- 
portional to the current. The circumfer- 
ence of the arc is proportional to the square 
root of the current; therefore the surface 
of the are is proportional to the l> 
and to the square root of the current. The 
equation for power then becomes EI = 
CLVI, C and L being, respectively, cir- 
cumference and length of are. This may 
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be reduced to the form E = 


equation is approximately true for actual 


conditions. The resistance of the arc is 
E CL 

then equal to R=- =- ~~ ; there- 
[ Iv I 


sistivity, r = 


B . . . 
T in which B is a con- 


stant depending upon the vapor pressure 
and the materials. 

There is also a drop of potential at the 
electrodes, where an amount of energy is 
absorbed proportional to the current. 
This drop is approximately constant for 
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all materials. For hydrogen iť is about 
thirteen volts; for cadmium, sixteen volts, 
ete. The specific resistances of air and 
the vapor of the arc are not very different. 
More recent work with the Geissler tubes 
has shown that the specific resistance of 
them is about in the same range as that 
of the are and of electrolytic conductors. 

Although it is often convenient to 
classify the various phenomena in any 
field of investigation at the beginning, as 
knowledge increases it is found that these 
classes do not remain sharp, and that fre- 
quently they seem to overlap. One phe- 
nomenon which will be placed by one ob- 
server in one class will be placed by a 
second observer in another. Further, as 
still further, the 
classes seem to merge. Usually it happens 
that the most striking phenomena are 
those observed first, and these are usually 
those in which some one feature predomi- 
nates over the others. 

There is another type of conductor. 
designated by the speaker as “pyro” con- 
ductors. These are those in which the 
conductivity seems to be a combination 
of metallic and electrolytic. Metallic sili- 
con is an instance of this kind. The resist- 
ance of this material increases with the 
temperature until a certain point is. 
reached, when it falls rapidly, and from 
that point on continues to decrease. Cer- 
tain compounds behave about in the same 
way, and it is thought that the Nern:t 
glower is a conductor of this kind, and not 
an electrolytic conductor, as has been as- 
serted. ‘The characteristics of these com- 
pounds vary with the compound, and may 
show two points of inflection. In certain 
of these compounds the characteristic 
first rises, and then falls. Sometimes it 
may again begin to rise, although to ob- 
tain the last part of this curve may re- 
quire a supply of artificial heat to raise 
the body to a sufficient temperature. Of 
course, after a material is melted it may 
he classed as an electrolytic conductor, but 
there are certain substances which first 
pass through a viscous state, and it is 
impossible then to say when they cease to 
act as a solid conductor and begin to act 
as a liquid. 

Classes, as a rule, are rather types than 
distinct divisions of a subject. One ma- 
terial may exhibit the characteristics of 
two or more of these types. Carbon, for 
example, usually has a negative tempera- 
ture coefficient. If heated sufficiently 
high it becomes what is known as metal- 


lized, and then has a positive characteristic. 


Insulators may not be placed in a class bv 
themselves. They are a mixture of types, 
and generally follow the “pyro” character- 
istics. The whole field of conductors is 
exceedingly interesting, and investigations, 
particularly with materials on the border 
lines between the classes defined, should 
be of considerable value. 

A paper by R. C. Snowden, entitled 
“Electrodeposition of Zinc,” was read by 
Dr. Bancroft. This describes an investi- 
gation to determine the conditions, most 
suitable for the) electrodeposition of zine. 


746 


It was found possible to obtain good de- 
posits of zinc from acid or alkaline solu- 
tions, often at such high current densi- 
ties as sixty amperes per square decimetre. 
The rate of rotation of the cathode has an 
enormous effect upon the upper limit of 
current density. Zinc can be precipitated 
readily from strong alkaline solutions 
with a high-current efliciency. More 
finely crystalline deposits are obtained 
from alkaline than from acid solutions, 
and increasing the temperature increases 
the size of the crystals. Increasing the 
current density decreases the size of tke 
crystals, as does also the presence of for- 
maldehyde. 

President Hering presented a paper en- 
titled “A Practical Limitation of Re- 
sistance Furnaces; the ‘Pinch’ Phenome- 
non.” This described an elfect observed 
by Mr. Hering when working with electric 
furnaces. When a heavy current is passed 
throngh a column of molten metal, under 
certain conditions this mass suffers con- 
traction, a cleft appearing in the column 
as though it were being pinched by unseen 
fingers. Under certain conditions Mr. 
Hering observed a valley of this kind 
about six inches deep in molten iron. The 
effeot increased until the mass was entirely 
separated and the molten material thrown 
up and the electrodes solidified, necessi- 
tating the taking down of the furnace. 
Mr. ering attributed the effect to press- 
ure caused by the surrounding lines of 
foree. He brought the matter to the at- 
tention of Dr. 1. F. Northrup, who studied 
it analytically and showed that the 
theory was in agreement with Mr. Her- 
ing’s explanation. Dr. Northrup also sug- 
gested that by considering a column of 
conducting material to be made up of a 
number of conducting filaments, the am- 
pere effect would tend to draw these to- 
gether, and the action might be explained 
in this way. The phenomenon is interest- 
ing and directs attention to a possible 
limitation of electric furnaces. To avoid 
it it is desirable, according to Mr. Her- 
ing, to supply the heat by means of a 
solid resister. If this is not possible the 
column of molten material should be oi 
uniform thickness throughout, as the con- 
traction tends to start at that point where 
it is narrowest. It also suggests that the 
best type of furnace to avoid this would 
be one in which the column was short, 
deep and narrow; but, unfortunately, this 
is not a thermally efficient type. Dr. 
Northrup has made use of the phenome- 
non to construct a simple ammeter equally 
suitable for alternating and direct cur- 
rents. By arranging the apparatus so that 
a number of these contractions occur in 
series, the column of mercury is made to 
rise about thirty inches. An ammeter of 
this kind was on exhibition at the labora- 
tory. 

A paper entitled “The Action of Car- 
bon on Magnesia at High Temperatures,” 
by O. P. Watts, was read, in the absence 
of the author, by C. F. Burgess. While 
working with an electric furnace a deposit 
was observed on the magnesia lining. 
This, to all appearances, was lamp black. 
The electrodes used were of pure Acheson 


ELECTRICAL REVIEW 


graphite. An analysis of them showed no 
impurities, and an analysis of the deposit 
showed that it was uniform in position. 
It consisted of carbon, manganese and 
oxygen. The author, from his study, was 
led to the opinion that it was merely a 
physical impurity, though Professor Bur- 
gess said that he himself was not so sure 
of this, as it might be a chemical com- 
pound. When burned in a calorimeter, 
however, a certain amount of heat was 
developed which seemed to correspond to 
the heat of combustion of carbon. The 
explanation offered was that the magne- 
sium and carbon unite to form a carbide, 
and at a higher temperature they vapor- 
ize and are dissociated, leaving the mag- 
nesium to take up oxygen and carbon. 
The phenomenon is important, since it 
gives rise to pits in the crucible. 

Professor Richards thought that the 
explanation offered by Dr. Watts was cor- 
rect, as it was hardly possible that a com- 
pound was formed. 

Dr. Potter said that under certain con- 
ditions magnesia would be deposited and 
carbon monoxide formed, which, at high 
temperatures, 1s very stable. At other 
temperatures, however, the reaction may 
go the other way. 

A paper was read by W. H. Walker, en- 
titled “Influence of Strain on the Cor- 
rosion of Iron.” ‘The author has investi- 
gated the decomposition electromotiva 
force of various samples of iron while 
under strain. It was found that when- 
ever a strain was applied to the material 
there was a sudden rise in voltage, then 
a fall, until the potential came back to 
about the original point. ‘This rise oc- 
enrred wheneyer the strain was applied. 
The temperature was noticed, and io 
eliminate this effect the materia] was 
heated by an external source. This heat- 
ing gave rise to no such values as were 
observed when the strain was applied. 
The rapidity with which it was applied 
determines the electromotive force set up. 
It is concluded in this investigation that 
as the material adapts itself to the strain, 


the electromotive force returns to the nor- 


mal, and that therefore there need not be 
any fear of unusual corrosion of iron due 
to strains. 

On Saturday morning a paper by J. A. 
Wilkinson and H. W. Gillette, entitled 
“Polarization Voltages of Silver Nitrate 
Solutions,” was read by Dr. Bancroft. It 
describes a careful investigation of this 
subject, care being taken to determine the 
effects of temperature, of the concentra- 
tion of silver nitrate, nitric acid and of 
water. It was found that the polarization 
voltage of acidified silver nitrate solutions 
may be made to vary from 0.625 volt to 
1.05 volts. This varies with variations 
in temperature, with the concentration of 
silver nitrate, nitric acid and water. The 
temperature coefficient is approximately 
0.8 millivolts per degree. A decrease in 
the concentration of silver nitrate in- 
creases the polarization voltage, if the 
concentration of nitric acid be constant. 
A decrease in the concentration of nitric 
acid decreases the polarization voltage, 
other things being constant. Ft also de- 
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creases if the concentrations of silver 
nitrate and nitric acid are decreased in 
the same ratio. 

C. F. Burgess read a paper entitled 
“Rapid Measurement of Electrolytic Re- 
sistance.” This describes an instrument 
designed to take the place of the usual 
hydrometer for use in electroplating vats. 


-It consists of a tube of glass with one 


electrode at the bottom, and another sus- 
pended by a rod, so that it is adjustable. 
The apparatus is connected in series with 
a high-resistance voltmeter, a battery and 
a short-circuiting key. To take a reading 
the tube is inserted in the electrode, witn 
the movable electrode fixed at some point. 
With this device short-circuited the volt- 
meter is read, then the circuit is opened, 
and the resistance of the column of elec- 
trolyte introduced. A second reading of 
the voltmeter shows the effect of the in- 
crease in resistance due to the electrolyte. 
This may be easily calculated. To avoil 
the effect of polarization it is desirable to 
use electrodes of such materials as wil 
reduce this to a negligible quantity, or bv 
varying the position of the adjustable elec- 
trode, two or more readings may be ob- 
tained, and the effect of polarization thus 
eliminated. The apparatus may be modi- 
fied so that it may be placed in a pipe, 
through which the electrolyte is flowing, 
and thus measure the resistance at that 
point. 

Mr. Hering suggested that the appara- 
tus lent itself to a simple substitution 
method. Insert a variable resistance, such 
as a plug box, to take the place of the volt- 
meter resistance. Let a reading be taken 
with a movable electrode at one point. 
Change the position of this and then 
change the variable resistance until the 
voltmeter is brought back to the same 
reading. Then the resistance of a column 
of electrolyte equal in length to the dis- 
tance through which the electrode has 
been moved is just equal to the change 
which has been made in the external re- 
sistance. 

Professor Burgess said that while his 
apparatus was suitable for this method, it 
had been devised for the purpose of doing 
away with the latter. The calculation re- 
quired is very simple, no apparatus being 
necessary besides the voltmeter. 

Dr. H. E. Patten presented a paper 
entitled “Energy Changes Accompanying 
Absorption.” This gave a review of the 
investigations carried out in this subject. 
It had been found that the concentration 
of solution taken up by an absorbing body 
was not proportional to the concentration 
of the solution itself. It is suggested that 
the effect might be due to a sort of surface 
effect, in addition to the ordinary pene- 
tration of the material, due to the porous 
nature of the absorbent. By studying 
certain jells, as the water was extractel 
from them they remamed clear until 2 
certain point was reached, and then be- 
came translucent. This was thought to 
indicate that they were cellular in struc- 
ture, which was in agreement with the 
explanation just given. It was thought 
that there might be some hint inthis work 
for explaining solid ~solutions. ~A good 
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review of the bibliography of the sub- 
ject was added to the paper. 

Dr. Bancroft could not agree with the 
suggestion that anything in the work 
which had been done would aid in ex- 
plaining solid solutions, as there is noth- 
ing there similar to surface tension. 

H. G. Morris described a centrifugal 
vaporizing device designed for the rapid 
production of dry vapors. The wet steam, 
as it comes from rapid evaporation is 
passed through a centrifugal drier, which 
throws out all the entrained liquid and 
passes on the steam dry. The apparatus 
- is suitable for rapid evaporation, is uged 
to a considerable extent in Europe, and 
is now being employed in this country for 
concentrating Jiquids. 

A paper by Gustave Gin, on “The Elec- 
trolytic Production of Titaniferous Tron 
Ores,’ was read by Dr. Richards. This 
describes the resuits of experiments in 
reducing certain titaniferous ores in the 
electric furnace. These contained from 
sixteen to thirty per cent of titanium oxide. 
In one case the energy required was 2,850 
kilowatt-hours per ton. In a larger fur- 
nace the figure would not be over 2,280 
kilowatt-hours per ton. The iron produced 
in this furnace contained one-tenth per 
cent of titanium, a trace of phosphorus, 
and less than one per cent of silicon. It 
is concluded that the reduction of titanif- 
erous ores in the electric furnace presents 
no special difficulties, and that pure iron 
can be obtained commercially therefrom 
in regions where ore is near abundant and 
cheap power. 

Dr. S. A. Tucker presented two papers, 
one entitled “Granular Carbon Resistance 
Furnace,” and the other, “The Tube Fur- 
nace for Temperature Measurements.” 
The first describes a furnace in which the 
resister in granular carbon. Crushed coke 
is most suitable for this. The material is 
packed within a heat-insulating wall, the 
current being led in suitable electrodes. 
Fresh coke is good for this purpose, and 
after use the resistance increases. When 
charging the furnace for the first time it 
is necessary to go slowly, so as to allow 
for this change in resistance. 

The second paper describes a furnace 
consisting of a carbon tube, within which 
the material to be studied was placed. 
The tube was held in water-cooled 
clamps surrounded by some insulating ma- 
terial. Petroleum coke gives good results, 
as this protects the tube from the air and 
does not injure it. 

Mr. Hering asked how allowance was 
made for the expansion of the tube as it 
heated. 

Dr. Tucker said that by raising the 
temperature slowly there was no difficulty. 
When verv high temperatures were 
reached it bent slightly. If necessary, 
however, one of the clamps could be made 
so ag to allow for this motion. 

A. T. Lincoln presented a paper entitled 
“Electrolytic Corrosion of Brasses.” This 
paper had received the $100 society prize. 
It described a long series of investigations 
with brasses of various compositions, the 
corrosion being determined in various so- 
lutions. Curves were shown, indicating 
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the rate at which corrosion takes place 
under various conditions. In some cases 
a high insulating film formed over the 
electrode. 

A paper entitled “The Electrolytic De- 
position of Nickel-Zinc Alloys,” by E. P. 
Schoch and A. Hirsch, was read by the 
former. When the work was begun it was 
found that considerable ditliculty was en- 
countered in obtaining any satisfactory 
coatings. It was decided that before any 
sure results could be obtained that it would 
be necessary to determine the polarization 
electromotive force of the nickel. The 
work which had been done in this direc- 
tion was described somewhat in detail. 

E. R. Taylor, in a paper entitled “A 
Closed Electric Furnace for Reducing and 
Distilling Metals from Their Ores,” de- 
scribes a modification of the furnace which 
he is now employing for the production 
of carbon bisulphides, which is intended 
for the distillation of zine and lead and 
other easily volatilizable metals from their 
ores. The metal is fed in at the top and 
works its way down around an enclosing 
bell, at the bottom of which is the heated 
molten ore. The metal distilled here rises 
up in the bell and is carried off into con- 
densing chambers. Taps are provided for 
drawing off the slag as necessary and for 
cleaning the pipes, as when zinc is dis- 
tilled a fine dust very quickly clogs them 
up. An ingenious arrangement of feed 
screws keeps the raw material moving and 
breaks up any crusts which may be formed. 
As this material passes down around the 
collecting bell it thus takes up much of 
the heat which would otherwise be carried 
off and lost in the condenser. Unfortu- 
nately, due to an accident, the furnace has 
not vet been tried on a large scale, but ex- 
periments on a small scale have given 
promising results. However, the real value 
of the furnace can not be determined until 
large-scale experiments have been conduct- 
ed. The tvpe of furnace at present con- 
templated is about four feet in diameter. 
This should produce great economies in 
the consumption of fuel. For the feed 
screws the material suggested is graphite, 
which should be sufficiently strong to do 
the work. ` 

Mr. Sperry pointed out that in distilling 
zine, conditions are such sometimes that 
violent explosions take place, and he 
thought that this matter should be borne 
in mind and the furnace designed to ob- 
viate it. 

A paper by F. A. J. Fitzgerald and 
J. Forssell, on “Carbon for Electrometal- 
lurgy.” was read bv the former. This de- 
seribed an experiment made to determine 
the resistance of various graphite elec- 
trodes and the resistance of various types 
of joint. A great many data bearing on 
this subject were given. An interesting 
point was observed in the work. Tt was 
found that whenever the current was 
turned on the resistance of that part of 
the electrode projecting into the furnace 
fell. This, it was found. was due to the 
temperature of the electrode. These meas- 
urements showed that the resistivity of 
the connections was about 64 X 10-*. The 
resistivity of amorphous carbon was 160 X 
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107; that of graphite, 42 X 10-5. A con- 
siderable loss of energy was found to take 
place by heat conduction and radiation 
from the electrodes. An alternating cur- 
rent was employed in these experiments. 

Mr. Hering suggested that the peculiar 
effect observed might be due to induction 
in the voltmeter leads. 

Dr. Potter, in a paper entitled “Bomb 
Calorimeter for Measuring the Heat of 
Combustion of Substances Giving Solid 
Oxidation Products,” described a type of 
calorimeter devised for these purposes. 
The steel shell was lined with a close- 
fitting copper tube gold-plated on the in- 
side. The material to be burned was 
placed within this, and the bomb placed 
in the jacket in the usual way. Ignition 
was caused to take place by means of a 
platinum spiral. This did not give good 
results, as the slag formed adhered to the 
lining. The lining was then made of some 
chemically inert material light enough to 
be weighed, so that this could be done with 
the material before and after combustion. 
The final weighing is necessary because 
the oxide formed protects part of the ma- 
terial from the surrounding oxygen and 
there is no other way of determining how 
much material has been burned. So far 
the work has been done with crystallized 
silicon, which is carefully cleaned. The 
average heat of combustion was found to 
be 7594.8 calories per gramme of silicon, 
which is equivalent to 215,692 calories per 
equivalent. The oxygen used for the com- 
bustion was obtained from the air. Elec- 
trolytic oxvgen might be emploved, but 
this would contain hydrogen, which would 
be more detrimental than nitrogen. 

John Meyer read a paper which forms 
a reply to one presented at the Ithaca, 
N. Y.. meeting by Mr. Sperry, which was 
entitled “Electrochemical Processes as 
Station Load Equalizers.” In this the 
author analyzes the cost of production of 
power, and lavs stress upon taking into 
consideration the ratio between the actual 
and the theoretical horse-power required in 
electrochemical processes. When this is 
done the actual amount of power used will 
be less than that theoretically required if 
the process were perfectly continuous. For 
this reason the fixed charges will bear a 
greater ratio to the total cost of power, 
and the latter will be higher. The author 
suggested that as the matter is of vital 
importance to electrical industries, that a 
committee might he appointed bv the so- 
ciety to make a more complete study of it. 

Mr. Sperrv expressed his pleasure at 
having the subject brought up again. He 
said that the time has come when electro- 
chemical processes will be operated in con- 
junction with commercial power supply 
systems. The latest United States census 
shows that the average load on power sta- 
tions is ahout twentv-six per cent—that is 
to sav, ahout seventy-five ner cent of the 
machinery is idle all the time. Some in- 
dustry must be developed which will fit in 
with these stations and utilize the idle 
apparatus, and in this way build up the 
vallevs. The supplv of power_is becoming 
more and more necessary in all works hut 
particularly for celectrochemiceal-processcs. 
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He believes that the power available at 
blast furnaces and water powers will be 
utilized, and then the industry will lay 
hold of all sources of power available. 
There is now available at our central sta- 
tions a large amount of machinery which 
is lying idle. This should be used to help 
in supplying the demand. The suggestion 
that a committee be appointed to look into 
the problem was a good one. 

E. R. Taylor said the question was one 
of vital importance. He thought that it is 
essential for any electrochemical industry 
to generate its own power, and not depend 
upon other sources; but, for the present, 
the industry should take whatever is avail- 
able. 

The paper read before the New York 
section at its February meeting, entitled 
“Power Costs,” by Professor Charles E. 
Lucke, was read by title. ‘This paper in- 
cludes a number of discussions by F. G. 
Clark, Joseph Bijur, L. H. Baekelend, 
C. O. Mailloux, E. J. Berg, Philip Tor- 
chio, R. P. Moses, W. L. R. Emmet and 
M. Namba. 

Referring to this paper, Mr. Sperry 

ointed out that Emmet’s discussion 
showed that the actual costs of generating 
steam by means of the turbine were as low 
as $16.10 per horse-power-year. This is 
equivalent to the conversion of 14.2 per 
cent of the energy of the coal into kilo- 
watt-hours. He thought that the figures 
given by Professor Lucke were too high. 

H. J. Parker presented a paper entitled 
“The Helion Lamp.” This described the 
lamp which has been developed by Pro- 
fessor Parker and W. G. Clark. The idea 
in developing this lamp was to obtain a 
filament which could be run at a high tem- 
perature. As has been pointed out, the 
temperature which may be safely reached 
depends upon the vapor tension of the 
filament material. Silicon has the lowest 
vapor tension of any material, and is there- 
fore the most suitable, but, unfortunately, 
its fusing temperature is low. Their work 
with this material, however, led them to 
the belief that they had found an allo- 
tropic form of silicon which had a much 
higher fusing temperature. The material 
is deposited on a carbon base filament. 
The characteristics of this filament were 
described at some length, and it was said 
that the efficiency now available is one 
watt per candle for a forty-candle-power 
unit. One-hundred-and-ten-volt lamps 
have but a single loop; 220 volts, but a 
double loop. Mr. Clark described briefly 
the characteristics of the Helion filament, 
calling particular attention to the fact 
that as the temperature increases a point 
is eventually reached where the candle- 
power seems to be independent of the cur- 
rent. 

Replying to a question, Mr. Clark said 
that lamps which had been obtained had 
been run for 1,270 hours with a decrease 
in candle-power of only three per cent. 

W. J. Hammer described briefly some 
interesting experiments which he had been 
making to determine “The Surface Prop- 
erties of Aluminum and Zine.” 
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A paper by H. M. Goodwin and R. D. 
Mailey, on “The Intensity of Electrical 
Conductivity and the Viscosity of Certain 
Fused Salts and Their Mixtures,’ was 
read in abstract by S. S. Sadtler. The 
object of this was to determine the effect 
of temperature on the electrical conduc- 
tivity of various salts. 

The following papers were read by title: 
“The Titanium Are,’ by R. Fleming; 
“The Present Status of the Thermody- 
namic Scale,” by Is. Buckingham. 

The meeting was then adjourned. 

The social features of the meeting were 
rather full, and kept the visitors busy for 
the three days of the meeting. On Thurs- 
day afternoon the laboratories of the Uni- 
versity of Pennsylvania were inspected, 
and a visit paid to the plant of the United 
Water Improvement Company to see the 
commercial production of ozone for water 
purification. From there a visit was made 
to the plant of John F. Lewis & Brothers 
Company. In the evening a theatre party 
was given. 

On Friday afternoon the members were 
given a trip on the Delaware River on the 
city fireboat Ashbridge, and visited the 


Disston Saw Works, where a Colby induc-. 


tion furnace was shown in operation. 
From there the party went to the Wels- 
bach Company’s factory at Gloucester, and 
in the evening attended an informal shad 
dinner at Washington Park. 

On Saturday afternoon a visit was paid 
to the United States Mint. 

A number of exhibitors showed appara- 
tus of interest to the society, among these 
being the Leeds & Northrup Company and 
Eimer & Amend. 

— oe L 
Dinner to Frederick P. Fish. 


Charles F. Cutler, president of the New 
York Telephone Company, and Theodore 
N. Vail, the new president of the Amer- 
ican Telephone and Telegraph Company, 
gave a dinner Tuesday evening, May 7, at 
the Metropolitan Club in honor of Fred- 
erick P. Fish, lately president of the 
American Telephone and Telegraph Com- 
pany. The diners were the business asso- 
ciates of Mr. Fish, who gathered to do him 
honor on the eve of his departure for 
Europe on a vacation trip. Mr. Fish is 
to continue with the company as counsel. 
Among those at the dinner were: George 
F. Baker, Alexander Cochrane, Charles A. 
Coffin, William N. Cohen, T. Jefferson 
Coolidge, Jr., W. Murray Crane, Zenas 
Crane, Edward J. Hall, Morris F. Tyler, 
William D. Sargent, Alexander Cameron, 
Ifenry S. Howe, George V. Leverett, 
Henry D. Lyman, John G. Milburn, 
Charles Neave, Sylvanus L. Schoonmaker, 
Charles Steele, John I. Waterbury, Levi 
C. Weir, Robert Winsor and Enos M. Bar- 
ton. 
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Second-Hand Edison Lamp 
Ruling. 

A permanent injunction has been issued 
by the United States Circuit Court, Dis- 
trict of New Jersey, restraining William 
F. McKeon and Joseph Conning, of New- 
ark, N. J., from selling second-hand in- 
candescent lamps unless marked “Useu 


and Second-Hand.” The decision, signed 
by Judge Gross, ends a litigation between 
the General Electric Company and the 


defendants which has extended over a 
period of three years. 
Similar suits were instituted, one 


against Edward Mills, proprietor of the 
Newark Electrical Supply Company, and 
the other against Frederick F. Chase, 


. proprietor of the Lamp Supply Company 


of New York. Neither of these parties 
defended, -and decrees were therefore 
taken against them by default. 
= se 
Opening of Illinois Traction 
System. 

The first section of the alternating- 
current system of the Illinois Traction 
System was opened between Peoria and 
Bloomington on April 21. On that date 
a regular schedule was put into operation, 
cars leaving the terminal stations on the 
odd hour throughout the day from 5 
A. M. to 11 P. M. Beyond the usual de- 
lays incident to warming up new equip- 
ment, the single-phase motors and auxil- 
lary apparatus worked well. This road 
is one of four single-phase lines in the 
Middle West which have adopted single- 
phase alternating-current apparatus made 
by the Gencral Electric Company. 


| Mee Orde 
Advance in Prices of Engines 
and Engine Supplies. 


Owing to the continued advance in price 
for raw materials, particularly pig iron, 
and the evidence at hand that higher 
prices will prevail for some time, manu- 
facturers of all kinds and descriptions of 
engines either have or are preparing to 
make a sharp advance in prices to cover 
the increased cost of manufacture and ma- 


terials. 
—__<@——_____ 


Bion J. Arnold Meets with | 
Peculiar Accident. 


Bion J. Arnold, the well-known engi- 
neer and past-president of the American 
Institute of Electrical Engineers, met with 
a most peculiar and painful accident in 
Chicago Tuesday of last week. He was 
trying out a new automobile with his 
brother and got down to crank the engine. 
The starting-bar was too far forward, and 
when the engine kicked Mr. Arnold’s chin 
was forced down on the radiator and his 
teeth were driven through his tongue. At 
a hospital the injured tongue was sewed 
together, and it is now reported that Mr. 
Arnold is doing well and hopes to soon be 
able to talk again. 
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Electric Power Plant for the Collieries 
of Durham, England. 


HERE have already appeared in the 
pages of the ELECTRICAL REVIEW 
details of a number of the big 

power supply undertakings operating in 
the industrial and mining areas of the 
United Kingdom. A description is now 
given of the works and system which have 
been furnishing a supply of electrical en- 
ergy to some of the groups of mines in the 
Durham district for about eight or nine 


By A. H. Bridge. 


the North Eastern Railway, with direci 
rail facilities provided to the private line 
of the Lambton collieries. There is a 
scarcity of water in the neighborhood, 


so a pipe-line had to be run to the river 


two miles away, and a motor-driven pump- 
ing station, electrically controlled from 
the power station, has been installed by 
the waterside. 
horse-power totally enclosed Peebles in- 


Here two eighty brake 


adopted for the steam piping. A main 
header is fitted with valves between each 
pair of turbines, and the steam pipes are 
led off to the boilers and turbines, respect- 
ively, through T-connections, so that any 
one boiler and turbine may be run as an 
independent unit if desired, or a damaged 
length of piping cut out. 

There are five turbines, three of which ` 
were made by C. A. Parsons, and two by 


POWER STATION, DURHAM COLLIERIES, SHOWING Five 1,550 KILOVOLT AMPERE TURBO-GENERATORS. 


THREE PEEBLES-PARSONS 


IN FOREGROUND, AND Two PEEBLES-WILLANS IN BACKGROUND, 


months; t. e., the works of the Durham 
Collieries Electric Power Supply Company, 
Limited, of which views are given in the 
accompanying illustrations, and also of 
the Lambton collieries installation, which 
takes power from the company. Both the 
Durham collieries power station and the 
Lambton collieries installation were put 
into operation last summer and have been 
‘in regular service since. 

The generating station is located close 
to the village of Philadelphia, and is on 


duction motors are installed, driving 
Gwynne centrifugal pumps; either set 
being large enough to supply water for 
the station under full load. The water 
is pumped to a large storage reservoir, 
distinct from the cooling pond, and the 
make-up water for the cooling pond is 
supplied from this reservoir. 

The equipment of the boiler house in- 
cludes five large Babcock & Wilcox water- 
tube boilers, fired by Erith’s underfeed 
stokers. A simple arrangement has been 


Willans & Robinson. All of them are 
identical in principle, differing only in 
constructional details, and they were all 
made for Bruce Peebles & Company, of 
Edinburgh, who were the main contractors 
for the station, and to whom the writer 
desires to express his indebtedness for ma- 
terial assistance in connection with the 
present article. Each of the turbines runs 
at 1,500 revolutions per minute, and is 
direct-coupled io a Peebles 1,550-kilovolt- 


ampere turbo-alternator which ) génetates 


750 


three-phase current at 6,600 volts, fifty 
cycles, for distribution mainly by over- 


head transmission lines to various neigh- . 


boring pits. From this same power sta- 
tion a supply is given to the Sunderland 
district tramways through the medium of 
a substation arranged in the corner of the 
generating station, and equipped with 
two 500-kilowatt Peebles-La Cour motor 
converters which convert the high-tension 
alternating current to continuous current 
at 500 volts for running the tramways. 

The overhead high-tension transmission 
line from the station to the Lambton col- 
lieries consists at first of four three-phase 
circuits, 1. e., twelve wires in all, carried 
on “H” pole construction. Here and 
there single lines branch off to trans- 
former substations at the various pit- 
heads. 

A stretch of single-pole construction 


Baspcock & Wuicox BOILERS AND Enitn’s UN- 
DERFEED STOKERS, DURHAM COLLIERIES. 


which is fairly typical of most parts of the 
line, except, of course, that the number 
of circuits varies from one to four, is 
shown in one of the illustrations. Where 
more than two circuits are to be carried, 
double-pole construction is employed. 
The poles are from thirty-six to forty- 
eight feet in length sunk from six to eight 
feet in the ground, according to length. 
At six feet from the ground their diam- 
eter is nine inches, tapéring to seven 
inches at the top. The minimum height 
of the transmission lines at the ground 
level is twenty-one feet, and the maximum 
thirty-six feet. The latter occurs at the 
point where the transmission line crosses 
over the Sunderland district trolley tram- 
ways. The transmission lines are enclosed 
throughout in a strong guard net which 
is supported by heavy harp-shaped iron 


brackets mounted on the poles. The lon- 
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gitudinal wires of the guard nets are No. 
8 galvanized steel, and the locket wire 
is No. 14 iron. The guard net is earthed at 
both ends, and at frequent points through- 
out its length, so that if a transmission line 
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contains high and low-tension switches, 
lightning arresters, transformers, etc. 


In some cases, however, the current is 
taken down the pit direct at 6,500 volts, 
undergoing no 


transformation above 


Desk TYPE SWICCHBOARD, POWER STATION, DURHAM COILIERIES. 


should break, it would be earthed imme- 
diately and be rendered harmless. Spirais 
of barbed wire are wound round the poles 
to prevent unauthorized persons from 
climbing. 

For the transmission to Lambton col- 


ground. The substation, in such cases, 
simply forms a distribution station, con- 
trolling the various cables running down 
the pits, though it is generally equipped 
also with a small transformer for lighting 
supply in the neighborhood. 


SUBSTATION AT “D” Pit LAMBTON COLLIERIES. 


lierics the main line is in three sections, 
special terminal poles being provided at 
the end of each, so that the line may be 
disconnected at these points if necessary. 
Near each pit there is a substation which 


As one of the accompanying illustra- 
tions shows, the high-tension leads enter 
the tower through circular holes in heavy 
panes of glass, and the strain is taken up 
on shackle insulators just(inside(the tower. 
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The leads are then turned downwards and 
connected to the horn-type lightning ar- 
resters with carbon resistance and choke- 
coil. They are then connected up to the 
high-tension bus-bars, which are carried 
on heavy insulators above the switch- 
panels, and from these buses connections 


—— 


SUBSTATION HiGH-TENSION PANELS. 


are carried to the main oil switches in the 
fireproof compartments beneath, and 
thence to the high-tension side of the 
transformer. In some cases, however, 
outgoing high-tension feeders, either over- 
head or underground, have to be con- 
nected up to the high-tension bus-bars, 
and in such cases an oil switch is provided 
on the outgoing feeder, together with the 


TRANSMISSION LINE FROM POWER STATION 
TO LAMBTON COLLIERIES, 


necessary disconnecting link switch. When 
the outgoing feeder is overhead, lightning 
arresters of the Horn type are provided. 
The low-tension side of the substation 
follows standard practice, oil switches 
with overload release being fitted to each 
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feeder, together with the necessary instru- 
ments. 

The cables down the shafts and in the 
workings were supplied by various makers, 
but they are mostly of the lead-covered 
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For example, at the “D” pit three high- 
tension cables and one low-tension cable 
are carried underground direct from the 
surface substation, the high-tension cables 
running to four substations in the work- 
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LIGHTNING ARRESTERS IN SUBSTATION. 


type with double wire armored cores, paper 
insulated and fixed in the shaft by means 
of long wooden cleats, bolted to channel 
irons let into the walls. In the case of 
the workings they are suspended from 
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ings. Three of these substations also form 
compressor houses, Ingersoll air-com- 
pressors being driven in each case by a 
Peebles 150-horse-power enclosed, ven- 
tilated, induction motor with metallic 
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Fan House, with 150-Hurst-POWER MotTor-DRIVEN FAN. 


the props by means of wooden hold-fasts 
or by tarred-rope slings, which will break 
and allow the cable to drop uninjured in 
case of a fall of roof. 

There are several substations under- 
ground as well as those on the surface. 


controllers specially adapted for this work. 
The fourth substation is located 1,700 
yards “inbye,” and furnishes a supply to 
various small motors for pumping, coal- 
cutting, local lighting, and other purposes. 
Each substation has ‘an_oilcooled) trans- 
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former, reducing the primary pressure 
from 6,500 volts to 500 volts for working. 
The oil-break type of switch gear is in- 
stalled which complies with the special 
Home Office Regulations issued a year or 
two ago governing the use of electricity 
in mines. 

In addition to the compressors, the un- 
derground substations also supply in “D” 
pit a ten-horse-power Peebles machine 
driving a small haulage for handling 
empty tubs; and four seven and a hali 
horse-power plunger pumps which arc 
driven by Peebles motors of a special de- 
sign fitted with automatic starting 
mechanism so that they can be started 
against full-load by simply closing a 
switch. 

In the surface substation there is a 
fifty-kilowatt transformer for supplying 
lighting current to the engine planes, 


OLD BEAM Pumpinac ENGINE (BUILT 1852) 
SUPERSEDED BY TURBINE PUMP. 


roads, stables, etc. It gives a secondary 
voltage of 380 volts between phases, o1 
approximately 220 to neutral. 

At the “Lady Ann” pit there is a sur- 
face substation which contains two 175- 
kilowatt transformers in addition to the 
necessary high and low-tension switch 
gear, etc., and current is carried down 
this pit partly at high and partly at low 
tension, there being one high-tension and 
one low-tension cable. The latter is of 
0.5 square-inch section, and carries 500- 
volt current to a special disconnecting Y 
box in the “five quarter” seam. From 
this dividing box one cable runs further 
down the shaft to the “Brass Thill” seam 
and the other supplies a main and sub- 
sidiary haulage engine in the “five quar- 
ter” seam. The main haulage is driven 
through double-reduction cut gearing by 
a 100-brake horse-power three-phase 
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Peebles motor, which has an overload 
capacity equivalent to 200-brake horse- 
power for short periods. The drums of 
the gear are five feet in diameter and the 
rope speed is normally eight miles per 
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probability of tubs running off, and also 
the amount of coal shaken off the tubs 
during the haul, are very much reduced by 
the steadiness of electric haulage fitted 
with the controller mentioned above. It 


HAULAGE (LADY ANN Pit) DRIVEN By 100-HorsE-PoweR INDUCTION MOTOR, WITH 
LIQUID CONTROLLER. 


hour. There is a special haulage con- 
troller of the liquid type, of massive con- 
struction and adapted to rough and ready 
service. By its aid it is possible to run 
the haulage at any speed from creeping 


is the duty of the main haulage gear to 
haul fifty to sixty tubs per journey, weigh- 
ing fifteen hundredweight per tubful, 
and five hundredweight empty, up a 
road 1,500 feet in length, and having an 


175-Horsk-PowrErR INDUCTION Motor Drivinc TURBINE Pump IN Brass THILL 
SEAM, Lapy ANN Pir. 


upwards, and for any length of time. 
The possibility of using this controller at 
creeping speed is thus most useful in cases 
where tubs have run off the rails and 
must be hauled back to them, though the 


average gradient of one in sixteen, and a 
maximum of one in nine. The auxiliary 
haulage serves to pull the empty tubs up 
a slight gradient to the.main haulage, and 
is driven by .a)ten -braké-horse-power 
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Peebles squirrel-cage motor. It has a 
single drum two feet in diameter, and the 
rope speed is one and a half to two miles 
per hour. 

The second cable from the Y box in 
the “Lady Ann” pit supplies principally 
a 175-brake horse-power high-speed motor- 
driven turbine pump in the “Brass Thill” 
seam. This pump is direct-driven at 
1,440 revolutions per minute by a totally 
enclosed motor of the slip-ring type, and 
lifts about 700 gallons per minute against 
612 feet. This turbine pump replaces a 
ponderous old shaft pump of the spear- 
rod type driven by a vertical beam engine, 
the cost of running which is reported to 
have been over $15,000 a year. 

The Lumley pit has at bank a substa- 
tion containing a 250-kilowatt trans- 
former and one high and one low-tension 
cables are run underground. The high- 
tension cable feeds a 100-kilowatt trans- 
former about 1,100 yards “inbye,” and 
low-tension cables run from here to the 
face, a distance at present of about 500 
yards, to supply coal-cutters. A cable is 
also run to a 100-horse-power motor which 
drives a haulage similar to that at the 
“Lady Ann” pit. In the “Brass Thill” 
seam a low-tension cable runs about 2,250 
yards “inbye” to gate-end boxes from 
which coal-cutters draw their supply by 
trailing cables. 

One of the most interesting motor ap- 
plications of the whole installation is lo- 
cated 170 yards from the Lumley surface 
substation and fed by low-tension cable. 
This is a fifty-five-inch double inlet 
Sirocco fan driven by a two-speed motor 
(Peebles) of 62.5 or 125-brake horse- 
power running at 183 or 365 revolutions 
per minute as required. The fan has a 
capacity of 145,000 cubic feet per minute 
against a water-gauge of two and a half 
inches, and serves to ventilate the “five 
quarter,” “low main” and “Brass Thill” 
- seams. 

In addition to the foregoing, there are 
a number of continuous-current motors 
driving haulages, coal-cutters, pumps, etc., 
in the “Margaret” pit. These motors are 
supplied from small auxiliary dynamos 
in the Durham collieries’ power station. 
From the “Margaret” surface substation 
one high and one low-tension cables are 
carried down the pit. The high-tension 
cable will eventually supply a transformer 
in the “Deep Hutton” seam, for several 
large motor-driven pumps now in process 
of installation. The low-tension cable is 
for lighting only, and feeds a twenty- 
kilowatt, 500-110-volt transformer for 
this purpose. 
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It is with the permission of A. Kirkup, 
the agent for the Lambton collieries, who 
was closely concerned in the work of elec- 
trification from first to last, that the above 
information regarding this most impor- 
tant of recent colliery installations is 
given. It should also be added that 
Maurice Georgi acted throughout as con- 
sulting engineer on behalf of the Lambton 
collieries, 

aie 
The Fourteenth Annual Meet- 
ing of the Bunsen 
Gesellschatit. 


The 1907 mecting of the German 
Society of Electrochemists, now known 
as the Bunsen Gesellschaft, is to be held 
at Hamburg, Germany, from May 9 to 
May 12, under the presidency of Pro- 
fessor Walther Nernst, of Berlin. 

The formal reception of members at- 
tending this year’s meoting of the socicty 
will take place in the upper assembly 
room of the “Geholung” on the Holsten- 
platze, on the evening of May 9. 

On Friday, May 10, the first business 
meeting of the members will be held in 
the hall of the Oberrealschute. Ad- 
dresses of welcome from the president 
and town authorities will be delivered, 
and after presentation of the annual re- 
port, the following papers will be read 
and discussed : 


A.—LECTURES UPON RADIOACTIVITY AND 
THE THEORY OF ATOMIC DISSOCIATION. 


1. Professor Bollen (Hamburg). 
General introduction to radioactive phe- 
nomena. 

- 2. Professor Merckkwald (Berlin). 
“The Chemical Propertics of Radioac- 
tive Substances.” 

3. Professor Meyer (Freiburg). “The 


Production of Helium from Radioactive 


Elements.” 

.4. Dr. von Lerch (Vienna). “The 
Nature of the Emanations from Radio- 
active Substances.” 

5. Dr. Hahn (Berlin). “The Theory 
of the Dissociation of the Atom.” 

6. Dr. M. Levin (Gottingen). “De- 
ductions from the Theory of Atomic Dis- 
sociation.” 

Y. Professor Henrich (Erlangen). 
“The Radioactivity of the Air and of 
Water from Mineral Springs.” 

A general discussion upon radioactiv- 
ity will follow the reading of these papers. 


B.—PAPERS UPON INDEPENDENT SUB- 
JECTS. 
1. Professor Luther (Leipzig). 


“Electrolytic Aktivicring Phenomena.” 

2. Professor Abegg (Breslau). “A 
Chemical Method for Determining Differ- 
ences of Potential.” 
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3. Dr. Riesenfeld (Freiburg). “In- 
direct Oxidation and Reduction.” 
4. Professor Nernst (Berlin). “The 
Dissociation of Ammonia.” 
5. Professor Bose (Olivia). “The 
Kinetics of Radioactivity.” 
6. Professor Brauner (Prague). 


“Notes Upon the Atomic Weights.” 

7. Professor Haber (Karlsruhe). “A 
Gas-Refractometer.” 

8. Professor Loeb (Berlin). “The 
Chemical Theory of Alcoholic Fermenta- 
tion.” 

For Saturday, May 11, no fewer than 
sixteen papers have been planned for 
reading and discussion. 

1. Dr. Arndt (Charlottenburg). 
“Notes upon the Electrolysis of Fused 
Salts.” 

2. Professor Cohen (Utrecht). 
“Notes upon Explosive Platinum.” 

3. Dr. Gardes (Erlangen). “Notes 
upon Silicites and upon the Chemistry of 
Colloids.” 

4. Dr. Berckhold (Frankfort). “In- 
vestigation of Colloids by the Filtration 
Methods.” 

5. Dr. Herzog (Karlsruhe). 
Diffusion of Colloids.” 

6. Professor Coehn 
“Photochemical Reactions.” 

7. Dr. Frantz (Freiburg). 
chemical Investigations.” 

8. Dr. Bernonilli (Aachen). “A Re- 
kursion Formula for the Atomic Weights.” 

9. Dr. Loebe (Berlin). “The Use of 
Micrographic Methods for the Study of 
the Phase Law in Solids.” 

10. Professor Foerster (Dresden). 
“The Influence of Temperature upon the 
Electrolytic Deposition of Metals.” ` 

11. Professor Henri (Paris). 


“The 
(Gottingen). 


“Photo- 


“Ry. 


_ perimental Investigations of Immuno- 


chemie.” 

12. Andre Mayer (Paris). “Forma- 
tion and Characteristics of Complex Or- 
ganic Colloids.” 

13. H. Iscovesco (Paris). “Analysis 
of the Colloidal Components of Living 
Organisms.” 


14. Emil Abel (Vienna). “Notes 
upon Catalytic Intermediate Reactions.” 
15. Professor Brauner (Prague). 


“Contributions to the Study of the Rare 
Earths.” 

16. Professor Cohen (Utrecht). “Con- 
tributions to the Historical Study of 
Laughing Gas (Nitrous Oxide).” l 

The social festivities include the annual 
dinner on the evening of Saturday, an 
evening entertainment by the Hamburg 
Teachers’ Association, and a sea excur- 
sion upon; Dunday, ony the Hamburg- 
American Company’s liner Deutschland. 
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The Telephone Wire Plant. 


At the 218th meeting of the American 
Institute of Electrical Engineers, Sergius 
P. Grace, chief engineer of the Central 
District and Printing Telegraph Com- 
pany, Pittsburg, Pa., presented a paper 
entitled, “The Telephone Wire Plant.” 
The meeting was presided over by J. J. 
Carty, chief engineer of the New York 
Telephone Company. An abstract of the 
paper and the discussion follows: 

An analysis of the construction costs 
of the telephone plant will show that from 
two-thirds to three-fourths of the total 
expenditure is required for the outside 
plant; that is, for conduits, poles, cables 
and wire. 

In considering a telephone plant for a 
community, the first thing to be done is to 
decide upon a proper development plan 
for the growth of the business for a reason- 
able number of years. In view of the 
rapid advances in the telephone art and 
the possibilities of the introduction of new 
systems of transportation and communi- 
cation, it would seem that fifteen to twenty 
years is as far ahead as we are justified 
in planning telephone development. A 
careful estimate must also be made of the 
ratio of lines to stations. Thus if a very 
high party-line development is expected, 
the ratio of lines to stations will be low. 
To-day the telephone line really means 
more to us from the wire plant standpoint 
than the number of telephones. Formerly 
we used to consider the number of tele- 
phones as affecting the wire plant; now it 
is the number of lincs. 

In small cities where the number of 
telephone lines in the ultimate will not ex- 
ceed 8,000 to 10,000, it is reasonably cer- 
tain to assume that one exchange will prove 
the most economical. If one exchange is 
decided upon, a location for this exchange 
must be determined which will make 
the subscribers’ line wire mileage a mini- 
mum. The determination of this centre 
with extreme precision is a problem for the 
calculus. The most simple case is when 
the streets are all rectangular, in which 
case the mathematical centre of distribu- 
tion is found by drawing lines at right 
angles through the exchange area, so that 
the number of telephones in the ultimate 
on each side of the lines is the same. If 
the present centre is a considerable dis- 
tance from the ultimate centre, a mean 
centre between the two should be decided 
upon. 

When the centre is determined, a com- 
plete conduit system should be laid out, 
touching at least one side of every block 
in the exchange area. It will never be 


ELECTRICAL REVIEW 


necessary to construct all this conduit at 
once, and perhaps even in the ultimate 
much of it will not be installed, but if a 
definite plan is prepared the conduit ex- 
tensions from time to time will be of cor- 
rect dimensions and in the right direction. 
This conduit must, of course, feed to the 
exchange centre by the most direct routes 
possible, and the lines should be concen- 
trated in the smallest number of subways 
which will not affect the efficiency of the 
distributing system. 

In the case of a large city where it is 
evident that a number of offices will be 
required to furnish the service, it is a 
very complex and complicated problem 
to determine how many exchange districts 
there should be. The cheapest number of 
districts will vary as follows: 

1, With the grade of talking transmis- 
sion. 

2. With the subscribers’ mileage— 
varies directly as the number of offices. 

3. With the A and B position equip- 
ment—varies directly as the number of 
switchboards. 

4. With the multiple jacks—varies in- 
versely as the number of switchboards. 

5. With the rent—varies directly as the 
number of offices. 

6. With the office constant—varies di- 
rectly as the number of offices. This office 
constant takes care of the equipment which 
is common to all offices, such as the charg- 
ing dynamos, storage batteries and power- 
boards. 

7. With the central office labor—varies 
directly as the number of offices. 

8. With the trunk mileage—varics di- 
rectly as the number of offices; also on 
number of calls per line and per cent of 
trunking. 

Good telephone service is fundamentally 
based upon good talking efficiency. The 
means for transmitting the talk is what 
the telephone company really furnishes to 
the subscriber. In very large city dis- 
tricts, because of the distances between 
the central offices, the cost per message is 
materially increased on account of the 
high-grade trunk plant required to give 
the subscribers good transmission. The 
central battery system of subscribers’ lines 
has proved very efficient and economical 
from service and maintenance standpoints. 
There is, however, a considerable loss in- 
troduced into each line by the ohmic resist- 
ance which operates to cut down the flow 
of current through the transmitter. In ad- 
dition, then, to the attenuation loss present 
in all cases we have added to this in the 
transmitting loop a loss due to the reduc- 
tion of the current through the transmit- 
ter. 
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In designing the subscribers’ lines, 
twenty-two-gauge cable should be used as 
much as possible. In the case of a large 
city with a number of central offices there 
is a limiting resistance for the subscribers’ 
lines which can not be excceded without 
making the trunking plant very expensive. 
This limiting resistance of the subscribers’ 
line will vary in different cities because of 
the varying distances between central 
offices which affects the trunk line mile- 
age. 

To lay out a city in the correct number 
of districts all the items above mentioned 
must be given careful consideration. From 
past experience it is generally possible 
to predict approximately the number of 
districts which will be found most eco- 
nomical. A number of districts above 
and below this value should be decided 
upon, and the costs and annual charges 
for each of these three groupings should 
be carefully calculated. The first cost and 
annual charges of all the variables given 
on preceding pages must be known in or- 
der to make these comparisons. Our past 
experience indicates that the following is 
about the best theoretical number of dis- 
tricts for cities of various sizes: 


Offices. 
For an ultimate of 10,000 lines or less 1 
For 10,000 to 15,000 lines........... 2-4 
For 15,000 to 25,000 lines........... 5-8 
For 25,000 to 35,000 lines........... 6-10 
For 35,000 to 50,000 lines........... 8-12 
For 50,000 to 100,000 lines.......... 10-16 


After the number of offices has been de- 
cided upon, and the conduit study follow- 
ing the general development plan is made, 
it yet remains to construct the outside 
plant so as efficiently and economically to 
connect the subscribers by means of the 
wire plant to the central offices. Conduits 
should be built in the congested districts 
and along what may be considered as main 
feeder routes. In general it is economical 
to construct at once a conduit if 400 to 
800 pairs of wires are expected within five 
years. In the vicinity of the underground 
conduit system every effort should be made 
to connect the subscribers without resort- 
ing to aerial construction. Where the 
buildings are large and permanent and an 
average of ten telephones per building mav 
be expected, the best method of construc- 
tion is a cable directly into each building 
from the nearest manhole in the main 
conduit system. In the case of large office 
buildings one or more building cables 
should be run vertically in the wire or 
pipe shafts and terminal boxes provided 
at each floor, to which can be connected 
the individual wires for each telephone. 
The scheme for distributing these mdivid- 
ual wires most ‘to be ‘preferred is the-hall 
molding scheme. These hall molding 
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troughs should connect to the terminal 
box on each floor so that the wires to each 
telephone may be run from time to time 
as needed. This system is cheaper to in- 
stall and easier to maintain than the con- 
duit system following electric light prac- 
tice. In many cities there are large area- 
ways under the sidewalks, and a cable run 
through these areaways from one building 
to another and provided with a tapping 
terminal on each property makes a very 
good form of distribution. 

Where the blocks in the vicinity of un- 
derground conduit are well built up, but 
where none of the buildings is large 
enough or important enough to warrant 
direct connection, the interior block sys- 
tem may be used to great alvantage. In 


this system one or more underground lat- 


erals from the main subway system are 
run into the interior of the block and ter- 
minated on the rear walls of the most sub- 
stantial buildings. Around the interior 
walls at a height preferably not over ten 
feet from the ground are cleated lead- 
covered dry-core cables. At intervals of 
100 to 200 feet a multiple tap is taken to 
terminal boxes. From these terminal 
boxes No. 18 B. & S. gauge rubber-covered 
and braided bridling wire is carried 
through bridling rings spaced about four 
feet apart to the various entrances to the 
subscribers’ premises. This distributing 
cable is, of course, connected to an under- 
ground cable from the main subway. 

Distributing poles are useful for fur- 
nishing connection between the under- 
ground system and the subscribers’ prem- 
ises during a period when direct connec- 
tion or interior block wiring is not war- 
ranted. Ultimately, it seems certain that 
the distributing pole is bound to go. 

In the territory about Pittsburg the 
topography of the ground is exceedingly 
rough. This results in winding streets 
and almost an entire absence of alleys. To 
construct very large open wire lines in 
these winding streets was early seen to be 
impracticable, and when the great expan- 
sion of the telephone business began in 
1897 it became imperative to design other 
methods for aerially distributing telephone 
lines. The system which was finally 
worked out and decided upon is that 
known as the aerial cable or all-cable sys- 
tem which was adopted in 1897 and has 
been our standard type of aerial construc- 
tion ever since. In this system, very low 
poles are used, rarely exceeding thirty to 
thirty-five feet in height. These distrib- 
uting lines are placed in alleys if they are 
available. A cable-is strung near the tops 
of the poles, and on alternate poles are 
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placed ten or fifteen-pair terminals. Each 
pair in the distributing cable appears in 
from two to four terminals, and common 
pairs are so laid out in adjacent terminals 
that it is easy to provide for party lines. 
The multiplying is so arranged that when 
the cable becomes crowded it may be cut 
into two or four parts, all pairs appearing 
in each part, and relieved by feeder cables. 
No cross-arms or bare wires are used for 
distribution along the lead, but from the 
binding-posts in the cable terminal a twist- 
ed pair, rubber-covered, and braided wire 
is strung directly to a point within the 
subscriber’s premises. The use of this 
well-insulated twisted pair wile very ma- 
terially reduces the maintenance. An 
aerial cable system of this kind with 
twisted pair wires leading directly to the 
subscribers’ houses is undoubtedly the 
most sightly form of aerial* distribution. 
since all the cumbersome and troublesome 
open wires are done away with. 

There has been considerable discussion 
among engineers regarding the life of 
twisted-pair, rubber-covered distributing 
wire. Rubber and paint are somewhat 
alike, in that all kinds of mixtures 
are sold under their names. From the 
very beginning we have been careful to 
specify a reasonably high grade of rubber 
and to insist on making tests of all wire 
submitted to us, to be sure that our speci- 
fications have been complied with. Very 
good wire was thus obtained, and samples 
which we now take down after having 
been in use for seven to nine years still 
show an insulation resistance of 200 to 
400 megohms per mile when submerged 
in water. If the ordinary type of mar- 
ket wire, which is mainly intended for 
inside wiring, is used, the life will be 
much shorter. A good quality of rubber 
distributing wire well protected with a 
heavy braid should prove serviceable for 
ten or fifteen years. 

Until recently the type of distributing 
wire most generally used was made of 
No. 14 B. & S. gauge copper. This size of 
wire was not necessary for conductivity, 
for as a rule it was connected to a twenty- 
two or nineteen-gauge cable pair. This 
size of wire was required for mechanical 
strength, because the wire was strung in 
spans and had to be self-supporting. Dur- 
ing the past year there has been put on 
the market a copper-clad steel wire which 
is made by a new method. Copper is 
welded to a steel ingot and the copper and 
steel drawn out uniformly together. From 
all the examinations we have been able 
to make it seems that there is a perfect 
unjon between the copper and the steel. 
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A No. 17 B. & S. gauge copper-clad wire 
having thirty per cent conductivity of 
copper has the same tensile strength as 
a No. 14 B. & S. hard-drawn copper wire. 
This reduces the amount of material in 
the distributing wire one-half, and what 
is still more important, on account of the 
reduced area, decreases the amount of ex- 
pensive rubber compound required to sur- 
round the wire. The amount of braided 
covering is also materially reduced. The 
finished wire is very light and easy to 
handle and costs approximately thirty per 
cent less than the No. 14 B. & S. type of 
wire. 

There will, of course, be many streets 
and districts where for the present time 
aerial cable is not warranted. If these 
districts are in the neighborhood of an 
aerial cable base line, and the subscrib- 
ers are not located more than 1,000 feet 
away from the cable line, it is economy 
to connect them with twisted pair wire 
strung on distributing brackets rather 
than to resort to the use of bare wire and 
cross-arms, where perhaps a large part 
of the arm capacity will lie idle for sev- 
eral years. If the side streets are clear of 
trees and it appears probable that many 
of the circuits will be more than 1,000 
feet long, the distribution should be made 
by means of bare wire on cross-arms. 
Generally speaking, the bare wire on these 
side lines should be of copper, for at the 
present time with so much sulphurous 
smoke in the atmosphere of our cities and 
towns, the life of iron wire is too short 
to give the wire serious consideration. 
Copper wire smaller than No. 14 N. B. S. 
or No. 12 B. & S. gauge can not safely be 
used in spans because of its low tensile 
strength. This size of wire is not re- 
quired for conductivity, since in the places 
where this wire is usually strung we would 
be satisfied with. a cable conductor of 
nineteen or twenty-two gauge. Here 
again it also seems possible to make con- 
siderable saving by the use of copper-clad 
steel wire. A No. 14 B. & S. or No. 16 
N. B. S. copper-clad wire is sufficiently 
strong mechanically and has a conductiv- 
ity equivalent to a nineteen-gauge cable 
pair. This will reduce the first cost of 
line wire about one-half. 

In opening the discussion, J. J. Carty 
spoke, in part, as follows: 

“The paper does well to call attention 
to the great magnitude of the telephone 
wire plant as compared to the switchboard 
plant. The switchboard apparatus, all 
being assembled at the central-office, can 
readily be viewed as a whole, and presents 
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a very commanding appearance. The 
switchboard has too long held the centre 
of the stage, and it is high time that atten- 
tion be directed to some of the numerous 
other features, aside from the switch- 
board, which are necessary for a complete 
telephone system. 

“The telephone wire plant of the city 
of New York and suburban territory tribu- 
tary to it consists in round numbers of 
one million miles of copper wire. Most of 
this copper wire is enclosed in lead-cov- 
ered cables. The superficial area of the 
lead pipes covering one of these cables 
amounts to 7.6 acres. The superficial 
area of the lead pipes covering all of the 
cables in this system of one million miles 
of wire amounts to one hundred and 
ninety acres. All of this lead pipe is 
needed to protect from water and moisture 
the delicate paper-covered wires within, 
and a puncture in one of these pipes no 
larger than a pinhole will admit moisture 
and sooner or later cause a fault, produc- 
ing an interruption of the service of one or 
of all the circuits within the cable. 

“In the first telephone installations the 
wires, as a rule, were overhead and com- 
posed of iron, following the standard tele- 
graph practice of the time. Soon it be- 
came necessary to extend telephone wires 
across rivers, and here for the first time 
telephone cables were used, the gutta- 
percha or rubber-covered cables employed 
by the telegraph companies being imported 
into the telephone service for the purpose. 
As the number of wires increased, rubber- 
covered wires in cables were used to run 
upon poles and house tops. 

“Some use was also made of overhead 
cables composed of cotton saturated with 
beeswax and protected with rubber tape 
and braid. As might be expected in the 
light of our present knowledge, these cot- 
ton and beeswax cables failed. This fail- 
ure, taken together with the bad experience 
obtained with paraffin-covered cotton office 
wires, led to the conclusion that cotton 
was a bad insulator, and for some time, 
where cables were employed, rubber was 
the material used. 

“Owing to the high specific inductive 
capacity of rubber, the transmission ob- 
tained through rubber cables was extreme- 
ly defective and the cross-talk was almost 
intolerable. 

“Experiments were also made with rub- 
ber-covered wires at an carly date, laid in 
underground ducts. These were unpro- 
tected by lead pipe, and besides being open 
to the before-mentioned objections to the 
use of rubber cable, were especially subject 
to decay in many places underground. 
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“All of these experiences led to a search 
for something better than rubber. Fore- 
most among those who worked upon this 
subject was William R. Patterson, of the 
Western Electric Company, whose scien- 
tific investigations and remarkable prac- 
tical skill brought forth a cable consisting 
of cotton and paraffin, in this respect 
resembling very much the cotton and 
beeswax cable which had been the cause 
of so much disastrous experience. It was 
a difficult thing to convince any one that 
cotton and wax could be a good insulator, 
but it was shown that perfectly dry cotton 
was an excellent insulator, and that the 
former failures were due to the fact that, 
owing to its hygroscopic nature, cotton 
had absorbed moisture from the atmos- 
phere and in the process of manufacture, 
and thus had its insulation destroyed. It 
was demonstrated that if the cotton core 
of the cable were thoroughly dried in an 
oven and then quickly hauled into a lead 
pipe and sealed up at the ends, that insula- 
tion as high as one thousand megohms or 
more per mile might be obtained, and that 
this high insulation would persist as long 
as moisture were kept from the core. The 
introduction of such a cable involved an 
entirely new state of the art and required 
that all those engaged in telephone con- 
struction should reform their ideas in the 
light of the new knowledge. After much 
agitation and discussion and after a rig- 
orous campaign of education, the superior- 
ity of the fibre cable, properly made and 
installed and maintained, was demon- 
strated, and from that time the use of 
rubber cable began to decrease. 

“After much experience, it was found 
that the filling of wax might be omitted 
from the cable and yet the moisture could 
be kept out. This resulted in dry-core 
cotton cable which had the advantage of 
much lower capacity than the filled cable, 
and was not so much affected by heat as 
was the cable containing wax. 

“The underground telephone cable of 
to-day is composed of copper wires covered 
with paper, all enclosed in hermetically 
sealed lead pipe. This type of cable has 
persisted so long and seems to answer its 
purpose so well, that telephone engineers 
as a rule are fairly well content with it, 
and are no longer agitated by those serious 
questions which J have just discussed. 

“The tendency in cable construction and 
in telephone line construction generally 
has been to drive rubber insulation out of 
the field which it formerly dominated. It 
is now restricted to distributing wires, in- 
side wiring and certain special switchboard 
wiring. While the use of this rubber in- 
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sulation has relatively decreased, in the 
absolute amounts used, there has been a 
tremendous increase in the mileage em- 
ployed. 

“The open wires used in the first tele- 
phone lines as a rule were made of iron 
and, as a rule, especially when employed 
in lines of any great length, they gave 
impaired service. The reasons for this 
are, of course, now well understood, but 
at the time of which I speak not much 
was known concerning the laws of trans- 
mission, or regarding the electrical and 
magnetic properties of iron, and there was 
a long period of groping in the dark. 
Where long-distance wires (at that time 
forty or fifty miles was long distancc) 
were used, imperfect results were ob- 
tained, and in some cases it seemed that 
by using larger iron wires matters were 
made worse. During all of this period of 
fumbling and groping, there was one en- 
gineer with clear vision who perceived 
that if copper could be obtained with 
suitable mechanical qualities, it would 
be an excellent material for telephone 
lines. He directed his attention to this 
subject, and produced hard-drawn copper 
wire in suitable form for telephone lines. 
I refer to Thomas B. Doolittle, who was 
the first one to use hard-drawn copper 
wire as the material for telephone lines. 
Hard-drawn copper wire was thus used by 
him at an early date in Ansonia, Ct. The 
results obtained were satisfactory, and, 
after a number of years had elapsed, a 
practical demonstration of the value of 
hard-drawn copper wire for long-distance 
lines was made by stringing a circuit ex- 
tending from Boston to New York. The 
success of this circuit, using hard-drawn 
copper wire, demonstrated the feasibility 
of long-distance telephony. Compound 
wires of various sorts have been suggested 
from time to time, but invariably they 
have been found unsatisfactory for long- 
distance transmission. Whatever use they 
have must be for local lines, and the pre- 
cise function of this bi-metallic wire in 
such lines is yet to be gencrally agreed 
upon. 

“While much has already been accom- 
plished in the perfection of the telephone 
wire plant, much still remains to be done, 
and to make out record of future achieve- 
ment as worthy as that which has already 
been accomplished, we must constantly 
direct our efforts not only along broad and 
comprehensive lines, but also we must 
pay strict regard to each and every one of 
the thousands of small picces of apparatus, 
many of which are dealtswithin the paper, 
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and all of which go to make up the sum 
total of the telephone wire plant.” 

Hammond Vinton Hayes, chief engi- 
neer of the American Telephone and Tel- 
egraph Company, then addressed the meet- 
ing. Mr. Hayes said: 

“This question of making the develop- 
ment plant is an amusing one in a way 
in that it is really a kind of scientific 
guess. It is an attempt to make a fore- 
cast of what the future will be and to en- 
deavor to see along as broad and as well- 
defined lines as possible where the future 
telephone will be and what the plan will 
be, and in doing that work we have found 
it very desirable in practice to employ a 
group of young men whose sole duty it is 
to go from place to place and study first 
one city and then another, and that in 
order to be able to correlate their experi- 
ence in one place with that of another, to 
make the plans the best and most logical 
possible. We are up against an embar- 
rassing situation always, because if we 
attempt to go the distance with local men, 
there is such enthusiasm in the growth of 
the town that there is a very great ten- 
dency to build the plant much larger than 
it should be. Under other circumstances 
there is the reverse. In fact, I am prac- 
tically of the opinion that the judgment 
of some of them perhaps untrained might 
be as satisfactory in the long run; but 
what we do is to do the best we can along 
some such lines as Mr. Grace has outlined 


in making the most scientific guess that. 


we can as to the future of our plant.” 
= With regard to an all-cable plant, Mr. 
Hayes said: 

“All the planning we are doing in every 
city and every town in the country is 
planning not only for the distribution of 
the wires to the substation, but also that 
the substation in each town will be capa- 
ble of talking to every other substation 
in other towns. And this placing of cable 
lines in cables can not be applied to our 
long-distance circuits to any great extent, 
for the reason that the cables tend to cut 
down the efficiency of service, and what 
we must do is to get the wire plant of 
the system not only the best possible for 
inaintenance reasons, but one which is 
capable of enabling us to talk over this 
wide range of material.” 

G. M. Yorke said: “The system de- 
scribed by Mr. Grace is mainly used for 
connecting the subscribers’ stations with 
the nearest central office. But this por- 
tion of the plant is used for a large per- 
centage of the time merely for communi- 
cations between stations only a very few 
miles apart. Now, when we come to con- 
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sider that other very important portion 
of the telephone plant used for connecting 
central offices together that are many miles 
apart—hundreds of miles apart—we see 
that such an extensive use of cable is ab- 
solutely impossible. The reason for that 
is that the cable circuit has always been 


_very inefficient in transmitting speech. 


That inefficiency still exists in spite of 
the improvements in cable manufacture 
that have been touched upon and also in 
spite of genera] improvements in a gen- 
eral way. As an example of the ineffi- 
ciency of cable circuits, we might take the 
type of circuit used for the longest dis- 
tances in this country. These circuits 
are about fifty times as efficient as the 
form of cable circuit described by Mr. 
Grace and used for subscribers’ lines so 
largely. In other words, one of the regu- 
lar lines from New York to Chicago talks 
as well in volume and in quality as a 
cable circuit of the sort described by Mr. 
Grace only twenty miles long. The fur- 
ther point is that if we connect only ten 
miles of such cable to this long open-wire 
circuit, it 1s necessary, in order to keep 
the transmission efficiency at the same 
point of loudness and quality, to prac- 
tically double the weight of copper in the 
long-line circuit. Of course, this is an 
extreme illustration. In view. of this rela- 
tive inefficiency of cable circuits we are 
not going to speak right away of an all- 
cable long-distance plant. It is necessary 
to bring the open wires as near to the 
centre of the terminal cities as is prac- 
ticable and to keep all-cable out of inter- 
mediate cities if we can. That becomes 


more and more necessary in view of the. 


increasing amount of cable that it is neces- 
sary to use in subscribers’ lines. One of 
the barriers has been the navigable stream. 
Of course, some of them are crossed by 
cables; but in some cases high towers have 
been erected. 

“I simply want to point out that the 
open wire is not going to go just because 
it is unsightly. We are going to keep it 
if we are going to keep long-distance tele- 
phone service.” 

F. L. Gilman, assistant chief engineer 
of the Western Electric Company, said 
there was only one point that he wanted 
to speak of in regard to the manufactur- 
ing side of the problem, and that was the 
lead-covered cable. As has been said and 
referred to several times, a considerable 
advance has been made in that way, and 
the present paper-insulated, lead-covered 
cable has been used for a considerable 
length of time and is proving very satis- 
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factory. The great effort in recent years 
has been to get more wires and more con- 
ductors into a given amount of space 
without increasing the electrical charac- 
teristics of the cable which are harmful 
to the transmission, and without getting 
down to the size of the wire, that can not 
be handled easily. Mr. Gilman also em- 
phasized the importance of the rubber 
braiding or rubber-covered twisted wire 
for outside runs. 

Kempster B. Miller addressed the meet- 
ing briefly, as follows: “One tendency 
that is very evident from what has been 
said to-night is the gradually diminish- 
ing degree to which we find bare wire in 
local telephone plants, and I am speaking 
now of the local plant as distinguished 
from long-distance plants. There are 
some who have contended that there 
should be absolutely no bare wire in a 
telephone plant, and several plants of con- 
siderable magnitude have been construct- 
ed in which I understand there is not a 
foot of bare wire in the local plant. The 
practice that Mr. Grace has outlined stops 
just short of this extreme practice, and 
it seems to me that it stops in just the 
right place. To say that there shall be 
absolutely no bare wire in the plant sim- 
ply for the purpose of being able to boast 
that there is no bare wire in the plant is 
in the nature, I think, of riding a hobby 
rather than in the nature of engineering 
practice. 

“I think there is some danger, perhaps, 
after listening to the beauties of the pa- 
per cable as outlined by Mr. Carty, that 
people in other arts than telephony should 
be so carried away with it that they adopt 
it perhaps where it would be dangerous 
to do so. The paper cable is used in tele- 
phony because we can’t use anything else. 
There is no other form of cable that we 
know of that can in any reasonable way 
be used. Whatever may be said of the 
paper cable, it is true that it is subject to 
one very serious drawback, and that is any 
slight puncture of the sheath—that is, 
with moisture present—is liable to put all 
the wires out of business. So that while 
such trifles as these are readily repaired, 
yet they are very apt to occur. The point 
I am making is this: that in other sys- 
tems of communication such wires as rub- 
her-covered wire or gutta-percha insu- 
lated wire is perfectly feasible to use. 
The high frequency of alternations of 
telephony is not present, and the relia- 
bility is infinitely greater than paper-cov- 
ered wire. For this reason I would say 
that in such locations as submarine cables 
repairs are made with extreme difficulty 
and in such systems as fire-alarm tele- 
graph, where reliability is of extreme im- 
portance, the paper cable has very little 
place.” 

Thefmeeting then.adjourned, 
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Electrical Notes from Great Britain. 


LECTRICAL wiring and contract- 
E ing work has for years been in a 
most unsatisfactory state in this 
country. Severe competition, with its 
ruthless undercutting, has meant either 
the putting in of cheap materials and 
shoddy work, or the bankruptcy of the 
undercutter. Probably there are few de- 
partments of industry in which so many 
small men have in the course of a short 
time come in, and gone out again with 
burned fingers, leaving those who were 
earlier in the business injured. The at- 
tention which the ironmonger, the gas- 
fitter, the plumber and the builder, have 
devoted to electrical business has had a 
good deal to do with this competition, 
but it seems to be practically inevitable 
that for small contract work at any rate, 
electric wiring in England will be very 
much on a level with plumbing and gas- 
fitting. The houscholder or owner wants 
the initial cost of his installation to be 
kept down as low as possible, and with 
gas competition so powerful as it un- 
doubtedly is, the electrical station official 
wants the same. But shoddy work and 
fire risks are permanently as bad for elec- 
tric lighting, as good contracting work 
carried out at a loss is for the contractor. 
Electrical contracting firms have their 
organized association which has its 
branches in London, Glasgow and a num- 
ber of provincial centres, and these are 
doing something to give a better tone to 
their department of electrical business. 
In Glasgow, for example, there is re- 
ported to be among the contractors a dis- 
tinct tendency to demand a higher stand- 
ard of workmanship. People are begin- 
ning to steer clear of the lowest offer, 
and it is said that some of the shoddy, 
careless workmanship of ten years ago 
would not be accepted there to-day. At 
Manchester the public electricity depart- 
ment has decided to only accept the work 
of qualified electrical contractors, and the 
list prepared as a register is headed with 
the names of the members of the local 
branch of the Electrical Contractors’ As- 
sociation. In the view of some con- 
tractors some such registration as this 
will soon be necessary all over the 
country, 


By a very narrow majority the mem- 
bers of the National Electrical Manu- 
facturera’ Association, have recorded their 
opinion that it is undesirable to hold 
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another exhibition before 1909. The ac- 
tual voting was nine to eight, and the 
association represents fifty-nine of the 
principal manufacturers of and dealers 
in electric light and power appliances, 
telephone apparatus, etc. There is a 
strong probability of the association find- 
ing itself compelled to act earlier than 
1909, because Manchester and Salford 
districts, where trade is now very good 
indeed, want a big electrical exhibition 
there and although they have conferred 
with the association on the matter and 
got the 1909 reply, it is rumored that 
with or without the association’s coopera- 
tion the electricity supply authorities 


mean to have a big show and pretty soon. | 


We have had another serious trolley 
tramway accident through a car getting 
beyond the control of the driver. This 
time at Carshalton. The car seems to 
have been going at too high a speed at 
a curve, and the brakes failed. Two 
passengers have died as a result and many 
were injured. The Board of Trade will 
hold its inquiry, and doubtless divide the 
blame between the driver and conductor 
and the brakes. The accident has once 
again raised the whole subject of tram- 
car braking appliances, which it will be 
remembered is being investigated by a 
joint committee of the tramway organi- 
zations and the Board of Trade. This 
committee has just got to work. It has 
appointed two subcommittees which sit 


‘concurrently and hold weekly meetings. 


Recently in connection with their in- 
quiries, A. L. C. Fell, the London county 
council tramway manager, provided a 
specially fitted car to enable them to 
witness a series of tests with various 
brakes. The- secretary of the commit- 
tee (35 Parliament street, Westminster, 
S. W.) is inviting any one having informa- 
tion on brakes or sanding arrangements 
to communicate results and perhaps to 
exhibit samples. 


The wiring rules of the Institution of 
Electrical Engineers have again been re- 
issued in revised form. Important im- 
provements have been effected as a result 
of the joint labors of the Electrical Con- 
tractors’ Association, the Municipal Elec- 
trical Association, the Institution of Elec- 
trical Engineers, leading fire insurance 
officers and others interested. It is in- 
tended for the committee to continue its 


work effecting further revisions as and 
when the circumstances warrant. 


Before a recent meeting of the Physical 
Society Mr. Pochin read a paper on “Ex- 
perimental Mathematics.” At the April 
26 mecting the subject of “Electrical 
Conduction Produced by Heating Salts,” 
was brought forward by A. E. Garrett; 
and W. B. Croft discussed “Solenoids 
which are Turned by the Earth’s Mag- 
netic Field.” At the Institution of Civil 
Engineers, on April 16, a full description 
was given of the Pyrmont Bridge, Sydney, 
New South Wales, by P. Allan. The 
bridge is 1,210 feet long, it has three 
thirty-foot clear openings in the Sydney 
approach for vehicular traffic to wharves. 
Electricity is the motive power for work- 
ing the swing span as well as for the 
roadway gates and the lighting; the 
whole are operated by one man from a 
conning tower on the centre of the swing 
bridge. The electrical equipment for 
operating the swing span consists of two 
fifty-horse-power motors located on a ma- 
chinery platform within the drum, and 
driving a horizontal shaft connected by 
vertical shafts and bevel-gearing to the 
rack at the top of the pier. The motors 
have a guaranteed starting effort of 
5,384 pounds at 3.143 inches radius from 
the centre of the armature shaft, also an 
armature speed of 509 revolutions per 
minute in twenty-four seconds with load, 
and current not exceeding 130 amperes 
in either motor. The quickest opening of 
the span has been thirty seconds costing 
0.357 penny, while the most economical 
run took fifty-five seconds, costing 0.192 
penny with a maximum effort of forty- 
eight horse-power. Current is supplied 
by the government railway commissioners 
at one penny per unit. During the four 
years from 1902 to 1906, the swing was 
opened 24,610 times at a cost of only 
£83 6s. 5d. for current. 


Railway officials in this country who 
want working results, facts and figures 
showing the actual practical experience 
of electrified steam lines have not yet 
been furnished with sufficient data from 
English systems which they regard as 
fairly comparable with their own class of 
line. The North Eastern and the Lan- 
cashire & Yorkshire are the only lines of 
ordinary standard surface railways upon 
which electric traction has been-in-opera- 


tion for a period of ‘any length, ‘and 
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though both have done well ‘hth “the 
direct-current system, there is no dispo- 
sition at present to extend; it may be that 
the waiting is largely due to the desire 
to watch development work which is now 
taking place with the single-phase, alter- 
nating-current method in London and on 
the Midland. The battle of the systems 
is being fought out between experts of 
eminence in the Times Engineering Sup- 
plement at the present moment. The 
want of immediate great success of elec- 
tricity on the Metropolitan and District 
and other underground lines ought not to 
be allowed to act as a deterrent to other 
companies, and it would not do so if all 
the peculiarly exceptional difficulties at- 
tending the electrification of such rail- 
ways and their heavy burdens of old 
capital were taken into account. In the 
same way all the unfortunate past which 
has hung about the neck of the Mersey 
tunnel must be considered if we want to 
know what the real results of electrifica- 
tion have been. In the old dirty, smoky, 
days these shockingly unventilated tunnels 
were driving traffic away and in electric 
traction lay their only possible means of 
even continuation, much less their full 
salvation. Four years of electrical work- 
ing has altered everything excepting the 
financial burden; under existing condi- 
tions nothing can touch that in such a 
way that the investor of days gone by 
can get a return upon his capital. But, 
putting that aside, it is instructive to 
record just what has been effected in the 
way of improvement by the change. The 
length of route is 4.33 miles and the 
system connects Birkenhead and Liver- 
pool by tunnel under the Mersey river. 
It was worked by steam from 1886 up to 
the end of 1902. For the last half of the 
latter year 3,357,000 passengers were car- 
ried and the receipts were £29,470. For 
the last half of 1906, after four years of 
clectrical operation, there were 6,237,000 
passengers carried, an increase of eighty- 
five per cent, and the receipts were £47,- 
359, an increase of sixty per cent. The 
receipts per passenger has averaged 1.89 
pence under steam, but only 1.68 pence 
under electricity, the reason for this re- 
duction being the changing over of many 
passengers from first-class to third-class 
owing to the better accommodation ren- 
dered available in the electric rolling 
stock. The net result for the passenger 
is an increased speed and frequency of 
service, and better accommodation for a 
reduced fare. 
ALBERT H. BRIDGE. 
London, April, 1907. 
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New Engineer-jn-Chief af the’ .- 


General Post-Office, 
Great Britain. 

Major W. A. J. O’Meara has been ap- 
pointed engincer-in-chief of the post- 
office of Great Britain, succeeding John 
Gavey, whose retirement took effect on 
Monday, April 15. Major O’Meara was 
born at Calcutta, India, in January, 1863. 
He joined the Royal Military Academy 
in March, 1881, and gained a commission 
in the Royal Engineers in February, 1883. 
After two years of study at the School 
of Military Engineering at Chatham, he 
proceeded to India, and was posted for 
duty with the second company of Bengal 
Sappers and Miners. On the outbreak of 
war in Burmah in October, 1885, he went 
to that country with the fifth company 
of Bengal Sappers and Miners. In Janu- 
ary, 1886, he was severely wounded, and 
later invalided home, where he underweni 
several operations in order to regain the 
use of his right hand. His health having 
broken down, however, the treatment had 
to be abandoned. In June, 1889, he was 
posted for duty with the Second Division 
Telegraph Company, Royal Engineers, 
and was employed for five years in thie 
post-office department. During part of 
this time he was engaged in connection 
with the construction of the London- 
Paris telephone trunk line. In 1894 he 


‘went to South Africa, where he com- 


manded the twenty-ninth company of 
Royal Engineers at Cape Town, and was 


engaged on the construction of the de- 
fenses of Table Bay. In 1896 he was 
successful in a competitive examination 
for entrance to the Staff College, and 
returned to England in December of that 
year to spend two years at Camberley, 
where he graduated P. S. C. in December, 
1898. He was appointed staff officer of 
the Royal Engineers, Southern District, 
in January, 1899, and in June, 1899, was 
sent to South Africa as special service 
officer, and engaged on reconnoissance 
duties in the Orange Free State and Gri- 
qualand until the outbreak of the Boer 
War. From October 4, 1899, to Febru- 
ary 15, 1900, he acted as chief staff officer 
to Colonel Kekewich in Kimberly, and 
also performed the duties of intelligence 
officer, press censor and director of tele- 
graphs. On the arrival of the British 
forces in the Free State he was appointed 
to the staff of the military governor. On 
the occupation of Johannesburg, when 
the town officials were dismissed by the 
military governor, Major O’Mcara was’ 
appointed to take charge of municipal 
affairs. He acted as mayor under these 
conditions for eleven months. He was 
offered the position of assistant engineer- 
in-chief of the general post-office in April, 
1902, and on his acceptance retired from 
his appointment in Johannesburg, and in 
April, 1903, retired from the army, 
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Technical Publicity 
Association. 


The Technical Publicity Association 
held its annual meeting, election of offi- 
cers and monthly dinner at the rooms of 
the Aldine Association, at 111 Fifth 
avenue, New York city, on the evening 
of April 18. All the officers were reelected 
as follows: president, F. H. Gale, Gen- 
eral Electric Company; first vice-presi- 
dent, E. M. Cleaver, Niles-Bement-Pond 
Company; second vice-president, C. B. 
Morse, Ingersoll-Rand Company; treas- 
urer, H. M. Davis, Sprague Electric Com- 
pany; secretary, Rodman Gilder, Crocker- 
Wheeler Company. H.-M. Kress, of the 
Cameron Pump Company, and F. F. Cole- 


man, of the Lidgerwood Manufacturing 


Company, were elected to the executive 
committee. C. W. Beaver, Yale & Towne 
Manufacturing Company; C. N. Manfred, 
H. W. Johns-Manville Company, and 
H. ©. Spaulding, Triumph Electric Com- 
pany, were elected to the membership 
committee. Mr. Kress was reappointed 
to look after the dinners and Mr. Cole- 
man was appointed as press representa- 
tives. 

The following new members were 
elected: J. V. Downie, advertising man- 
ager Keystone Driller Company; B. F. 
Hardesty, advertising manager the Le- 
high Valley Railroad; P. P. Fox, adver- 
tising and industrial agent of the Dela- 
ware, Lackawanna & Western Railroad; 
David Gibson, advertising manager Globe 
Machine Stamping Company; C. W. Mil- 
ler, secretary Jeffrey Manufacturing Com- 
pany; H. L. Meyers, New York Leather 


Belt Company; J. Cecil Nuckols, adver- 
tising manager Obermeyer Company; 
Paul Robertson, advertising manager 
Atlas . Engine Works; E. W. Strong, 
American Locomotive Company; Ernst 
Stutz, general manager and vice-president 
Goldschmidt Thermit Company; Barrett 
Smith, publicity manager J. G. White & 
Company; W. G. Snow, manager of pub- 
licity, International Silver Company, and 
Stuart Benson, advertising manager R. 
Wallace & Sons Manufacturing Company. 

The association has doubled its mem- 
bership during the last year and now has 
sixty-two members, representing many of 
the most important houses in the country 
which use the technical press for adver- 
tising. The discussions at the monthly 
meetings have excited a large amount of 
interest, and it is expected that during 
the coming year the membership will 
again double. : 

An offer of a booth at the advertising 
show to be held at Madison Square Gar- 
den Mav 16-23 was accepted, and arrange- 
ments were made to have officials of the 
association present om each day and even- 
ing to receiveanembersiof the association 
and their friends. 
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Electrical Notes from Europe. 


HE use of hydraulic power continues 
to increase in the north of Italy, 
and there have been lately erected 

a number of hydroelectric plants, in this 
region, especially in the district around 
Genoa, where there are many streams 
which can be utilized for the pur- 
pose. A company whieh was formed 
within a recent period, known as the Li- 
gurian Hydroelectric Company, is one of 
the most active in carrying out electrical 
operations in this region, and at present 
it proposes to erect several new hydraulic 


plants in addition to the ones which it 


is now operating. One of these plants is 
located on the Areto stream, which is an 
affluent of the Trebia and flows toward the 
north. This river is expected to furnish 
a considerable amount of power, and the 
company is taking measures to erect 
plants of some size here. One of the main 
features of the hydraulic work is a 140- 
foot dam which will be built across the 
valley of the Areto, and in this way a 
vast reservoir will be formed which is to 
contain 54,000,000 cubic metres. From 
the dam there will be built an offtake 
canal five and a half miles long. Tt is 
intended to build three separate plants 
upon the canal so as to take up the entire 
fall. The upper plant will utilize a head 
of water of 1,140 feet, and is to be 
equipped with eight turbine-dynamo 
groups of 2,600 horse-power each. The 
second plant, lying further down, pro- 
poses to use a fall of 620 feet, having 
five turbine groups of 2,600 horse-power, 
while the third plant, having a 560-foot 
fall, will have 9,000 horse-power in ma- 
chines. One of these plants will be used 
for operating some of the state railroads 
when these are changed to the electric 
system or new lines built. A good part 
of the current will be utilized for the citv 
of Genoa, and it will be sent over a 33,000- 
volt pole line. The Hydroelectric com- 
pany expects to utilize several other 
streams in the same region, especially 
those which flow from the Apenines 
towards the Po or the Mediterranean. 


City cabs on the electric system are to 
be operated by a new company which has 
been formed quite recently. The company 
is known as the Compagnie Parisienne de 
Taxautos Electriques, and several of the 
leading firms are interested in it, among 
others the Mining and Industries Com- 
pany and the automobile firms of Krieger 


(From Our Special Correspondent.) 


and Brasier. The new cabs are to use 
the Krieger system of electric motors, and 
will be equipped with the new mileage 
counters for regulating the fare accord- 
ing to the system which is now coming 
into use in the city. It is stated that the 
new company will have 150 electrice cabs 
built and will set them running before 
long. This will be done to see how the 
cars operate, and if successful they ex- 
pect to increase the number to one 
thousand. 


The Italian Association for preventing 
accidents to workmen is to hold an inter- 
national concourse for different kinds of 
safety appliances. A gold medal and the 
sum of $1,600 is to be awarded for a de- 
vice which can be applied to transformer 
plants so as to lessen the danger of a 
contact between the primary and second- 
ary coils or the lines leading from the 
same. The apparatus is to come into 
action as soon as there is a contact formed 
which makes the voltage between the 
secondary and ground rise to double the 
standard value in the case of three-phase 
current, or to two and a half times for 
single-phase current. The voltage must 
be brought back to the standard by means 
of the device in question. But the ap- 
paratus is to be designed so that it will 
not stop the working of the transformer 
nor must it be affected by atmospheric dis- 
charges or partial faults of insulation, as 
long as these are below the safety limits. 
Such an apparatus is to be in working 
order and it may be tested upon a 3,600- 
volt circuit. 


A combined electric traction and ferry- 
boat line is proposed between Berlin and 
St. Petersburg. According to recent re- 
ports there will be three sections of elec- 
tric railroad built in Germany, Sweden 
and Russia. Starting from Berlin, an 
electric line will run to the northern port 
of Sassnitz., From there a steam ferry 
line will make connection with one of the 
ports in the southern part of Sweden, 
probably Trolleberg, and from there a 
second electric railroad will run to Stock- 
holm. Between the latter point and the 
opposite coast there will be a steam ferry 
line ending at Abo, in Finland, from 
whence an electric road is to make connec- 
tion with St. Petersburg. The trip as 
planned in the present project will be 
shortened to twenty hours, as the route 
is more direct. At present the time by the 
railroad route is about thirty-one hours. 


One of the most successful of the new 
hydraulic plants in the Mediterranean re- 
gion of France is the Plan du Var station, 
which, like the others in the same dis- 
trict, is under the control of the Energie 
Klectrique Company, in which the French, 
Thomson-Houston Company is interested. 


The water of the Var stream is used 
in this case, and the head of water 
is about eighty feet. In the plant 
are installed three turbines of the 
Francis pattern rated at 900 horse- 
power each. To each of the wheels is 
coupled a Thomson-Houston alternator 
of the three-phase type. The whole plant 
will furnish about 2,000 horse-power at 
present, and the voltage, 10,000 volts, is 
the standard which is used upon the net- 
work of lines passing through the coast 
region. A good part of the current is used 
in the carbide works belonging to the Nice 
Electrochemical Company, while the lines 
also run to a large lime and cement 
works of the Thorrand-Durandy firm and 
the pottery works of the Véran firm. Poie 
lines connect the Plan du Var station 
with some of the other hydraulic plants 
in the region. 


The Turkish Government is taking 
measures to build a large electric plant 
in Constantinople in order to secure the 
current which is needed for the city light- 
ing. This will be an enterprise of con- 
siderable importance. Bids have been 
asked from some of the leading German, 
English, and Belgian electrical firms. It 
is intended to have the plant erected 
by one of the foreign firms, but after 
it is finished it is to be operated by 
the local authorities. It is also 
proposed to erect an electric plant 
at Rome in order to furnish current for 
use in the city, and a number of com- 
panies will be asked for bids both as to 
the material for the station as well as a 
considerable amount of wiring which will 
be carried out within the city for public 
and private lighting. A number of steam 
turbine units will, no doubt, be placed in 
the new plant. The matter is now in the 
hands of the municipal council. 


A project for a hydroelectric plant of 
some size is now under consideration at 
Rale, Switzerland, by the local authorities. 
The new plant will be located on the 
Rhine, and is to be operated in common 
with the large Rheinfelden plant which 
has been working for some vears past. A 
large volume of water with a low head 
will be used. The hydraulic work ex- 
tends over a length of five miles with a 
total head of twenty-eight feet. It is ex- 
pected to secure nearly 100,000 horse- 
power in this way, counting the averare 
flow. With the proposed outfit of tur- 
bines there will be 30,000. horse-power 
utilized at)first. C.L. DURAND. 

Paris, April 27. 
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BOOK REVIEWS. | 


“Applied Electricity.” J. Paley Yorke. 
New York. Longmans, Green & Company. 
Cloth. 420 pages. 5 by 7% inches. Illus- 
aie Supplied by the ELECTRICAL REVIEW 
at $2.10. 


The title, “Applied Electricity,” is used 
here in a sense frequently employed ten 
or fifteen years. The book describes those 
elementary physical measurements in 
electricity usually given in the first year 
of the college course in physics, but it goes 
a little further, as it shows the application 


of the laws thus deduced in actual work, . 


and it gives elementary explanations of 
the apparatus employed in electrical en- 
gineering. It is, however, a text-book of 
science, rather than of application. 


“Wireless Telegraphy.” A. E. Kennelly. 
New York. Moffat, Yard & Company. Cloth. 


212 pages. 5% by 7% inches. 66 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
at $1. 


Dr. Kennelly has produced here an 
acceptable elementary treatise on that new 
field of investigation and application— 
wireless telegraphy. The study of this art 
has been difficult, because of the manner in 
which it has been developed by many in- 
dependent workers, and because the theory 
is not simple. In this book the accepted 
explanations are given clearly and simply, 
and many of the devices now employed 
are described. The beginner in this sub- 
ject will find this book a great help. 


“The ‘Engineering’ and Electric Traction 
Pocketbook.” Fourth edition. Philip Daw- 
son. New York. John Wiley & Sons. Flex- 
ible leather. 1,054 pages. 4% by 6% inches, 
Illustrated. Supplied by the ELECTRICAL 
REVIEW at $5. 


The fourth edition of this excellent 
hand-book, besides being a revision of the 
preceding edition, contains sections on 
storage batteries, steam turbines and 
switchboards. The book deals with every 
detail of electric and railway work, from 
track construction to power-house and car 
equipment. It gives many data showing 
the performance of the apparatus em- 
ployed, and explains how these are em- 
ployed to the solution of particular prob- 
lems. The book is invaluable as a refer- 
ence for the electric railway engineer. 


“The Technical Year Book.” Arthur C. 
Kelly and Charles Weekes. London. Perci- 
val Marshall & Company. Cloth. 400 pages. 
4 by 6 inches. Illustrated. Price: Cloth, 
5s. net; leather, 6s., 6d. net. 


The object of this little book is to put 
in convenient form a record of the tech- 
nical progress for the past year. It is a 
compilation of abstracts of articles of per- 
manent value, contributed to the techni- 
cal journals during that period. It con- 
tains a great many matters of interest, in 
each case giving sufficient discussion to 
enable the reader to determine the value of 
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the original article. For those who have 
not ready access to an index and a well- 
supplied library, it should be acceptable. 


“Electric and Magnetic Measurements and 
Measuring Instruments.” Frank W. Roller. 
New York. McGraw Publishing Company. 
Cloth. 398 pages. 614 by 9% inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $3.50. 


Information dealing with the construc- 
tion and use of all types of electrical meas- 
uring instruments must usually be gath- 
ered with difficulty from text-books as a 
general rule somewhat behind the times, 
and from trade catalogues. In this book 
detailed descriptions of modern electrical 
instruments of all types are given, ex- 
planations of their construction, and in- 
structions for their use. Those who are 
frequently called upon to make electrical 
measurements will find it of great service. 


“The Electrician’s Primer.” Second edi- 


tion. Edited by W. R. Cooper. New York. 
D. Van Nostrand Company. Cloth. 6 by 
8, inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $5. 


This book is a compilation of eighty 
treatises on various electrical devices, varv- 
ing in size from ten to twenty pages, each 
dealing with some particular device, the 
construction and performance of which 
are clearly explained in simple language. 
The subjects vary from the primary bat- 
tery, the Wheatstone bridge and the gal- 
vanometer, to electric motors, gencrators, 
steam engines, power plants, cete. In place 
of an index, a glossary is supplied, which 
serves this purpose, and, besides, defines 
the quantity or apparatus sought. 


“Electrical Engineering.” New edition, 
revised and enlarged. E. Rosenberg. Trans- 
lated by W. W. Haldane Gee and Carl Kinz- 
brunner. Revised by Edward B. Raymond. 
New York. John Wiley & Sons. Cloth. 360 
pages. 6144 by 9 inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $2. 


This is the American edition of an cle- 
mentary text-book prepared by the author 
from a series of lectures delivered before 
the workmen of a large German electrical 
manufacturing firm. The elementary 
electrical theory and the fundamental 
principles are first expounded, and the 
application of these to the production of 
every-day apparatus is explained. All 
branches of the electrical arts are touched 
upon, the discussions in general being con- 
cise and clear. Much of the apparatus 
shown looks strange to the American eye. 
Aside from this, however, the book should 
prove of assistance to mechanics and ap- 


prentices. 
— 0M 


New Spanish Cable Line. 


Consul-General B. H. Ridgely, of Bar- 
cclona, Spain, reports that the Spanish 
government has laid a submarine cable 
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from Barcelona to Palma de Mallorca, in 
the Balearic Islands. 

The cable was put down by a London 
company, and is 117 miles long, the cable 
ship laying it in less than two days. The 
contract price for the cable laid was 
$145,995, which will be paid by the Span- 
ish government. This line has long been 
required for commercial purposes, and the 
government yielded to the urgent demand 
of the united business elements of Bar- 
celona and Palma de Mallorca. Barce- 
lona is the great commercial metropolis 
of Spain, with a population of about 
700,000, and Palma de Mallorca is the 
principal city of the Balearic Islands, 
with a population of about 70,000, and is 
the seat of considerable industry. Here- 
tofore the only cable line connecting the 
Balearic Islands and the Spanish Penin- 
sula was the one from Valencia to Palma, 
but this was not suflicient for the commer- 
cial necessities of Barcelona. 

The Spanish government has two other 
cable lines leaving the peninsula, one from 
Cadiz to Teneriffe, Canary Islands, the 
other from Cadiz to Tangier. Two Eng- 
lish companies own all the other cable 
lines leaving Spain. ‘These are the lines 
from Barcelona to Marseilles, France, and 
from Bilbao to Falmouth, England; also 
lines from Cadiz to Port Cornaw, Corn- 
wall; from Vigo to Port Cornaw, and 
from Vigo to Lisbon. In the new cable 
from Barcelona to Palma there are six 
copper wires; the system of receiving and 
transmitting is the Morse. 


—_—__<@—-_—____ 
Retirement of John Gavey. 
On Thursday, April 11, a large number 

of friends and admirers of John Gavey 
assembled in the dining club hall at the 
gencral post-oflice, London, England, to 
hid him farewell on the occasion of his 
retirement from the position of engineer- 
in-chief to the British « Post-olltee. 
Speeches were made by Babington Smith, 
secretary to the general post-office; H. R. 
Kempe, chief staff oflicer, and Sir John 
Lamb. Among the farewell gifts pre- 
sented to Mr. Gavey were a roll-top desk 
and chair for Mr. Gavevy, a solid silver 
tea and coffee service and a solid silver 
kettle for Mr. and Mrs. Gavey, and for 
the three daughters, two gold watches and 
a toilet case. 

On the same evening a complimentary 
dinner was given to Mr. Gavey at the 
Grand Hotel, Trafalgar Square. The 
postmaster-general presided over the com- 
pany, and among those present were Sir 
J. Denison Pender, Sir R. Hunt, H. 
Babington Smith, H. R. Kempe, M. F. 
Roberts, Major W. A. J. O’Meara, Dr. 
Glazebrook, R. Kaye Gray, A. P. Trotter, 
W. E. L. Gainc, J. Ardron, J. G. Logan. 
Alexander Siemens, Robert Hammond 


and J. Ey dvingsbury. 
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NEW PRINCIPLES IN THE DESIGN OF 
LIGHTNING ARRESTERS.’ 


BY E. E. F. CREIGHTON. 


It is the opinion of the writer that we 
have in view complete protection at the 
terminals of the lightning-arrester ap- 
paratus against any high potential surge 
above 150 per cent of the normal voltage 
of the system, regardless of the natural 
frequency of the surges and their dura- 
tion of the application and aiso regard- 
less of the cause of the surges. Direct 
strokes of lightning on a transmission line 
must, of course, be taken care of where 
they strike. Arresters at some distance 
away, in the station, can be expected to 
take care of only that part of the charge 
which reaches the station. How thor- 
oughly a grounded overhead wire will 
protect the line from direct strokes has 
not been fully determined. 

Arresters can be built to take care of 
high-frequency surges, low-frequency 
surges, grounded-phase surges during an 
hour or so, and standing waves. This 
leaves the causes of interruption of the 
electrical circuit limited to short-circuits. 
These short-circuits may be limited to 
accidental conditions, such as a wire 
thrown across the transmission line, over- 
heated apparatus, etc. 

The novel features of a new multi-gap 
arrester consist, first, of the discovery of 
a true non-arcing condition of shunted 
gaps; secondly, a combination in a cumu- 
lative manner of several shunt resistances, 
and thirdly, the design of ohmic resist- 
ance by the volume method rather than 
by the radiating surface. — 

It is possible to discharge induced static 
electricity directly to ground without the 
intervention of resistance rods or wires 
and still prevent the dynamic current 
from the generator following, with the 
resultant short-circuit. This condition 
requires the adjustment of the resistance 
in parallel with the gaps such that the 
current will be transferred through the re- 
sistance before the heat expended in the 
gaps is sufficient to bring the arc voltage 
to a low value. 

The extinction of an established are in 
a multi-gap arrester can not take place 
until the potential reduces to zero at the 
end of the half cycle in which the dis- 
charge takes place. Incidentally it may 
be remarked that if the arrester functions 
properly the arc should not extend over 
the second half cycle. 

Oscillograms show that if the arrester 
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From a paper read before the American Institute 
of Flectrical Engineers, March 20. 
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cireuit is inductive the arc is not extin- 
guished until the potential has passed 
through zero and is well along in the 
second half-cycle. Since the are voltage 
is only sixteen volts per gap for heavy 
currents, the condition is nearly equivalent 
to a short-circuit. When the current dies 
out the voltage across the gaps suddenly 
jumps to the value generated. The arc 
has no time to cool, and presumably the 
ionized air around the are starts the cur- 
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Fıc. 1.—Liqvuip ELECTRODE CELL. 


rent in the opposite direction. This con- 
dition is to be compared later to the con- 
dition of are extinction in the liquid 
electrode arrester, where the current rc- 
duces to zero before the potential. 

xcept in the case of recurring high 
potential surges the multi-gap arrester 
should extinguish the dynamic arc within 
the time of a cycle of the generator wave. 
This period of time is so brief that radia- 
tion of heat need not be considered in the 
design of the resistance. The basis of 
design is the utilization of the specific 
heat or the heat capacity of the resister. 
In the lower resistances of the hghtning 
arrester it would be impracticably expen- 
sive to design the resistance to radiate the 
energy that would be lost therein if the 


Fic. 2.—Liquip ELECTRODE ARRESTER. 


current were applied even for several 
seconds. 
LIQUID ELECTRODE ARRESTER. 

This arrester may have any one of sev- 
eral forms all involving the same prin- 
ciple. One form is shown in Fig. 1. 
Two metallic electrodes extend into a 
vessel containing an electrolyte of high 
conductivity. The electrodes may be 
dipped into the electrolyte or there may 
be a small gap left between the electrode 
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and the electrolyte. If current is passed 
from one electrode to the other in either 
direction, the liquid must become negative 
at one or the other electrode. It requires 
about 1,500 volts to maintain the current 
through the cell, in spite of the fact that 
the resistance of the cell is extremely low. 
The current is limited by the so-called 
counter electromotive force of the arc. 

Electrodes not in -Contact—The differ- 
ence in effect produced by the conditions 
of contact between the electrodes as com- 
pared to the air-gap setting is marked. 
For example, three of these cells were 
placed in series across a circuit hav- 
ing an impressed voltage of 2,300 -volts 
effective. Each electrode was set with 
a small gap. The equivalent needle 
gap was the same as for four one- 
thirty-second-inch gaps between standard 
brass cylinders without series resistance. 
With this arrangement several hundred 
static discharges having an initial value 
estimated at 1,000 amperes were passed 
through the cell, but no dynamic current 
followed the discharges. The novel rela- 
tion of counter electromotive force prac- 
tically as great as the spark voltage of the 
cell is obtained. The sum of the counter 
electromotive forces per cell is greater 
than the impressed voltage of the circuit, 
consequently a spark passes without caus- 
ing the formation of an arc. 

Under similar conditions in the multi- 
gap arrester using four one-thirty-second- 
inch gaps the spark voltage of a single 
gap may be in the neighborhood of 2,000 
volts and the spark voltage of the four 
gaps in series may lie between 5,000 and 
6,000 volts. The electromotive force ab- 
sorbed by a single arc in practice will be 
scarcely greater than sixteen volts per 
gap or seventy volts total for the four 
gaps. The spark voltage is about 125 
times as great as the arc voltage for a 
single gap or about eighty times as great 
for the total of the four gaps. 

Herefrom it follows that the multi-gap 
arrester does not work on the principle 
of counter electromotive force, but upon 
the principle of rectification. The arrester 
is therefore suitable for alternating-cur- 
rent circuits but not at all adapted to 
direct-current circuits. When the cur- 
rents attempt to reverse at the beginning 
of the second half-cycle, several hundred 
or even thousand volts may be required 
to cause the reversal. During the first 
half-cycle it is necessary to have an artifi- 
cial resistance in series to limit the dy- 
namic current. 

A liquid electrode—arrester set with 
four gapsof, equal value jtó \the |above- 
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mentioned case will have a spark voltage 
of one-and-one-third times as great as the 
electromotive force absorbed by the arc, 
considering a single element only; or 
about 1.8 times as great considering both 
cells. On a 2,300-volt (effective) circuit 
the maximum voltage is about 3,200 volts. 
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Fia. er ace electrode arrester using gaps at the 
surface of the electrolyte. Two cells in series. be 
current rises only to 0.4 ampere and there is no dis- 
turbance in the potential wave. 


The maximum arc voltage of the two cells 
containing a particular electrolyte is about 
3,000 volts. A spark can form into an 
arc only at the peak value and is extin- 
guished long before the generator voltages 
reaches zero. Any voltage above 1,500 
volts per cell produces a rush of current 
in proportion to the pressure above 1,500 
volts. In other words, the cell has a 


Fie. 6.—Liquid electrode arrester with immersed 
terminals. The heavy lightning-arrester choke-coils are 
in series. These reactance coils add to the line drop of 
pate This oscillogram shows a method of obtain- 

D esired quantity of dynamic discharge before 


genyo 
the interruption of the current. The current has in- 


creased from 0.4 ampere (Fig. 2, to 120 au:peres maxi- 
mum due to the immersion of the metal terminais. In 
spite of this heavy current discharge the current de- 
creases to zero before the potential reaches zero. 


critical voltage above which there is a frec 
discharge of electricity without the inter- 
vention of anything more than a slight 
ohmic resistance. 

Electrodes in Contact—When the me- 
tallic electrodes touch the liquid it is 
necessary to introduce a single gap in 
series to hold back the line potential. 
Since the counter electromotive force 
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in the arrester limit the cur- 
rent, this single gap suffices even at 
the high potentials used on long-distance 
transmission circuits. A simple arrester 
circuit is shown in Fig. 2. The series- 


of arcs 


gaps may be set at any value above line 
potential. 


When the potential breaks 
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Fic. 4.— Liquid electrode arrester using gaps at the 
surface of the e'ectrolyte. Although the spark takes 
place at peak voltage only 0.8 ampere of dynamic cur- 
rent follows. Comparing the current. discharge to Fig. 
8. the current is twice as great and persists for a longer 
time. This is due to the fact that the discharge takes 
piace at a higher point ou the potential wave. The 
cuunter electromotive force of the cells is aproximately 
equal to the k voltage (8,200 volts) of the circuit. 

ere is no disturbance of the potential wave. 


across the gaps the current begins to dis- 


charge at short-circuit rate: The current — 


density at the electrodes is such as to start 
an arc which throws the electrolyte away 
from the electrode and automatically 


Fig. 7.—Liquid electrode arrester with the metallic 
electrodes in contact with the electrolyte. The static 
disch takes place on the rising part of the potentia) 
wave. The drop in the upper potential wave is due to 
the inductance of the circuit. The potenttal wave 
quickly recovers its normal form. The current reduces 
to zero in advance of the potential. The tential 
across the celi reduces to zero with the potential of the 
poo wave. The maximum counter electromotive 

orce of ue cells is equal to the impressed voltage of 
the circuit. 


lengthens the arc. The arc voltage is 
greater than the impressed voltage and 
the current dies out. The series gaps 
hold back the line voltage. The electro- 
lyte assumes again its level in contact 
with the electrode. The current starts 
on short-circuit but decreases so gradually 
that no surges have been detected either 
by the oscillograph or by parallel-needle 
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gaps. Extensive experimental- tests have 
been made on a commercial circuit of 
2,300 volts, 13,000 volts, and 33,000 volts 
normal voltage. The last-mentioned cir- 
cuit consisted of thirty miles of three- 
phase line and was subjected to surges due 
to numerous arcs drawn out between a 
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Fra. 5.— Liquid electrode arrester using series gaps in 
conjunction with the small gaps above the electrolyte 
There were two large lightning-arrester choke-coils of 
the pancake type in series. These choke-coils give the 
exaggerated drop of potential (500 volts) at the instant 
of discharge. 


phase and ground. These arcs to ground 
attained maximum lengths of five feet. 

The arc voltage of the liquid electrode 
depends somewhat upon the length of the 
arc. Since it is the current which de- 
presses the surface of the electrolyte, the 
length of arc depends greatly upon the 
value of the current. As the current de- 
creases the electrolyte rises toward the 
metallic electrode. After the first instant 
the phenomena are of the nature of cush- 
ion effects. 

The quantity of electricity which passes 


Fia. 8.- Liquid electrcde cell on direct current. show- 
ing the time required for the arc to bore one-fourth 
inch below the surface of the electrolyte. The average 
potential with the liquid as the negative electrode is 885 
volts, but when the arc reaches the meta! electrode in 
the liquid the voltage drops to 285 volts or less. Shortly 
after the liquid again sweeps over the lower metal 
electrode and raises the voltage again. 


through the arrester before the electro- 
motive forces absorbed by the arcs becomes 
active depends upon the amount of sur- 
face of metallic electrode exposed to the 
liquid. This value can be increased by 
immersing the metal to a greater depth. 
The resistance of the arrester is located 
initially in the liquid only, but gradually 
divides between the series arc and the 
electrolyte. ~The, ‘electrolyte G3 a> large 
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body of large cross-section and low specific 
resistance. 

The electromotive force absorbed by the 
are at the electrolyte varies somewhat with 
the nature of the electrolyte. 

Although the initial current may be 
considerable, the total current in continu- 
ous operation is not. To determine the 
endurance of the arrester, a 13,000-volt 
unit was connected to one phase of a 
circuit without any series gap or resist- 
This circuit consisted of a 2,000- 
kilowatt generator connected to nearly a 
mile of cable and seven miles of overhead 


ance. 


line. The other two phases were protected 
by gaps set at 160 per cent of line volt- 
nge. 

The potential of these phases did not 
jump the gaps during the severest tests. 
It should be noted that the arrester was in 
action under the abnormal condition of 
The action of the arcs 
gradually lowered the level of the liquid 


ho series gaps. 


until 13,000 volts would no longer main- 
The time required to do 
this depends on the construction of the 


tain the ares. 
cells. In the small cells it is about five 
minutes and in the large cells somewhere 
This 


time can be increased if found advisable. 


between ten and twenty minutes. 


This sustained operation should make the 
liquid electrode arrester suitable to take 
care of the recurring surges on an isolated 
delta or Y system, when one phase is 
grounded through more or less of an are, 
during a time amply suflicient to discon- 
nect the faulty line. In the foregoing ex- 
periment a twenty-ampere fuse in series 
Appar- 
ently the possibility of an interruption in 


with the arrester was unaffected. 


practice due to the short-circuit of the 
arrester can be eliminated, as it was in this 
test. i 

In practice, the number of cells would 
be chosen to give a critical limiting volt- 
ave of 125 per cent to 140 per cent of the 
The gap length may 
be set to give any desired protection. 
Since the arrester has but a single gap, 
the spark potential is as near independent 
of the natural frequency of the lightning 
surge as possible. It should discharge 
with facility low-frequency surges. It has 
a small dielectric spark lag. 

The characteristics of the liquid ar- 
rester have been studied in detail with the 
aid of an oscillograph. A few oscillograms 
have been chosen which show the effect of 


impressed voltage. 


a cell of the current and potential of a 
commercial 2,300-volt circuit. 
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Important Patent Pooling 
Arrangement Upheld. 


When the patent agreement was entered 
into between the General Electric and 
Westinghouse companies ten years ago, 
the Sherman Act was already in force and 
there were being enacted anti-trust laws 
in various states, which it was thought 
could be interpreted to prevent the General 
Electric and Westinghouse companies 
coming to a positive agreement to regulate 
prices upon their products as protected by 
their respective patents. 

A decision has recently been rendered 
by the United States Circuit Court of Ap- 
peals for the Seventh District which deals 
with this question in a way to protect the 
owners of patents and inventions. The 
following extracts from this decision are 
pertinent and instructive: 

Sx . . ds the owner of a valid 
patent. That stands as an unquestionable 
fact on this writ of error. The only grant 
to the patentee was the right to exclude 
others, to have and to hold for himself 
and his assigns a monopoly, not a right 
limited or conditioned according to the 
sentiment of judges, but an absolute 
monopoly constitutionally conferred by 
the sovereign lawmakers. Over and above 
an absolute monopoly created by law, how 
can there be a further and an unlawful 
monopoly in the same thing. . . . Is 
a greater injury or deprivation inflicted, 
if plaintiff authorizes a combination or 
pool te do what plaintiff can do directly? 
To say yes means that substance is dis- 
regarded, that scare words confer upon 
the people some sort of a right or interest 
counter to the monopoly, when by the 
terms of the bargain the people agreed to 
claim none until . . . s?” (the 
patentee’s) “deed to them shall have ma- 
tured, . 0.) . 

“None of the provisions of the contract, 
in our judgment, touched any matter out- 
side of the monopoly under the patent. 
The control of prices’ and output, for 
reasons already stated, did not deprive the 
public of any right. Both before and 
after the period covered by the contract 
the market was demoralized, prices were 
cut, and the owner of the patent was get- 
ting nothing except by the slow and ex- 
pensive process of litigation; but the 
public was not entitled to profit by com- 
petition among infringers. The internal 
avreements relating to royalties, propor- 
tioning the business, supervision and 
penalties did not affect or concern the 
public at all. . . . the owner of the 
patent had the right, either alone or 
through licensees, to accumulate funds 
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with which to push the . . . tire on 
the market and in so doing to undersell 
the makers of other tires and infringing 
makers of the . . . tires. The public 
is not injured by an arrangement to com- 
pete with adversaries for the public’s 
patronage. . . . . 
“Now were the patentee the manufac- 
turer, he would unquestionably have had 
the right to fix and maintain his own - 
prices; and were the other parties to the 
contract manufacturers for the patentee, 
at a given figure for such manufacture, 
the patentee’s right to fix and maintain 
the selling price would still remain; nor 
could this be questioned were he to make 
the manufacturers his selling agents also. 
How, then, does the contract under review 
make a case in which the patentee through 
his manufacturer is not entitled to fix 
and maintain prices—how is the arrange- 
ment, in effect, different in any way of re- 
straining trade or competition, from the 
arrangement just supposed, in which the 
patentee unquestionably has that right ? 
“True, in the case under review, the 
manufacturers as to the public, are not 
competitors; but neither would they be in 
the cases supposed; in both cases the 
public suffering nothing except what the 
patentee had the right to exact; for so 
long, at. least, as the patentee is not ex- 
acting, as the value of his invention, an 
unreasonable sum (and his action in that 
respect is not here questioned) it is with- 
in his own right to say whether the price 
exacted should be retained by himself, or 
shall be distributed among the people 
manufacturing for him. The contracts, 
therefore, in the case before us, having 
been made in good faith, and not as a 
mere subterfuge, T can see in them noth- 
ing that the Sherman Act was intended 


to prevent.” 
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The Morse Electric Club. 

The permanent organization of the 
Morse Electrie Club was effected at a 
meeting held in New York city, at 195 
Broadway, April 25. A. T. Benedict pre- 
sided, and a constitution and by-laws 
were adopted. Officers were elected as fol- 
lows: president, J. B. Van Every; vice- 
presidents, J. C. Barclay and B. Brooks; 
secretary, F. J. Scherrer; treasurer, R. 
J. Murphy; directors for one year, Gard- 
ner Irving and M. H. Kerner; two years, 
John A. Ilill and P. J. Casey; three years, 
M. J. O'Leary and A. G. Saylor. Col. 
Robert C. Clowry was elected an honorary 
member, 
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Programme of the Spring 
Meeting of the American 
Society of Mechanical 
Engineers. 

The spring meeting of the American 
Society of Mechanical Engineers will be 
held in Indianapolis, Ind., May 28-31. 
The headquarters room will be on the par- 
lor floor of the Claypool Hotel, and the 
professional sessions on the top floor on 
the south side of the building. 

The local committee in Indianapolis is 
preparing a booklet giving the different 
points of interest, the hotels, their names, 
rates and locations, and also a map of the 
city. 

A number of excursions to points of in- 
terest in and around Indianapolis have 
been arranged. 

The official headquarters will be opened 
in the Claypool Hotel at noon on Tuesday, 
May 28, and maintained throughout the 
meeting. Members and guests are re- 
quested to register as early as possible 
and to make this the occasion for turning 
in their railroad certificates. 

The opening session will be held Tues- 
day evening, May 28, at 9 o’clock, in the 
auditorium of the Claypool Hotel. The 
address of welcome will be responded to by 
Professor Frederick Remson Hutton, 
president of the society. 

An informal reception will be held after 
the opening address, which will give an 
opportunity for members and guests to 
meet and exchange greetings. Ladies 
will be especially welcome. 

SECOND SESSION—-WEDNESDAY, MAY 29, 

9.30 A. M. 

Annual business meeting. Reports of 
the tellers and standing and special com- 
mittees. New business can be presented 
at this session. 

Report of the “Committee on Standard 
Proportions for Machine Screws.” 

Preliminary report of the “Committee 
on Refrigerating Machines.” 

“Collapsing Pressures of Lap-Welded 
Steel Tubes.” Professor Reid T. Stewart. 

“The Balancing of Pumping Engines.” 
A. F. Nagle. 

“A Comparison of Long and Short 
Rotary Kilns.” E. C. Soper. 

Wednesday afternoon, May 29—Visits 
to various plants. 

THIRD SESSION— WEDNESDAY, 8.15 P. M.— 

AUTOMOBILE SYMPOSIUM. 

“Bearings and Moving Mechanism.” 
Henry Hess. 

“Air Cooling of Automobile Engines.” 
John Wilkinson. 

“Materials for Automobiles.” 
Haynes. 


Elwood 
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“Special Auto Steel.” T. J. Fay. 
“Railway Motor Car.” B. D. Gray. 


FOURTH SESSION—THURSDAY, MAY 30, 
9 A. M.—SUPERILEATED STEAM. 

“The Specific Heat of Superheated 
Steam.” A. R. Dodge. 

“The Flow of Superheated Steam in 
Pipes.” E. H. Foster. 

“Correlation of Furnace and Super- 
heater Conditions.” R. P. Bolton. 

“Valves and Fittings for Superheated 
Steam.” J. H. Berryman. 

“Use of Superheated Steam on Loco- 
motives in America.” H. H. Vaughan. 

Excursion Thursday afternoon, May 30. 

Reception Thursday evening, May 30, 
9 o’clock. 

FIFTH SESSION—FRIDAY MORNING AND 
AFTERNOON, MAY 31—EXCURSION TO 
PURDUE UNIVERSITY, LAFAYETTE, IND. 
A professional session will be held at 

10 a. M. in one of the university build- 

ings. 

“Performances of Cole Superheaters.” 
W. F. M. Goss. 

“Experiences with Superheated Steam.” 
G. H. Barrus. 

“Superheated Steam in an Injector.” 
S. L. Kneass. 

“Determination of Entropy Lines for 
Superheated Steam.” A. M. Greene. 

“The Heating of Store Houses.” H.O. 
Lacount. 

Other papers are expected, but as they 
have not been received from the authors 
they are not listed in the programme. 

The Central Passenger Association, in 
whose territory Indianapolis is located, 
announces a rate of two cents per mile in 
each direction from points in its territory. 
Tickets of signature form will be sold on 
May 27, 28 and 29, and will be good for 
return to leave Indianapolis to and in- 
cluding, but not later than, June 1. Pro- 
vision will be made for the validation of 
these tickets at the Indianapolis ticket 
office. This association comprises the fol- 
lowing territory: 

The portion of Illinois south of a line 
from Chicago through Burlington to Keo- 
kuk and east of the Mississippi river, the 
states of Indiana and Ohio, the portion of 
Pennsylvania and New York north and 
west of the Ohio river, Salamanca and 
Buffalo, and that portion of Michigan be- 
tween Lake Michigan and Huron. 

The Trans-Continental Passenger As- 
sociation announces one first-class thirty- 
day fare for the round trip from Cali- 


fornia, for instance, to Chicago and re-- 


turn, $72.50, to St. Louis and return 
$67.50. These tickets are on sale on two 
days only, May 20 and 21, and may be 
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purchased, going via any regular direct 
route, returning via the same or any other 
regular direct route. Stop-overs will be 
allowed between the California line and 
Chicago. The purchaser must reach his 
destination within ten days of date of 
sale. Tickets are good for return within 
ninety days of date of sale. This As- 
sociation also announces the regular 
nine months’ rate to Chicago and 
St. Louis; these approximate two cents 
per mile in each direction, or about 
one fare and one-third for the round trip. 
The territory includes California, Nevada, 
Oregon, Washington and west of and in- 
cluding Mission Junction, B. C., includ- 
ing also Kootenay common points, Nelson, 
Rossland, Sandon, Caslo and Grand 
Forks, B. C. 

One or more private Pullman sleeping 
cars will be reserved on each of two trains 
from the East. ‘These reservations will 
be made only in case the number of ap- 
plications received for Pullman accommo- 
dations reach the minimum set by the 
company. 

The first train selected is the “St. 
Louis Express,” which will leave New 
York on Monday and arrive in Indianap- 
olis during the afternoon on Tuesday. 
The first session of the meeting will be - 
on ‘Tuesday evening. The schedule for 
this train will be as follows: 

Lv. New York, Monday, May 27....6 

Philadelphia ............e000- 
‘“ Pittsburg (Cent. Time)....... : : 
Ar. Indianapolis, Tuesday, May 28.3.05 P. 

The second train selected is the “Penn- 
sylvania Limited,” leaving New York on 
Tuesday and arriving in Indianapolis on 
Wednesday in time for the first profes- 
sional session. New York members going 
by this train can have two hours in their 
offices on Tuesday. 
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Lv. New York, Tuesday, May 28..10.55 a. m. 
“Philadelphia ............00. 1.10 P. M. 

Pittsburg (Cent. Time)...... 8.55 P. M. 
Ar. Indianapolis, Wednesday..... 6.55 a. M 


The train out of Chicago via “Big 
Four,” upon which a special car will be 
run if the number of reservations war- 
rants it, will reach Indianapolis in time 
for the opening session Tuesday evening. 
It is believed that our members and their 
guests will be glad to cooperate to secure 
this additional opportunity for social in- 
tercourse with old friends. The schedule 


will be: 
Lv. Chicago, Tuesday, May 28..... 1.00 P. M. 
Ar. Indianapolis ................. 6.20 P. M 


— 0 
The Old Time Telegraphers’ 
and Historical Association. 
The Old Time Telegraphers’ and His- 
torical Association will hold its next re- 
union at Niagara Falls, N. Y., on Mon- 
day, Tuesday and Wednesday, September 
16, 17 and 18. Plans have not been com- 
pleted covering the programme, but the 
committees are at work and announcement 
will be mádecin due time. 


766 


The Electrification of the Monntain 
Ash Collieries. 

The Mountain Ash Collieries of the 
Nixon’s Navigation Colliery Company, at 
Pontypridd, Wales, will be electrified by 
Crompton & Company, with whom a con- 
tract has just been closed. The equipment 
consists of a generating station, surface 
and underground mains, and a number of 
motors. The engine house is placed close 
to the pit head. The shaft is 370 yards 
deep, and the motors are in various posi- 
tions, grouped around the foot of the 
shaft. There are three Belliss & Morcom 
compound engines driving 300-kilowatt, 
three-phase alternators. The pressure be- 
tween wires is 550 volts at twenty-five 
cycles. The exciting current in each case 
is supplied by a small direct-current 
generator coupled to the engine shaft. 
From the engine house four trunk mains 
are led underground, the cables being one- 
quarter square inch, three-core conductors 
insulated with vulcanized bitumen and 
fibre, and double-tape armored. The 
motors are used for hauling and pumping. 
There are three 250-horse-power motors 
working main and tail gears and for the 
principal roads. These are Crompton 
standard three-phase machines fitted with 
wound rotors and outside totally enclosed 
slip rings. They are direct-coupled to the 
gears and are started, regulated and re- 
versed by large controllers working in an 
oil bath. There are at present two elec- 
trically driven pumps located in a new 
pump room on a lower level which has 
been carefully designed and built. Each 
of the pumps is capable of delivering 400 
gallons of water per minute to a head of 
1,500 feet, and is driven by a 250-brake- 
horse-power, three-phase motor running at 
400 revolutions per minute. There is also 
a single-lift winding gear in the staple 
pit, driven by a seventy-five-horse-power 
motor, and there are two blocking engine 
reversing gears each driven by a forty- 
horse-power motor.—Abstracted from the 
Electrical Engineer (London), April 19. 
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Two-Pole Turbo-Algernator with 
Stationary Field and Magnetically 
Shunted Exciter. 

A short time ago A. Heyland proposed 
a method of regulating alternators, in 
which the leakage due to the armature 
reaction was made to increase the voltage 


of the exciter, and thereby compensate 
for the drop in potential in the generator 
which would otherwise take place. This 
arrangement was described in the ELEC- 
TRICAL REVIEW for November 10, 1906. 
lt depended upon having the air-gap at 
certain of the field poles of both alter- 
nator and exciter shorter than at the 
others, thus producing an unsymmetrical 
leakage. A modification of this system 
is here discussed by Mr. Heyland, suit- 
able for machines having a small number 
of poles, such as turbine-driven alter- 
nators, which can not be unbalanced me- 
chanically. This is accomplished by 
causing a stray flux from the alternator 
field to superpose itself directly upon the 
exciter field. The alternator may be 
either of the ordinary rotating-field type 
or with a stationary field and revolving 
armature. In the former case the exciter 
would also be of the revolving-field type, 
and the current would be collected from 
the armature by means of a fixed commu- 
tator and rotating brushes, or else by a 
number of equi-distant brush sets and a 
rotating commutator with two segments, 
in place of the rotating brushes. Since 
the exciter has but two poles, the total 
number of brushes of the fixed brush sets 
would not need to be large. In the alter- 
native arrangement the exciter is of stand- 
ard design; while the alternator is provid- 
ed with a stationary field and rotating 
armature. One objection to this is the 
bringing near to the high-voltage arma- 
ture the armature of the exciter. The 
advantages are that in ordinary two-pole 
alternators the external diameter of the 
armature is roughly twice the inside diam- 
ter of the core, so as to give the necessary 
cross-section of the rotating field. The 
weight of the armature is therefore about 
three times that of the rotating-field sys- 
tem. In the alternator with stationary 
field the conditions are reversed, the 
weight of the armature being only about 
one-third of what it was previously. Hence 
the proposed machine would give a greater 
output for the same weight or be made 
lighter for the same output. The arma- 
tures of the two machines are mounted 
ride by side upon the same shaft. The 
magnet frame of the alternator is extended 
so as to embrace the exciter armature. 
A strong flux is then set up, passing first 
through the alternator armature in one 
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direction and returning in the opposite 
direction through the exciter armature. 
The amount of this leakage depends upon 
the load on the alternator. Moreover, the 
phase of ‘the leakage magnetomotive force 
is such that the regulation effected by the 
leakage field automatically corrects for 
variations in power-factor. With such an 
arrangement the regulation is instantane- 
ous, as it is produced by the very cause 
which tends to lower the voltage. The 
design may be such as to give a flat char- 
acteristic or to over-compound the system. 
This is done by providing a stronger 
excitation for the main poles than for the 
exciter poles. This may be accomplished 
by adding a second exciter winding to the 
main poles. By regulating this auxiliary 
winding it is possible to obtain any de- 
sired compounding effect. Such an 
exciter behaves at all loads like an ordi- 
nary exciter with a stiff field. The ar- 
rangement is simple and suitable not only 
for two-pole, but for four and six-pole 
machines. The possibilities of the pro- 
posed design are illustrated by working 
out the details of a 500-kilowatt, two-pole 
turbo-alternator running at 3,000 revolu- 
tions per minute, fifty cycles per second. 
The total weight of iron is 2,000 kilo- 
grams, of copper 350 kilograms. The 
iron losses are one per cent; the copper 
losses at full non-inductive load, one per 
cent; at full inductive load, 1.4 per cent. 
These figures are contrasted with those of 
a turbo-generator of the same rating but of 
the ordinary design, in which the weight 
of iron is 2,700 kilograms, of copper 750 
kilograms; the iron losses are three per 
cent; the copper losses at full non-induc- 
tive load, 1.8 per cent, and at full induc- 
tive load three per cent.—Abstracted from 
the Electrician (London), Apri 12. 
< 
The Technical Student and the 
Engineering Apprenticeship 
Course. 

The purpose of this article is to present 
a frank and intimate view of the present- 
day attitude of technical students toward 
the engineering apprenticeship courses 
now offered by practically all of the rank- 
ing engineering manufacturers of the 
United States. H. Cole Estep considers 
that if this attitude is one of indifference, 
if the college. sentiment is( turning away 
from, rather than towards, the apprentice- 
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ship idea, the continued success of the 
system is in danger. The success of the 
system varies directly with the quality of 
the men entering the courses, and this 
quality varies directly with the amount of 
sympathetic interest existing among the 
technical students of the country. The 
young man graduating from his technical 
course generally thinks that the sacrifices 
involved in serving two years as an en- 
gineering apprentice are too great for the 
benefits to be derived therefrom, and so 
turns to the apprenticeship course only as 
a last resort. While it is true that many 
good men enter apprenticeship courses 
upon graduation, and choose wisely, yet it 
is safe to say that there are three times 
as many who should take these courses 
and yet are not attracted to them, but 
avoid them. One of the first reasons for 
this state of affairs is that the courses 
offered by many firms are too stiff and in- 
flexible. Every man is ground through 
the same mill, regardless of his individual 
requirements or previous experience. The 
resulting dissatisfaction is infectious, and 
the knowledge of it spreads through the 
student world much more rapidly than 
does the testimony of apprentices who are 
satisfied with their work. The average 
student’s idea of the details of the various 
apprenticeship courses is very hazy. The 
present-day lack of effort to acquaint the 
undergraduate with exact knowledge of 
these courses is a serious mistake in the 
administration of the system. Investiga- 
tion among technical students reveals, 
aside from the question of wages, three 
principal objections to the apprenticeship 
courses: First, the courses are too long; 
second, there is no reward at the end, and, 
third, the invention clause existing in 
many apprenticeship contracts is unfair. 
To the average college man who has spent 
four of the best years of his life acquiring 
a technical education, at an expense of 
from $1,000 to $3,000, the pay offered the 
engineering apprentice must seem ridicu- 
lously small and discouraging. It is 
claimed that the present rate of pay is all 
that the average apprentice is worth, and 
that to this he should add the value of 
the education he is receiving. It is also 
claimed that the apprentice often takes the 
time of very valuable men, which must be 
charged against him. This latter argu- 
ment has little foundation in fact. The 
apprentice usually is given a few brief in- 
structions’ by the foreman or superin- 
tendent, and then, save for an occasional 
hint, is left to shift for himself. But 
be this or the other arguments what they 
may, the fact remains that the present 
rates and methods of paying engineering 
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apprentices are respemstble more than any 
other cause for the lack of sympathy in 
the apprenticeship courses now existing 
among the student body of the colleges. 
The first thing to do in remedying matters 
would be to change the whole system of 
wages and abolish the repellent and dis- 
couraging flat-rate system now so exten- 
sively practiced. If the modern piece- 
work and premium system were adopted, 
the apprentice who had the ability and 
skill could then earn as much as the 
journeyman machinist working in the 
shop at his side; if not, he would only 
have himself to blame. In the drawing 
room and office he should be paid the 
average fair rate, based on his individual 
experience and ability. Then charge up 
to him the legitimate expenses of his 
course, the waste and breakages, the cost 
of the instruction and other items. This 
plan, though requiring time, tact and 
judgment to demonstrate, would be well 
worth while—Abstracted from the En- 
gineering Magazine (New York), May. 
< 
Efficiency in Steam Boiler Practice. 
No boiler, says Percival Cooke, in this 
article, however well designed and cou- 
structed, will operate efficiently if not 
properly worked and cared for. One of 
the most important essentials to the efti- 
cient working of a boiler is a thoroughly 
reliable and intelligent fireman. Theo- 
retically the efticiency of a boiler is the 
ratio of the actual quantity of heat trans- 
mitted to the water to the total quantity 
of heat available for transmission, but the 
term conveys also a broader and more 
comprehensive meaning than this, and 
briefly expresses the relative condition of 
a boiler with reference to its abilities to 
perform its duties consistently and eco- 
nomically. The steam-raising value of 
coal should not be based merely upon its 
calorific power, as the quantity of ash and 
other non-combustible matter it contains 
is also a factor of importance. As a gen- 
eral rule, coals yielding more than eleven 
per cent of ash should not be used for 
boilers fitted with ordinary furnaces and 
fire grates, even when working under 
forced draft. For these furnaces clean, 
washed coals are the most suitable and 
satisfactory. But almost any reasonably 
clean and inexpensive coal may be advan- 
tageously burned in specially constructed 
forced-draft furnaces fitted with finely 
divided, self-cleaning grate bars. The 
condition of the feed-water as it enters 
the boiler is a factor of the greatest im- 
portance which influences considerably 
the degree of efficiency to be attained in 
the process of steam raising. In all cases 
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feed-water should be clean and hot. Es- 
pecially should it be free from oil and 
grease. Town reservoir water requires . 
little or no purifying, but canal water or 
well water should be carefully treated and 
cleansed before use. One of the oldest 
and simplest methods of softening water 
is Clarke’s process, which is ineffective, 
however, in the case of sulphate waters, 
as it merely precipitates the carbonates. 
Under ordinary conditions the best way 
of dealing with boiler feed-water is to 
precipitate the impurities by the addition 
to the water of’ sodium hydrate, better 
known as caustic soda, which absorbs the 
carbonic and hydride, forming sodium 
carbonate and water, the calcium and 
magnesium carbonates, no longer capable 
of remaining in solution owing to the 
withdrawal of the carbonic and hydride, 
being deposited. Sodium carbonate is 
often used for softening feed-water, in 
which case only the latter stage of the 
above operations takes place. The puri- 
fying reagents should be introduced into 
the feed-water continuously, and not at 
intervals, to obtain the best results. The 
exact quantity necessary can only be ascer- 
tained by the chemical analysis of the feed- 
water. Recent experiments have shown 
that fuel economy may be gained by the 
use of live steam for feed-water heating. 
If the function of the boiler is to be 
properly performed, the heat-transmitting 
surfaces must be in a condition of maxi- 
mum efficiency. The heating surfaces 
must be thoroughly clean on both sides. 
Soot on the external heating surfaces is a 
potential factor in reducing efficiency of 
heat absorption. In some cases the loss of 
economy due to this cause exceeds the 
loss due to the presence of scale on the 
water sides of the surfaces. Boilers 
should be given two or three coats of 
plaster of Paris before applying a cover- 
ing. Coverings applied in the form of a 
plaster should be laid on wire netting in 
order to facilitate removal when necessary. 
Continuous feeding, steady firing, the 
maintenance of a constant water level, 
and the use of anti-priming pipes, mini- 
mize the ill-effects of priming. The most 
effective and efficient method, however, of 
overcoming the difficulties caused by 
priming is to superheat the steam. Al- 
though well-designed mechanical stokera 
are undoubtedly productive of many ad- 


vantages, they are not by any means 
capable of rendering inefficient boilers 
efficient, and, generally speaking, the ap- 
plication of mechanical stokers to steam 
boilers ought not to be considered until 
all other requirements of efficiency have 
been fulfilled.—A bstracted from, Cassier’s 
Magazine (New York), May. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 
Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Some Selling Plans and 
Schemes. 

Believing that all wide-awake central 
station managers and solicitors are always 
anxious to hear of good, practical plans 
and schemes to further the sale of elec- 
tric current, a few are given here which, 
although not entirely new, will perhaps 
interest a large number of central sta- 
tion men. They are all wrinkles which 
have been worked by some central stations 
with a goodly degree of success, and no 
doubt can be adopted by others to profit- 
able advantage. 

A plan worked out in good shape was 
that adopted by one of the brotherhood 
down in Ohio last year. He set one of 
his young ladies to work clipping the 
birth notices from the paper, and in that 
way compiled a good list of families with 
young babies. About a month or so after 
the baby was born, an attractively gotten 
up “Birth Book” was sent to the happy 
parents. In this book was provision for 
the entering of various data about the 
baby; when it got its first tooth, the first 
word used, when it began to creep, walk, 
etc.; and inserted in the book was a cir- 
cular calling attention in an effective and 
convincing way to the electric baby-food 
warmer, and inviting inspection of same 
at the company’s office. 

This plan not only sold a lot of food 
warmers, but also went far toward land- 
ing a big bunch of new lighting business. 

It made a hit. 

Why not try it yourself? 

A solicitor in a good-sized Michigan 
town, who had been trying his best to 
interest local hotels of his city in elec- 
tric light, electric sign and outline light- 
ing without success, worked a clever 
scheme to line them up. 

He went to the manager of one hotel 
and made him an exceedingly low rate for 
twelve months for his interior lighting, 
sign and outline lighting, and he procured 
the contract. 

This made the other hotels look like 
prisons, and, of course, it was but a short 
time before they had to get in line. 

Naturally, the first hotel was compelled 
to continue the lighting, even though at 
the end of the contract it had to pay 
more for the current. 


Eprazp BY CHARLES A. PARKER. 


This scheme could be worked by cen- 
tral station men to secure the lighting 
of competing merchants, especially drug 
stores, cigar stands, dry goods stores and 
other who have the money to spend in 
good show windows and electric signs, 
and who actually do business at night. 

An eastern central station manager has 
for several years made a practice of having 
his stenographer clip from the daily press 
notices of marriages, and write personal 
letters to the newly married man advising 
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O DESAPARECER LA FRIALDAD POR 
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in creating an impression that houses 
wired for electricity are the only modern 
homes. 

Some central stations in large cities are 
adopting a very effective plan of convinc- 
ing merchants of the value of electric light 
in showing the actual value of colors. A 
smal] booth is fitted up so that daylight 
can be admitted or every atom of daylight 
kept out, at will. Invitations are sent out 
to the merchants to attend the interesting 
demonstration, and they are usually 


TAKE THE CHILL OFF BY 
ELECTRICITY 


Illustration showing two of the inside pages of a residence bulletin of the Mexican 
Ligat a and Power Company. Sg City, Mexico. ‘This bulletin will compare very favorably 


ublished 
Egia. on the other. 


the best 
bade Sade and 


him to start life out right with an electric- 
ally lighted and equipped home. 

He goes into the subject in detail and 
explains the way electricity lightens 
woman’s work around the house. He 
makes a strong appeal to the bridegroom’s 
sense of chivalry, which is supposed to be 
about at “peak load.” 

He says a number of bridegrooms be- 
came influenced by his letter and had their 
homes wired. 

This scheme is not recommended so 
much for the amount of direct business 
it brings, as it is for the influence it has 


y any central station in America. Note the Spanish matter on 
This style is followed throughout 


largely attended. In the booth are installa- 
tions of Welsbach gas arc, the glower 
lamp, the electric arc, Gem incandescents, 
ete. 

A number of colored materials are 
shown in this booth, and the demonstrator 
can quickly change the illumination so 
as to prove his case. 

He can show, for instance, the sudden 
change in color values where the Welsbach 
takes the place of daylight, and very much 
less marked change when the glower lamp 
is used, and still a smaller deviation with 
the white ‘arc, ete’; in fact, prove almost 
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anything he may particularly desire to 
prove. 

If you find that the merchants of your 
town are hard to line up for interior or 
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itors might turn into profitable business 
by prevailing upon the owners to turn 
them into good renting property, and 
showing them how it can be done. 
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Another folder of the Mexican Light and Power Company. wbich forms part of its 


store service. The title of this folder is: ‘‘ How About Sunset to 


show-window lighting, this plan might be 
effectively used. 

Now, to show you what can be accom- 
plished by wide-awake solicitors, a case 
will be pointed out of a restaurant keeper 
in one of the large cities, who was burned 
out, and on that account was unable to 
secure his old location for a number of 
months. | 

There was no other desirable location 


to be had without moving several blocks ~ 


away. 

This looked like a “facer,” in view of 
the fact that the place was a very desirable 
one for a good restaurant, and to move 
too far away from the former place would 
have necessarily meant a big loss of trade. 

One of the lighting company’s solicitors 
happened to be an acquaintance of the 
restaurateur, and met him the morning 
after the fire, bemoaning his plight. 

It so happened that exactly across the 
street from the old stand there was a large 
unused basement space, which at once at- 
tracted the solicitor’s attention. 

He was able, in a very short time, to 
demonstrate to the restaurant keeper what 
an effective stand it would make if a 
proper entrance was devised and the whole 
space flooded with electric light. 

And through the solicitor’s exertion the 
deal was closed, and he landed for his 
company a splendid contract for a day- 
and-night consumption of current for 
lighting that basement. 

This is only one instance. There are a 
hundred such chances in every city. Even 
in the smallest town they are not impos- 
sible to find. 

There are many basements in the down- 
town districts of every city which solic- 


dnight ?" 


The writer has many more schemes and 
plans, some which he would like to take 
up here, but lack of space prevents. 

It may be that a little later on he will 
have the opportunity to offer readers a few 
more suggestions along these lines. 


MORNING @ 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 


new-business departments in suggesting 
points which they can proftably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shal! gratefully accept contributions 
and suggestions from any of our readers. 


Boys, I don’t believe some of you are 
“in right” on this soliciting game. 

You haven’t the right idea of following 
a lead to the limit. 

You don’t use your head. 

Some of you go chasing around after 
business when it’s right under your nose. 

Others there are among you who know 
where the business is to be had, but you 
don’t go far enough to land the contract. 

Take Jones, for example, over on the 
north side. 

He’s a hard, conscientious worker, but 
he does a big heap of unnecessary and un- 
productive labor. 

He spends valuable time calling on 
people who are not the best of prospects 
and of necessity neglects some of the most 
likely ones. - 

Not because he doesn’t know any better, 
but for the simple reason that he doesn’t 
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stop to think or plan ahead each day’s 
programme. 

New homes have been completed in his 
territory without him having seen the 
architect or contractor. 

These are good prospects which should 
have never been overlooked. 

Then there’s Sinclair, who has the Sixth 
ward under his wing. 

He’s another good solicitor who’s a 
hustler from the word “go” and knows 
where and when to get after business and 
usually makes a good showing. 

But he seems to fall short when it comes 
to certain problems. 

He knows enough to see every con- 
tractor building in his ward, and he gen- 
erally obtains good business from them, 
now and then. 

Last week, however, he fell down in 
signing up several new buildings. 

I took the trouble to inquire of him, 
“why this happened.” 

“Could not interest the contractor,” was 
his only excuse. 

Now, boys, if you can not induce the 
contractor to place his “John Hancock” 
to the dotted line, do like that man Eddy 
did, who left us last week to become con- 
tract agent for an electric plant in 

He never stopped at the contractors— 
not much. 

He tackled the owners of the building 
and has been able to show results from 
nine out of ten buildings put up in his 
territory. 

That’s what I call good work. 

Now each and every one of you gentle- 
men can show similar resulte—and I want 
to see you touch the ninety-nine out of a 
hundred mark. 


It will be our endeavor, from week to 
week, to presen in this department brief 


Notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ae with much appreciation by the 
tor. 

If you are dolng something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL R&VIBW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker,- care of the ELEcTRicaL REVIBW. 


One of the world’s greatest harnessing 
feats outside of mighty” Niagara_was_ re- 
cently accomplished ~at Necaxa, Falls, 
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Mexico, by the Mexican Light and Power 
C'ompany. 

After a big investment this company 
is now generating at Necaxa Falls electric 
current which courses its way through two 
hundred miles of wild territory, supply- 
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A folder entitled: “A Clean Cut Sale by Electric Light,“ which is to be sent out to merchants b 
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either a bulletin, booklet, folder or mailing 
card to be distributed to residents. 

Its store service consists of three pieces 
each month—one bulletin, one folder and 
one mailing card, which are sent out ten 
davs apart. 
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The only other method of lighting, out- 
side of electricity, is the ancient candle 
or the smoky oil lamp. 

This, in one way, makes it the more 


difficult to introduce in such a community 
a new method of lighting so far in ad- 
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the Mexican Light and Power Company. It is 


well written and well printed, and can not fail to impress merchants. To get the sense of the folder read the English verses from left to right across the 


two pages. 


ing an unlimited supply of electric power 
to Mexico City and El Oro. 


In no other instance has electric cur- 


rent ever been successfully carried over 
so many miles of transmission lines from 
a single central station. 

R. F. Hayward, gencral manager of this 
company, was formerly with the Utah 
Light and Railway Company, of Salt Lake 
City. He is well known for his enterprise 
and ability and stands very high with 
the people of the city of Mexico. 

This progressive company’s gross earn- 
ings for 1906 reached over $4,000,000, but 
the management was not at all satisfied, 
so it decided, after a practical and logical 
view of the situation, to organize a com- 
plete new-business department. 

It has arranged for a very forceful sys- 
tem of advertising to back up this depart- 
nient, which will educate the people to the 
uses of electric current in the home. and 
demonstrate and convince merchants and 
business men of the benefits and economy 
of electric light, and the usefulness and 
value of the electric sign. 

It has made arrangements with a large 
advertising concern in the United States 
for two distinct and carefully planned 
direct-by-mail advertising compaigns to 
cover a period of one year, one campaign 
or service to go to residences and the other 
to stores and business places. 

Its resident advertising service consists 
of one piece of advertising each month, 


The condition of affairs in Mexico are 
radically different from those found in any 
other part of this country. The housewives 
in their country have a plentiful supply of 
servants, and nearly all of the domestic 
work, excepting sewing, is performed by 
hired help, so you can readily see that one 
of the greatest arguments in favor of elec- 


tricity for domestic uses counts for naught © 


—that of the saving in time, labor and 
annoyance. But the arguments of con- 
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vance of their present means of illumina- 
tion as electricity is. 

It is natural for the people to be a little 
timid or backward in adopting it, as is 
always the case when some new and more 
efficient material or method is launched 
upon the market. . 

While Mexico City can be said to be one 
of the best lighted cities in the country 
from a municipal standpoint, it has been 
the custom of the merchants to light up 


per advertisements of the Mexican Light and Power Company, placed 
erald, an English paper published in Mexico City. 


Few central stations 


in America can boast of any better newspaper advertising. The company also uses Mexican 


newspapers extensively. 


venience, cleanliness and safety are em- 
phasized all the more thoroughly. 

Cooking and heating in Mexico is done 
almost entirely by means of charcoal and 
wood, so the advertising is written to show 
the housewife how electric cooking will 
eliminate the excessive dirt, smudge and 
heat. 


their stores and windows by means of an 
inefficient oil lamp, and when closing the 
store at night to pull down heavy iron 
shutters, thus shutting their display from 
the public’s gaze during the evening hours. 
So you can easily see what back numbers 
the merchants, reaHy were, and) what past 
and forgotten methods the Mexican Light 
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and Power Company has had to run up 
against, and what an impossible task it 
would have been for solicitors to interest 
these merchants in electricity for store, 
show-window lighting or electric signs 
without the aid of good, strong, logical 


advertising to pave the way, to back them 
up, or to educate the people to the right 
way of thinking, so that they became actu- 
ally anxious to talk the matter over with 
the company’s solicitors. 

The advertising for both the resident 
and store service is being gotten out in 
such an attractive manner that it is the 
best ever issued in that country and is 
eagerly sought after, and never fails to 
receive careful perusal. 

Its electrical bulletins compare in every 
respect to any sent out in America, but 
they are unlike our bulletins in that thev 
cover only the household uses of electricity 
—special bulletins being gotten out to 
push business places, store and window 
lighting and electric signs. 

Its resident bulletins consist of sixteen 
pages, handsomely printed in three colors 
and well illustrated throughout. 

On account of mixed Spanish and Eng- 
lish inhabitants, the Mexican Light and 
Power Company has each piece of adver- 
tising printed in both Spanish and Eng- 
lish, the Spanish being in larger type than 
the English on the folders and mailing 
cards, and in the bulletins the two lan- 
guages are on opposite pages. 

Its store and sign booklets, and both its 
resident and store folders and mailing 
cards are all printed in two or three 
colors, suggestively and attractively de- 
signed, and the best of stock is used. 

The return postal card is brought into 
use in every piece of advertising except 
the mailing cards, and inquiries from these 
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postals are followed up to good advantage 
by a large, well-drilled corps of solicitors. 
The company, in order to enthuse and 
educate its solicitors with the work it is 
doing, and to instruct them as to the most 
efficient methods of selling current and 


. : ° ; 
landing contracts, had a series of letters 


gotten up to send to each solicitor at short 
intervals. These letters called attention to 
how the company was aiding them by 
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means of direct-by-mail advertising, and 
urged them to read and study carefully 
every piece of literature sent out, thus 
obtaining, for use in their solicitation, the 
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ideas of men who have attained great suc- 
cess in central station advertising. 

The letters also pointed out that the 
success of the advertising rested upon 
them, and went on to show that now was 
“make hay” 


the time for them to and | 


show what they were worth to the com- 
pany. 

‘The company also sets the example for 
electric sign users by placing a large sign 
on the roof of its office, and once or twice 
a week lighting up its entire building with 
an elaborate electrical display. 

Well illustrated newspaper advertise- 
ments also form part of their campaign, 
and we feel safe in saying that this pro- 
gressive Mexican central station will revo- 
lutionize that somewhat backward country, 
and bring it up to date by this greatest 
agent of progress—electricity. 

We congratulate them on their new- 
business department, and hope that the 
splendid example this progressive company 
is setting may prove an incentive to other 
companies to get out and surmount diffi- 
culties and “get the business.” 

— e0 
The International independ- 
ent Telephone Associa- 
tion of America. 

The annual convention of the Inter- 
national Independent Telephone Associa- 
tion of America will be held at the Audi- 
torium Hotel, Chicago, Ill., June 4, 5 and 
6. The advisory board, consisting of the 
presidents of affiliated associations, will 
meet at the Auditorium Hotel on June 
3, the day before the convention opens, 
at 10.30 a. M. Special committees will 
also meet at the same time and place. The 
convention proper will be called to order 
June 4 at 2.30 P. Mm. The morning and 
afternoon sessions of the following days 
will berfrom-10 ay M. to 12.30°P. M., and 
from 2 to 4 P. M., respectively: 


New Western Electric Dis- 
tributing Centre. 


_ For several years past the Western Elec- 

tric Company has maintained a sales office 
in Pittsburg, the territory embracing 
western Pennsylvania and West Virginia. 
The growth of the business in this part of 
the country has been steady, and the de- 
mand for a supply stock at this point be- 
came imperative, hence the company’s 
decision to make Pittsburg one of its 
distributing centres. | 

A plot of ground of 26,000 square feet, 
on the Allegheny side of the river, was 
purchased last fall, and a five-story ware- 
house and office building has been erected 
thereon. The building is of the mill type 
of construction, and is equipped with elec- 
tric elevator service, automatic 
sprinklers, and heated by natural 
gas. It represents the most ad- 
vanced ideas in warehouse con- 
struction, affording fine facilities 
for the handling of goods. The 
company has a private siding 
from the Baltimore & Ohio Rail- 
road running into the premises, 
and is therefore enabled to make 
large savings through concentra- 
tion of goods for inbound ship- 
ment. The location is an admir- 
able one from every point of view, 
it being but six minutes’ ride from 
the heart of the business district, and 
within a few blocks of the principal freight 
and express terminals. 

The company will carry a large and 
complete line of electric and telephone 
supplies for immediate shipment, and with 
the present strong position which it has 
attained in the Pittsburg district, its busi- 
ness seems destined to be materially de- 
veloped and increased. 

The interesting part of the story is the 
remarkable speed with which the building 
was erected and the novel methods em- 
ployed. It became necessary, for various 
reasons, to get into a new building as soon 
as possible, as it was impossible to secure 
an extension of the lease at Shadyside, 
the former site of the house, after Febru- 
ary 1. Three months was the time allotted, 
which made the task seem almost impos- 
sible, but when all the resources of the 
company were brought into play it was 
actually accomplished. Possession of the 
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property was not obtained until October 
5, 1906, but in the meantime plans for 
the building had been drafted under the 
direction of their plant engineer, and a 
contract signed with Chicago builders, so 
that by October 7 the work of razing the 
old buildings was begun. Work was then 
pushed day and night, a considerable part 
of the time three shifts of eight hours each 
being employed, the night work being 
made possible by artificial lights. 

On November 22, a large circus tent 
130 by 100 feet was raised, and from that 
time work was continued without inter- 
ruption on account of the weather, the 
tent being moved up from story to story 
until the roof was completed. The roof 
was on and the building enclosed by Janu- 


THE WESTERN ELECTRIC COMPANY'S New PITTSBURG 
Factory. 


ary 1, 1907, and the moving of the stock 
from the Shadyside plant was begun. 
This consumed a period of thirty days, 
by the end of which time the interior work 
on the building had been practically com- 
pleted, so that it was possible to move 
the offices on February 1. 

A description of the new Pittsburg 
house at this time would be incomplete 
without reference to the flood which vis- 
ited the city between March 13 and 17. 
The location of the warehouse so close 
to the Alleghany river placed it inside the 
bounds of the flooded district, which cov- 
ered an area of many square miles. The 
site of the building is, however, at an ele- 
vation relatively higher than any other 
property fronting on the Alleghany, and 
in designing the building, the river’s past 
record for floods was studied carefully. 
In order to avoid possible damage from 
that source no cellar was built, and the 
first floor, which is of concrete, was raised 
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to a point one foot above the high-water 
record of the past fifty years, a precaution 
which seemed ‘to preclude the possibility 
of a flood ever reaching this floor. But 
1907 was destined to see all flood recorde 
broken, and the turbulent Alleghany, 
swollen by spring freshets, broke its 
bounds, and inside of thirty-six hours 
showed a rise at Pittsburg of approxi- 
mately twenty-eight feet. 

In common with other business houses 
within a radius of three blocks of the 
river, the Western Electric building was 
surrounded by water early on March 14, 
so that it was necessary to pass to and 
from the building in a wagon. Shipments 
were made up to that afternoon, by which 
time the water had reached a depth of 
over four feet around the building and 
prevented the exodus of those employés 
who had remained. At this time the wa- 
ter was still a foot below the first floor, 
but as the previous high-water mark had 
been reached and the rise stil] continued, 
all stock on the first floor which could be 
injured by water was removed to the 
floors above. The carpenters in the shop 
were then pressed into service to build a 
boat, by means of which the remaining 
employés were carried out in safety a 
distance of two blocks to dry land, and a 
force of men located in the building for 
the night. This home-made boat, which 
was constructed in less than an hour, was 
made watertight by the use of jute and 
W. E. compound, and was appropriately 
christened the “Carrie Mohr” by the 
breaking of a bottle of transmitter disin- 
fectant on her bow. 

The water continued to rise on the 
night of the 14th, and at midnight 
reached a point twenty inches above the 
first floor level. This was equivalent to 
a mark of 36.2 feet on the Government 
scale, upon which eight feet is the normal 
mark. This height had never before been 
reached, and the damage to property in 
Pittsburg has been estimated at as high 
as $50,000,000. On the morning of March 
15 the flood dropped rapidly, so that with 
the aid of fire hose it was but short work 
to clean the first floor in the building and 
the cable yard, which is also elevated above 
the street and property adjoining. 

Business was resumed witha \loss of 
leas than a day’s time. The property suf- 
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fered no damage except for a slight set- 
tling of the concrete floor in several spots ; 
neither was there any considerable damage 
to the stock. 

E 
Allis-Chalmers Type “K” 
Direct-Current Motors 
and Generators. 


The Allis-Chalmers Company, Milwau- 
kee, Wis., has placed on the market a new 
line of direct-current motors and gener- 
ators designated as type “K,” especially 
designed to meet the mechanical and elec- 


COMMUTATOR END, TyPE K Moror. 


trical requirements of direct-current ma- 
chines that can be adapted to modern con- 
ditions of shop work. The demand for a 
wide variation in speed by shunt-field con- 
trol in motors with oecasional heavy over- 
loads at any speed has called for material 
improvement in commutating qualities. 


PuLLEY END, Type K Moror. 


The new type “K?” direct-current motor is 
equally well adapted to belt drive at con- 
stant speed and continuous service, or gear 
drive, variable speed and intermittent 
service. 

The external] appearance is similar to 
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the types “N” and “B” motors heretofore 
manufactured by the company, but the con- 
struction differs in many important de- 


tails, and, in fact, represents a new design 


throughout. The changes, both electrical 
and mechanical, are the result of many 
years’ experience in the construction of 
motors for industrial purposes. 
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surface, and the poles are fastened to it by 
countersunk filister-head cap screws. The 
pole cores are of open hearth steel, circular 
in cross-section. These cores are ma- 
chined on one end to fit the inner surface 
of the cylindrical yoke, and on the other 
to receive the pole-shoes. The pole-shoes 
are built up of annealed steel punchings, 
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Tyre K Moror-Drivinc LATHE THROUGH PATENT GEARED HEAD. 


The cylindrical field magnet yoke is of 


open hearth steel, machined on each end 


to receive the housings that carry the bear- 


ings. The housings are held in place by 


and are fastened to the poles by flat-head 
machine screws. 

The armature cores are built up of sheet 
steel punchings, the laminations being 


TyPE K Moror-DRIvinG PLANER, WITH CONSTANT SPEED RETURN. 


through bolts, and on four-pole machines 
can be rotated ninety degrees or 180 de- 
grees to allow for side wall or ceiling 
mounting. Bipolar machines can be ar- 
ranged for floor or ceiling mounting. The 
yoke is machined on the inside cylindrical 


keyed to the shaft. In building up the 
core the laminations are separated at in- 
tervals so as to form radial ducts. The 
punchings are firmly clamped between 
cast-iron end heads,,which serve also as 
supports) for7 the ends "of the “armature 
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coils. The armature coils are form wound 
and interchangeable. The commutator is 
of large diameter and ample wearing 
depth. Clamping rings hold the bars 


firmly, and the whole construction is such: 


as to secure a perfect cylindrical surface 
free from high or low bars. 

The bearings are large, lubricated by oil 
rings which rest on the shaft and dip into 
oil wells beneath. 

The brush-holders are of the reaction 
type, allowing the brush to follow the sur- 
face of the commutator freely. The brush 
studs are fastened to a rocker arm 
mounted on the bearing housing, allowing 
the brushes to be set at the best running 
position. The brushes are of graphite, 
and are connected to the holders by flex- 
thle copper shunts, so that the current. is 
not compelled to pass through any sliding 
contacts. 

The standard type “K” motor is made 
open at the ends, but may be constructed 
semi-enclosed or totally enclosed by the 
addition of suitable metal enclosing covers 
which are readily fitted to the end hous- 
ings. 

The type “K” machines operate ex- 
ceptionally well as generators. The 
generators are compound wound and will 
deliver any current from zero to full 
rated output without sparking and with- 
out shifting brushes. 


—_<--@—__ 
Ward Leonard Push -Button 

Automatic Motor Starters. 

The Ward Leonard Electric Company, 
Bronxville, N. Y., has designed a new 
automatic motor starter, embodying the 
latest features and improvements in the 
art. This line of starter is best described 
by the specifications to which they con- 
form. These specifications are published 
in full herewith: 

SPECIFICATIONS COVERING SELF-STARTING 
PANEL. 

Kirst—The panel shall start the 
motor on the making of a circuit by means 
of a push-button, the push-button not to 
carry over three amperes. This circuit 
shall become deenergized as soon as the 
automatic switch closes, so that the push- 
button, when released, docs not have to 
break the cireuit. 

SECOND—The motor shall stop when a 
push-button is pushed, breaking a cir- 
cuit of not over one-tenth of an ampere. 

Tritkp—When the motor is not running 
there shall be absolutely no power ab- 
sorbed by the self-starting panel or by 
the motor. 

Fourti—tThe self-starting panel shall 
consist of: 


(A) Double-pole knife switch and two 
fuses, 
(B) An automatic switch which shall 


be a self-closing switch, to establish the 
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main line circuit. It will close when ener- 
gized by closing a push-button, and will 
automatically open the circuit upon over- 


load, upon “no-voltage” or when the 


“stop” push-button is operated. 


(C) Automatic resistance-controfling 
device. } 
(D) Resistance. 
(E) Overload device. 
(A) Knife Switch and Fuses. 


The knife switch and fuses shall be of 
the National Electric Code standard 
and shall be rugged and strong in con- 
struction. 

(B) Automatic Switch. 
1.—The automatic switch shall be of 

the laminated double-break type. 
2.—There shall be an auxiliary metal- 
to-metal break for shunting the lamine 
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(b) Resistance-controlling stationary 
contacts and movable contacts. 

(c) Dashpot. 
(a) Controlling Magnets with Switch. 

1.—The controlling magnets shall con- 
sist of a lifting magnet and a holding 
magnet, and at the short-circuit position 
of the resistance-controlling contacts, the 
lifting magnet shall be automatically open- 
circuited. 

2.—The holding magnet and its resist- 
ance shall not absorb more than ten watts 
after the motor has been started and is 
operating normally. 

3.—The lifting magnet shall have such 
a capacity that it will be possible to start 
the motor at least once each minute for 


an hour, taking ten seconds cach time for 


starting the motor, without in any way 


Pusn-BUTTONTAUTOMATIC Motor STARTING PANEL, 


and final carbon-on-carbon break. The 
automatic circuit-breaker switch shall be 
capable of automatically breaking a dead 
short-circuit across the full line voltage, 
without serious injury to itself. 

3.—The self-closing switch shall have 
no small, easily breakable, flimsy parts for 
breaking the circuit of the lifting mag- 
net, or for inserting a resistance in series 
with this magnet. It shall have a lifting 
magnet and a holding magnet, the lifting 
magnet being automatically short-circuited 
when the switch closes. 

4.—The holding magnet circuit shall 
he capable of standing continuously, with- 
out injury, the full line electromotive 
force. | 

5.—The self-closing switch shall be so 
interlocked with the resistance-controlling 
clement of the self-starter that it can not 
be automatically closed unless the resist- 


ance-controlling element is in the all-re-° 


sistance-in position. . 

6.—The self-closing switch magnet cir- 
cuit shall not take more than ten watts 
when the switch is in its closed position. 
(C) Automatic Resistance - Controlling 

Device. 

The automatic resistance-controlling de- 
vice shall consist of: | 

(a) Controlling magnets with switch, 


injuring or materially altering the opera- 
tion of the magnet. 
(b) Resistance - Controlling Stationary 
Contacts, Ete. 

1.—The stationary resistance contacts 
shall be readily removable and renewable 
from the face of the controller. 

2.—The movable contacts (sliding 
shoes) of the resistance-controlling device 
shall be casily renewable and of the self- 
aligning, self-adjusting type, and be able 
to ride over any projection standing one- 
sixteenth inch above the surface of the 
contact segments. There shall be at least 
two independent shoes for each movable 
contact. 
(c) Dashpot. 

1.—The dashpot shall be a vacuum 
dashpot, with sufficient oil in the dash- 
pot so that at all times there will be a 
perfectly air-tight joint between the 
plunger and the dashpot walls. 

2.—The condition of the vacuum shall 
not be dependent in any way on felt or 
leather washers. 

(D) Resistance. 

1.—Resistance material, when cold, 
shall stand without injury or alteration. 
a current of fifty per cent in excess df the 
full load |motor-current for one ‘minute, 
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or 100 per cent in excess of the full load 
motor current for twenty seconds. 
2.—The resistive conductor shall be of 
a metallic alloy of high fusing point and 
with a temperature coefficient not greater 
than that of ordinary German silver. Re- 


sistance materials which rust, or whose 


resistance alters greatly when heated, such 
as copper, iron or carbon, will not be ac- 
ceptable. 

3.—The resistive conductor shall be sur- 
rounded by, and mechanically held in posi- 
tion bv, a high-class insulating material, 
eo that in case the conductor be melted by 
excessive current or broken by mechanical 
strain, the conductor can not move. 


4.—The resistance material shall be so 


arranged that in case of burn-out it shall 
be impossible for flames to be developed 
or for molten metal to be ejected from the 
casing. 

(E) Orerload Device. 

The overload device shall operate by 
breaking the circuit or the holding mag- 
net of the main line solenoid switch, there- 
by positively causing the switch to open. 
Overload devices which operate by short- 
circuiting the no-voltage magnet will not 


be accepted. 
—_—_<-@-——— 


Window Lighting. | 
Window lighting may be divided into 
two classes. Where the lights themselves 
are the attraction, and where lights are 
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eyes as they do for their stomachs.” That 
there is a measure of truth in this state- 
ment can not be denied. 


People looking in the window often. 


make the statement that the light is “hard 


at 
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thus allowing the use of clear lamps. At 
the same time cnough light passes through 
the prisms to make a pleasing appearance 
and add to the advertising value of the 
lights. Where it is desired to hide the 


THE HOLOPHANE SYSTEM OF LIGHTING. 


on the eyes,” which simply means that 
the source of light is too intense to be 
comfortably or safely looked at. For a 
window where goods are shown, the light 


Tor AND SIDE Views oF HOLOPHANE Winpow REFLECTORS. 


used to properly illuminate the goods dis- 
played. In the first class come saloons 
and places where no goods are displayed 
and the lights simply are used for at- 
tracting attention. Unfortunately,’ this 
method is often used where the result de- 
sired is to show the goods, as, for example, 
where rows of bare incandescent and elee- 
tric lamps form the border of a display 
window. Owing to their being in the line 
of vision, they fail in producing proper 
results. : . 
A famous French scientist charges 
Americans with “caring as little for their 


of not only 


should be entirely hidden and at the same 
time concentrated strongly on the goods 
displayed. 

The Holophane system of lighting is 
particularly adaptable to window lighting. 
The accompanying illustrations show two 
forms of Holophane reflectors for window 
lighting. They can be used advanta- 
geously where the lights are placed either 
horizontally or vertically along the frames 
of the window. Thev have the advantage 
concentrating the light 
strongly on. the goods but also protecting 
the eyes from the glare of the filament, 


lights entirely they should be placed just 
above the top of the glass of the window. 
The Holophane reflectors will then con- 
centrate the light and direct it downward, 
allowing just sufficient illumination for 
the ceiling. The reflectors can be slanted 
so as to illuminate a window of any 
depth or height. In case they are not 
placed higher than the top glass, a black 
band should be painted on the glass of 
sufficient depth to hide the reflectors from 
observation from the street. 

A novel effect may be obtained by form- 
ing any desired sign in the black band, the 
light shining through the Holophane re- 
flectors, making the letters stand out dis- 
tinctly. 

—_-@—<——____ 

Central & South American 

Telegraph Company. 

A special meeting of the stockholders 
of the Central & South American Tele- 
graph Company will be held on May 14 
for the purpose of voting upon a proposi- 
tion to increase the capital stock from 
$8,000,000 to $12,000,000. It is pro- 
posed to issue $2,000,000 of the new 
stock, as a twenty-five per cent stock divi- 
dend, representing the capitalization of 
earnings expended for additions and im- 
provements. The balance of the au- 
thorized issue will be reserved for future 
use in connection with expenditures for 
the new cable between New York and 
Colon, and other extensions and better- 
ments: 
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DOMESTIC AND EXPORT. 

BOSTON ELEVATED RAILWAY COMPANY—At a special meet- 
ing of the Boston Elevated Company it was voted to authorize an 
issue of $5,800,000 bonds and $8,000,000 stock. The stock will be 
offered to stockholders at a price to be determined by the railroad 
commissioners. The proceeds of the stock will be used for paying 
for the construction of the Cambridge subway, while the sale of the 
bonds will provide funds for power additions, new equipment and 
the Forest Hill extension. 


MORE COLORADO POWER PLANS—A project has been started 
in Boulder, Col., for a hydroelectric plant, known as the Boulder 
Hydroelectric Company. The incorporators are James Cowie, Will- 
iam Babcock and Norton Montgomery. The plan is to take water 
from Boulder creek at three different points, securing altogether 
about 15,000 horse-power. A plan for the lighting of Garfield county 
and adjoining territory by power from the Colorado river is pro- 
jected by a new company, at the head of which is Charles Hamblin, 
of Indianapolis. The scheme is to divert part of the Colorado river 
from a point near its junction with the Grand river through a 
tunnel to the proposed plant of the new company a mile distant. 
It is the intention in this way to furnish the power for the light- 
ing and operating of the machinery in the placer mines along the 
Colorado, Grand and Green rivers. An application has been filed 
with the state engineer by Mr. Hamblin for permission to divert 
6,000 second-feet of water from the Colorado river for this purpose. 
It is expected that work will be begun on the proposed plant im- 
mediately upon the granting of the application. 


CHARTER GRANTED TO OKLAHOMA ELECTRIC LINE—The 
territorial secretary has granted a charter to the El Reno, Oklahoma 
City & Shawnee railroad, standard gauge, with headquarters at 
Oklahoma City, Chicago and New York. The road is capitalized at 
$2,500,000. The incorporators are G. N. Martin, of Chicago; S. P. 
McIntyre, of New York, and Elmer E. Houghton, Nick M. Ellis and 
John H. Wright, of Oklahoma City. The charter application shows 
that the purpose of the company is to construct an electric line 
from El Reno via Oklahoma City to Shawnee, with a branch 
line to Norman. A corps of surveyors is surveying the line 
between Oklahoma City and Shawnee, and it is expected that 
this work will be completed within a few weeks. Actual 
construction will follow as soon as possible. It is believed 
that the company backing the enterprise will arrange to pur- 
chase the Oklahoma Interurban Traction Company’s line, now 
operating from Oklahoma -City to East Capito) Hill. 


CONNECTICUT POWER PLANS—Plans and specifications that 
have been in the hands of contractors for some time for the power 
station to be built by the Uncas Power Company, of Norwich, Ct., 
about 4,000 feet northwest of Scotland station on the Shetucket 
river near Sheep Rock cut, have been returned to the company with 
bids for the erection of the dam and power-house and the contract 
will be immediately awarded. The contract requires that the 
power-house be ready for the installation of machinery by August 1, 
1907, and the dam ready to close not later than October 1. Con- 
tracts were signed with the General Electric Company some time 
ago for the electrical plant and require that the plant be ready 
for operation not later than October 15. A contract has been signed 
with S. Morgan Smith Company, of York, Pa., for the water-wheels, 
etc., to be complete and ready for use October 15. Each of the 
above-mentioned contracts carries a penalty of $25 per day after 
specified time. The dam Ís to be 480 feet long and rising thirty-two 
feet above solid rock bottom, which is to be found four feet below 
the river bed. It will be modern in design, built in circular or arch 
form. The pond will recede over four miles from the dam and for 
about 1,800 feet will rest against the railroad tracks, which must be 
raised seven feet to avoid overflow and to enable the power com- 
pany to use the full capacity of its plant. 


PERSONAL MENTION. 

MR. EDGAR VAN ETTEN, long identified with Vanderbilt in- 
terests and formerly general manager of the New York Central, has 
resigned his vice-presidency of the Boston & Albany Railroad to as- 
sume the presidency of the Long Acre Electric Light and Power 
Company. 


MR. ED. MAIN, who has resigned from his position as city 
engineer of Rockford, Ill, has accepted the position of chief en- 
gineer of the Rockford & Interurban Railway Company. He will 
have charge of the roadbed and overhead work, besides the con- 
struction of extensions and new lines. 


MR. JOHN SHIELDS, for a number of years superintendent of 
the Fourteenth street line of the Detroit (Mich.) United Railways, 
has been appointed superintendent of the Bay City and Saginaw 
(Mich.) street railways and the interurban line connecting them, 
for the Saginaw Valley Traction Company. 


MR. CHARLES R. HUNTLEY has been elected president of the 
Buffalo (N. Y.) General Electric Company to succeed the late 
Daniel O’Day. Mr. Huntley has been serving the company in the 
capacity of vice-president and general manager for many years and 
is an able and energetic executive. 


MR. C. C. LINES, superintendent of track and lines, Rockford 
& Interurban Railway Company, was presented with a handsome 
gold watch by his associates on April 30. Mr. Lines worked his 
way up from the position of motorman, and has been with the 
company for eleven years. He has given up his local work at 
Rockford to take charge of the construction of the Beloit line which 
the company is now building. 


PROFESSOR ALEXANDER GRAHAM BELL received the de- 
gree of Doctor of Science from Oxford University, England, on 
Thursday, May 2, in recognition of his efforts to teach the deaf and 
dumb to speak and for his invention of the telephone. The presenta- 
tion was made by the dean of the faculty of science, Professor A. E. 
H. Love. The same evening Dr. Bell was given a dinner in London 
by the Institution of Electrical Engineers. 


MR. W. R. GOUDY, for sixteen years with the Sioux City Gas 


and Electric Company, of Sioux City, Iowa, has been selected by the 


United Gas Improvement Company, of Philadelphia, to represent it 
in the Syracuse Lighting Company, of which it has secured control. 
He will be elected secretary. Louis L. Waters, the present secretary 
of the Syracuse Lighting Company, will resign. The Sioux City 
plant is controlled by the United Gas Improvement Company. 


MR. MORRIS W. MEAD is now affiliated with the H. W. Jobns- 
Manville Company as manager of its electrical and insulating de- 
partments. Mr. Mead’s twenty-four years’ experience as superin- 
tendent of the Bureau of Electricity for the city of Pittsburg and 
his later connection with the National Cable and Wire Company as 
general sales manager has made him thoroughly acquainted with the 
practical questions of electrical construction and contract work. 


DR. GEORGE OTIS SMITH has been appointed by President 
Roosevelt director of the United States Geological Survey, suc- 
ceeding Charles D. Walcott, who takes up his duties as secretary 
of the Smithsonian Institution. Dr. Smith was born in Aristook 
county, Maine, thirty-six years ago. He is a graduate (Ph.D.) of 
the Johns Hopkins University. He has been connected with the 
Survey since soon after his graduation (1896) and has done a great 
deal of important work. 


MR. CLARENCE P. HAYDEN, superintendent of the Exeter, N. H. 
lines of the New Hampshire Electric Railways, has been appointed 
division superintendent, vice Robert S. Dunbar, resigned. 7 His 
division embraces the Haverhill, .\Lawrence,and Salem lines, ‘and 
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Canobie Lake park. He has assumed his duties with headquarters 
at the Salem station, and for the present will superintend the 
eastern and western divisions of the system, no selection having 
yet been made by the company officials for the eastern division 
position. 


MR. GEORGE H. DANIELS, for the last two years at the head 
of the advertising bureau of the New York Central & Hudson 
River Railroad, has retired from active service. He will be suc- 
ceeded by John C. Hammond, who has acted as press representative 
of the New York Central for several] months. Mr. Daniels began 
railroading as a rodman, at the age of 15, in the engineering corps 
of the Chicago & Pacific Railroad. He became freight and pas- 
senger agent of the railroad in 1872. He was later general ticket 
agent of the Wabash and finally chairman of the Chicago eastbound 
passenger committee. In 1889 he was appointed general passenger 
agent of the New York Central. He put into effect many novel 
ideas for advertising the road, one of which was the establishment 
of the Four Track News, which he originated. Mr. Daniels is one 
of the most widely known railroad officials in the world, and his 
courtliness and geniality has won him a host of devoted friends. He 
has been anxious to retire for over a year, the death of his wife 
having affected him deeply. A wide circle of friends and acquaint- 
ances, particularly in the newspaper and advertising fraternity, 
will wish “Uncle George” much joy and peace in his well-earned 
retirement. 


OBITUARY NOTES. 


MR. WILLIAM J. McKINNIE, a well-known Cleveland business 
man, died on Sunday, April 28, at his home, 2803 Prospect avenue. 
He was seventy-six years old and had lived a life of great usefulness. 
The Cleveland Plaindealer says: “He was one of the founders and 
the first president of the Cleveland Telephone Company, founder of 
what became the Cleveland Electric Lighting Company, director in 
the New York, Pennsylvania & Ohio Railroad Company and the 
Pittsburg & Toledo Railroad Company, a member of the firm of An- 
drews, Hitchcock & Company, coal dealers, and president of the 
Playford Stoker Company, which no longer exists. He held as 
many more positions of minor importance.” 


MR. PERRIN TRUMAN KELLOGG died at his home in White- 
field, N. H., Monday, April 22. He was born at Worcester, Vt.. 
October 27, 1863, educated at Montpelier academy and Dartmouth 
college, and after studying law at Montpelier was admitted to the 
bar in New Hampshire. Mr. Kellogg was the organizer of the 
Whitefield Water Company, the Whitefield Manufacturing Company 
and the Gorham Electric Light Company, of which he was a 
director and stockholder. He was also a stockholder of the White- 
field Electric Light Company and a stockholder and director of the 
Maine Condensed Milk Company. He organized, and at the time of 
his death was president of, the Lancaster-Jefferson Electric Light 
Company, and was one of the owners of the “Molley Falls,” water- 
power. 


MR. NATHANIEL PARKS, eighty-two years old, a pioneer in 
electric experiments and inventions, says the New York Sun, died 
at his home in Deansboro, Oneida county, N. Y., Tuesday, April 30. 
When a young man Mr. Parks became interested in the subject of 
electricity, and devoted much time to studying and experimenting 
with this element with a view to using it for mechanical and com- 
mercial purposes. In company with Daniel B. Goodwin, of Water- 
ville, N. Y., he sank several miles of wires in the Shenango Canal 
near Bouckville, and to these wires attached telegraphic instruments 
for the purpose of testing the practicability of a water cable. The 
information thus gathered was increased by experiments made on 
a more extended scale in the Harlem river by Mr. Parks, in company 
with Cyrus W. Field, who laid the first Atlantic cable in 1858. Mr. 
Parks had an important part in perfecting the arrangements for 
laying this cable and transmitted some of the first messages over it. 
He devised many electrical appliances, but failed to benefit in a 
financial way from his inventions. 


ELECTRICAL SECURITIES. 


As time runs on there appears on the market’s horizon a brighter 
aspect, and it is evident that a more hopeful feeling prevails. This 
is, however, a condition always engendered by a rising market. 
There has been a real improvement, recently, the continued and un- 
broken ease in money rates being a potent factor in stimulating 
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this improvement. Less apprehension is felt, nowadays, by Western 
interests concerning the ability of their own financial institutions 
to meet seasonable demands, and New York has lost some of its 
prestige as the leading financial centre of the country. There has 
been some dullness in the market, pending the consumers’ deter- 
mination to stay purchasing until concessions are made for raw 
material. So far there has not been much indication of a rush on 
the part of the producers to force the market, particularly in those 
metals upon which the electrical interests are dependent. Indeed, 
there is danger, that in waiting too long, there may come a heavy 
demand for raw materials all along the line, resulting possibly in 
an advance in price. This, however, is not warranted, in the face 
of the high prices prevailing, and the quantity of material which 
must inevitably have been stored during the lull against the orders 
which must come, probably sooner than later., 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 4. 


New York: Closing. 
Allis-Chalmers common................e000- 11% 
Allis-Chalmers preferred................000. 3214 
Brooklyn Rapid Transit.................... 614% 
Consolidated GaS......... 0... 0. cece ee eee 133 
General Electric... ........ ccc cece cece eee 148144 
Interborough-Metropolitan common.......... 251% 
Interborough-Metropolitan preferred......... 60 
Kings County Electric...................... 126 


Mackay Companies (Postal Telegraph and 


Cables) common (ex-dividend)......... 70% 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 681% 
Manhattan Blevated............ 0... cece eee 1391% 


Metropolitan Street Railway................ 94 


New York & New Jersey Telephone..... wees 114% 
Western Union.............. cc cece ee eee ee 82%, 
Westinghouse Manufacturing Company (ex- 
dividend) 23 ox bs ected awed lo Sack ode eed 143% 
Boston: Closing. 
American Telephone and Telegraph......... 124 
Edison Electric Illuminating................ 202 


Massachusetts Electric............... 0. cee ee 561% 
New England Telephone................000- 
Western Telephone and Telegraph preferred. 70 


The Western Telephone and Telegraph Company has sold to 
Kidder, Peabody & Company $8,000,000 5 per cent two-year notes, 
dated May 1, 1907, in denominations of $1,000, $5,000 and $10,000. 
Interest is payable May and November. They are secured by $12,- 
000.000 of Western Telephone and Telegraph collateral trust bonds 
due 1937. The Western Telephone and Telegraph Company earned 
for the year ended January 31, 1907, $1,800,000; interest on funded 
debt and taxes amounted to $500,000, leaving a balance applicable 
to interest on notes and dividends on the stock of $1,300,000. 

The annual report of the New England Telephone and Telegraph 
Company is as follows: gross revenue, $9,312,999; operating expenses, 
$7,489,349; net, $1,823,650; dividends, $1,672,857, leaving a surplus 
of $150,793, as compared with $165,473 for the previous year, 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........ ee 52H 
Electric Storage Battery preferred.......... 52% 


Philadelphia Electric. ......... 0.0... 0c cee eee 834 


Philadelphia Rapid Transit................. 21% 
United Gas Improvement (ex-dividend)..... 921% 
Chicago: Closing. 
Chicago Telephone............ cc ccc eseecceee 130 
Chicago Edison Light............... 0.000 cee 143 
Metropolitan Elevated preferred............. 65 
National Carbon common...............000- 70 
National Carbon preferred.............0.e0. 114% 


Union Traction common..............2. 008+ — 
Union Traction preferred................... — 
The Metropolitan Elevated April daily average of passengers was 
156,275, an increase of 18,798. | 
The South Side Elevated daily average number of passengers 
carried for April was 103,152, an increase of 7,396. 
The Northwestern Elevated Company’s daily average carriage of 
passengers during April was 90,134, an increase of 5,890. 
The daily average passenger traffic of the Oak Park Elevated for 
April, including transfers, was 50,248, an increase of 1,227. 
The Chicago Stock Exchange is arranging to list local traction 
deposit certificates to be traded in instead of the shares,of, the North 
and West Chicago and Union Traction companies. 
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ELECTRIC LIGHTING. 
GRAND RAPIDS, WIS.—The proposition to purchase the electric 
lighting plant in this city has carried by a majority of about twenty 
votes. 


WABASH, IND.—Jay Brown’s manufacturing plant and electric 
light plant at North Manchester have been destroyed by fire. The 
loss is $20,000; insurance, $15,000. 


CHARLOTTE, N. Y.—At a special election it was voted to bond 
the village for $18,000, the money to be used in repairing and en- 
larging the municipal electric light and water plants. | 


LA CROSSE, WIS.—The Wisconsin Light and Power Company, 
the competitive lighting company organized here two years ago, 
has sold its properties to the La Crosse Gas and Electric Company. 


MORRISTOWN, N. J.—The United Electric Company is planning 
the erection of an entirely new $150,000 power plant, to be com- 
pleted, if possible, within a year’s time. The land to be used is a 
plot 125 feet by 300 feet. 


HEMPSTEAD, TEX.—A modern electric light plant, to be in- 
stalled and run under the ownership and management of a cor- 
poration, is proposed for Hempstead. Plans for the enterprise 
are yet in the elementary state. 


RUTHERFORD, N. J.—The committee of fifteen appointed by 
Mayor Brinkerhoff, of Rutherford, to investigate the proposition to 
establish a municipal lighting plant, has reported against the 
scheme, as it would cost $216,000. 


CHELSEA, MICH.—Ground has been broken for a substation 
for the Commonwealth Power Company, of Jackson. The plant is 
located on property adjoining the Detroit, Jackson & Chicago elec- 
tric line, to which the power is to be furnished. 


DAVENPORT, IOWA—The sum of $8,559.50 has been paid by 
the Independent Light and Power Company to Henry G. Schmidt 
for a tract of land in the western end of the city, on which is to 
be erected the new lighting plant of the company. 


HOQUIAM, WASH.—The work of clearing the site for the new 
power plant to be built by the Gray’s Harbor Railway and Light 
Company, has been started. This plant will furnish power and 
light for Hoquiam and Aberdeen and will be the best equipped in 
this part of the state. 


STOCKTON, CAL.—Ground has been broken by the American 
River Electric Power Company for the erection of its new power- 
house on Banner Island. Nearly all of the machinery for the equip- 
ment of the plant is on the ground, and the remainder is on the 
way from the East. This plant will supply local customers, par- 
ticularly the traction company. 


KENOSHA, WIS.—The towns of Bristol and Salem are planning 
the installation of a $40,000 electric lighting plant to furnish elec- 
tricity not only for the lighting of the streets of the two villages, 
but for use in the homes of farmers in the towns. The president 
of the new company is A. S. Higley. It is planned to have the 
plant in operation by September. 


BLACK RIVER FALLS, WIS.—Work has been started on the 
water power plant on Black river. The entire contract has been 
let to a New York firm. The work is to be pushed along four lines 
of construction at the same time—the work on the dam proper, the 
fiume, nearly two miles long; the power-house and the distributing 
line, Several hundred men will be employed. 


NEWARK, N. J.—The Newark common ‘council special com- 
mittee on municipal lighting has given its approval to a plan for 
the establishment of a public electric lighting plant at the old 
Newark waterworks pumping station, in Belleville. City Counsel 
Nugent will prepare a resolution calling for a special election at 
which the citizens can vote upon the question of a $1,000,000 bond 
issue for this purpose. 


FULTON, N. Y.—Plans and specifications are in course of prep- 
aration by the Fulton Light, Heat and Power Company’s engineers 
for a substantial increase of the company’s plant and capacity. 
The company recently added to its equipment, increasing its horse- 
power from 420 to about 900, but the demands for power continue 
to increase. The company has, therefore, decided to again more 
than double its capacity, the plans now under consideration aiming 
to provide for an increase of 1,000 or 1,200 horse-power. 
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NEW INCORPORATIONS. 
GUTHRIE, OKLA.—Banner Telephone Company, Dover. $500. 
Directors: A. L. Mayes, L. D. Bond, Fred Schields, W. E. Swetzer. 


HARRISBURG, PA.—The Columbia Bangor Power Company, of 
Portland. $225,000. Incorporators: William Bray, Milton Flory 
and David L. Emanuel. 


PITTSBURG, PA.—Fort Pitt Light, Heat and Power Company, 
Turtle Creek. $10,000. Directors: B. S. Hare, M. R. Chubbuck, 
E. L. Van Dermast, Pittsburg. 


MADISON, WIS.—The Century Telegraph Construction Com- 
pany. A foreign corporation organized under the laws of New York. 
$500,000. Wisconsin agent, C. J. Chapin, Milwaukee. Capital repre- 
sented in Wisconsin, $10,000. 


SPRINGFIELD, ILL.—Peoria, Lincoln & Springfield Traction 
Company. To construct and operate a railway from Lincoln, Logan 
county, to Mackinaw, Tazewell county, Illinois. $400,000. Incorpor- 
ators: C. Zilly, W. H. Burke, C. A. Wright. 


MONTPELIER, VT.—The Jones & Lawson Power Company, of 
Springfield. For the purpose of furnishing electricity for light, heat 
and power. $48,000. Incorporators: C. A. Woolson, James Hartness, 
W. D. Woolson and Fred B. Gill, of Springfield. 


SPRINGFIELD, ILL.—Chicago, Ottawa & Peoria Railway Com- 
pany. To construct a railway from Chicago to Peoria and from 
Ottawa to Princeton, all in the state of Illinois. $500,000. Incor- 
porators: H. E. Chubbuck, W. H. Carnahan, G. M. Mattis. 


MADISON, WIS.—The Badger Mutual Telephone Company, 
Orange; $10,500; incorporators: G. B. Bailey, H. C. Abramson, H. J. 
Halberg and three others. The Liberty-Newton Telephone Company, 
Liberty; an amendment increasing its capital from $1,400 to $3,650. 


MONTPELIER, VT.—Passumpsic Telephone Company. To 
operate in Essex, Orleans and Caledonia counties. $250,000. Incor- 
porators: George H. Prouty, of Newport; John Rickaby, L. P. Slack 
and Edmund F. Taft, of St. Johnsbury, and Matt B. Jones, of New- 
ton, Mass. 


DILLON, MONT.—The Centennial Telephone Company. $20,000. 
Robert T. Boatman, president; A. B. Wakefield, vice-president; Pear] 
I. Smith, of Dillon, secretary and treasurer. The company will im- 
mediately begin the building of a line between Monida and Lake- 
view. 


PITTSBURG, PA.—Mentor Street Railway Company, Elizabeth, 
Allegheny county. To build ten miles of road in Elizabeth and ad- 
joining counties. $60,000. President, D. B. Negley, Pittsburg. Di- 
rectors: R. L. Kern, J. K. Neagley, George McKain, N. F. Bicking, 
Pittsburg. 


HARRISBURG, PA.—Perkiomen Valley Traction Company. To 
build a line from Collegeville to Schwenksville, a distance of six 
miles, connecting at Collegeville with the road from Philadelphia to 
Pottstown, which is to be extended to Reading. I. H. Bardman, 
president. $75,000. 


ATLANTA, GA.—Articles of incorporation have been granted 
to the Georgia Electric Railroad Company, which proposes.-to build 
an extension of the Brookwood trolley line, north of Atlanta, to 
Buckhead, a distance of about four miles. This company is sub- 
sidiary to the Georgia Railway and Electric Company, and has the 
nominal capital of $10,000. 


GUTHRIE, OKLA.—The Citizens’ Telephone Company, of Drift- 
wood; $3,500; incorporators: H. J. Kragh, J. W. Gass, John Angels, 
A. C. Hoefer, W. E. Barkley, W. H. Cloyd and S. C. Lambert. The 
Capron Telephone Company, of Capron; $7,000; incorporators: Fred 
J. Fash, W. D. Anderson, Joseph T. Fash, J. M. Daughhetee, Charles 
E. Curran, Conrad Schwartz, J. C. Walker and William Webb, all 
of Capron; E. U. Anderson, of Kiowa, Kan. 


SPRINGFIELD, ILL.—St. Louis, Terre Haute & Quincy Traction 
Company. To construct a line from a point in Illinois opposite 
Terre Haute, Ind., through the counties of Adams, Pike, Scott, 
Greene, Macoupin, Sangamon, Montgomery, Shelby, Coles, Cumber- 
land, Clark, Fayette, Bond and Madison, to Venice and Quincy. 
lll. $25,000. Inecorporators and first board of directors: Edward 
Yates, Pittsfleld; Peter Chase, Decatur, Ill.; H./T. Wilson, Virden, 
Ill., and E. E. Barclay, Springfield, IN, 
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LEGAL NOTES. 

CONTRIBUTARY NEGLIGENCE IN ACCIDENT CASES—A 
volunteer who, having been warned of the danger of approaching 
a broken electric wire which he knows to be uninsulated and to 
carry a current for lighting purposes, and to have shocked another 
into insensibility, approaches the wire for the purpose of deter- 
mining whether or not it is still alive, is held, in Carroll vs. Grande 
Ronde Electric Company (Or.) 6 L.R.A.(N.S.) 290, to be guilty of 
such negligence that no recovery can be had for his death, in case 
he places his hand within the danger zone, and a shock from the 
wire kills him. 


RAILWAY COMPANY’S REPORTS—A report made to the claim 
agent of a street railway company by the conductor and motor- 
man of an electric car, of an accident in which a passenger was 
injured, which was made pursuant to a standing rule of the com- 
pany for the information of the claim agent, as a basis for settle- 
ment or for use of counsel in case of suit against the company, is 
held, in Re Schoepf (Ohio) 6 L.R.A.(N.S.) 325, to be a privileged 
communication, the production of which can not be enforced in 
the taking of depositions before the trial in a suit against the 
company for injury received in such accident, 


NEW PUBLICATIONS. 

AMERICAN PUBLIC WORKS ASSOCIATION—The report of 
the second convention of the American Public Works Association, 
held at Atlanta, Ga., September 14 and 15, 1906, has been published. 
This contains the papers read at the convention, the membership 
list, by-laws and association rules. 


BULLETIN OF PURDUE UNIVERSITY—tThe annual catalogue 
of Purdue University, Lafayette, Ind., for 1906-1907 has been issued, 
This catalogue gives the courses of administration and instruction 
for the season of 1907-1908. There is a full description of the 
courses, a register of students and a list of the degrees conferred. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELEC- 
TRICIANS—The eleventh annual report of the International As- 
sociation of Municipal Electricians has been published. This report 
gives the proceedings of the eleventh annual convention, numerous 
portraits of the prominent officers, and the question box presented 
at the convention. 


RAILWAY SIGNAL ASSOCIATION—The proceedings of the 
Railway Signal Association for the year 1907 has been published. 
This gives the reports of the meetings held during the year. The 
next meeting of the association will be held at the building of the 
American Society of Civil Engineers, 220 West Fifty-seventh street, 
New York city, Tuesday, May 14. The annual meeting will be held 
in Milwaukee, Wis., October 8 to 10. 


NEW MANUFACTURING COMPANIES. 
SPRINGFIELD, ILL.—The Carbon “Manufacturing Company has 
been incorporated with a capital of $10,000 to manufacture carbons 
and by-products. The incorporators are Edmund M. Hybarger, 
Julius Broel and Warren Penwell. 


BROOKLYN, N. Y.—The United States Meter Company, of 
Brooklyn, has been incorporated for the manufacture of meters 
for water, gas and electricity. The capital stock is $100,000, and 
the directors: Howard Marwell, John G. Buchler, James Grady, 
Philip Ranch and E. R. Ellsworth, all of Brooklyn. 


SPRINGFIELD, ILL.—The secretary of state has issued a license 
to incorporate to the McDonald Electric and Supply Company, of 
Alton, with a capital stock of $10,000. The company will manu- 
facture electrical supplies and machinery. The incorporators are 
C. H. McDonald, F. T. McDonald and J. V. E. Marsh. 


JERSEY CITY, N. J.—Articles of incorporation have been filed 
with the county clerk by the National Railway Equipment Company, 
to manufacture and sell railway, freight and street-car appliances. 
The capital is $10,000 and the incorporators are Charles R. Barnes, 
Rochester, N. Y.; P. Anthony Brock and Howard C. Griffiths, Jersey 
City. 


DETROIT, MICH.—Organized for the manufacture of “silent” 
car wheels, the Noiseless Car Wheel Company will locate in Detroit. 
Articles of association show a capital stock of $1,000,000, divided 
into 10,000 shares. The product of the company, it is stated, has 
been attracting much attention among street-car men, as it is 
planned to do away with several objectionable features. 
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ELECTRIC RAILWAYS. 
OWENSBORO, KY.—The Owensboro City Railway Company will 
experd $50,000 this summer on improvements. 


NAZARETH, PA.—A franchise has been granted A Nazareth- 
Bath trolley for the use of the borough streets. 


AMITYVILLE, L. I.—The village board has granted a two-year 
extension to the franchise of the South Shore Traction Company. 


' BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company has 
placed an order for $900,000 worth of motors with the Westinghouse 
company. 


AUGUSTA, ME.—The sale of the Augusta, Winthrop & Gardiner 
railway to the Lewiston, Augusta & Waterville street railway has 
been concluded by the stockholders. 


MANKATO, MINN.—The city council has passed a street-car 
franchise granting the right to build and operate a local electric line 
and engage in a lighting and heating business, to W. L. Hixon and 
H. E. Hance, of Mankato. 


ALBANY, N. Y.—The state railroad commission has granted the 
application of the Utica & Southern Railroad for a charter under 
which it is authorized to construct an electric road from Clinton to 
Deansboro, and from there to Waterville and Hamilton. 


BUFFALO, N. Y.—President Henry J. Pierce, of the International 
Railway Company, announces that he has placed an order for $75,000 
worth of steel rails to be laid in Chippewa, Pearl and Franklin 
streets. The work of building the new lines will begin in June. 


BOSTON, MASS.—The railroad commissioners have authorized 
the Berkshire Street Railway Company to issue additional capital 
stock to the amount of $250,000 to pay indebtedness incurred in 
the construction and equipment of its road. The new stock is to 
be sold at par. 


HUDSON, N. Y.—At the annual meeting of the Albany & Hudson 
Railway Company the following directors were elected: H. G. 
Runkle, C. L. Rossiter, A. M. Young, Henry Seibert, Foster W. 
Voorhees, W. E. Sheehan, R. A. C. Smith, Horace E. Andrews and 
Seth L. Keeney. 


PHILADELPHIA, PA.—It is reported that a connection is to 
be built between the Philadelphia & Western and the Lancaster 
Traction Company, and that arrangements have been made with 
the McCalls Ferry Power Company to supply the current for the 
entire enterprise when the road is placed in operation. 


BALTIMORE, MD.—At the annual meeting of the United Rail- 
ways and Electric Company, the following were elected directors: 
H. C. Black, Alexander Brown, Frank A. Furst, William A. House, 
B. Howell Griswold, George C. Jenkins, Seymour Mandelbaum, 
Harry A. Orrick, John B. Ramsay, Douglas H. Thomas and Francis 
E. Waters. 


BUFFALO, N. Y.—The state railroad commission has denied the 
application of the Buffalo-Rochester Traction Company for permis- 
sion to build a trolley line connecting Rochester and Buffalo. This 
line was to have extended through Corfu, Batavia, Le Roy, Caledonia 
and Mumford to Rochester. Herbert P. Bissell was one of its prin- 
cipal promoters. | 


BALTIMORE, MD.—The Maryland Electric Railways Company 
has made a contract with J. G. White & Company, to supervise the 
electrification of the Baltimore & Annapolis Short Line Railroad. 
The latter was merged with the Maryland company last summer, 
and it was announced at the same time that it would be converted 
into an electric line. During the last few weeks extensive prepara- 
tions have been made for starting the work. | 


HARRISBURG, PA.—Governor Stuart, of Pennsylvania, has 
signed the Homsher bill, giving trolley lines the right to do an ex- 
press business and carry light freight. Light freight, according 
to the terms of the bill, includes farm produce, garden truck, milk 
and like merchandise. Local communities are permitted to impose 
reasonable restrictions, but, as amended, the bill carries the right 
on the part of the trolley companies to have the Common Pleas 
Court of the county review such regulations and to determine their 
reasonableness. 
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TELEPHONE AND TELEGRAPH. 


STERLING, COLO.—The Postal Telegraph-Cable Company has 
established an office at Julesburg. 


WINNIPEG, MANITOBA—The Bell Telephone will establish a 
telephone exchange at Fort Rouge. — 


AURORA, MINN.—The Mesaba Telephone Company is prepar- 
ing to install an exchange in Aurora. 


SARDINIA, OHIO—The People's Telephone Company has in- 
creased its capital from $5,000 to $15,000. 


‘BEAUMONT, TEX.—An order has been placed by the Beaumont 
Telephone Company for apparatus for the enlarging of its exchange. 


CHARLESTON, S. C.—The Western Union Telegraph Company 
has begun the work of putting its wires underground, as required 
by the city ordinances. 


HUNTSVILLE, ALA.—The Postal Telegraph Company is con- 
sidering the matter of extending its system to Huntsville either 
from Gadsden or Decherd. 


SALT LAKE CITY, UTAH—Plans are said to be under way for 
the consolidation of the Utah Independent Telephone Conipany with 
the independent companies of Idaho and Montana. 


MENA, ARK.—The farmers’ telephone line at Mena has been 
completed. The system takes in about seven miles of territory, 
and among the subscribers are about 100 Polk county farmers. 


HAILEY, IDA.—The Idaho Irrigation Company, Limited, has 
ordered from the Bell Telephone Company the wire that will be 
needed for a telephone system ugon the Big Wood river irrigation 
- project. This system will connect with the Bell long and short- 
distance lines at the town of Alberta. 


CHARLESTON, W. VA.—The work of cutting over the telephone 
system from the old Southern Bell exchange to the company’s new 
building on Hale street has been completed. The company has 
spent in the neighborhood of $200,000 for the construction of the 
new underground system, new equipment and the most complete 
building of its kind in the state. 


OAKLAND, CAL.—The district south of Alcatraz avenue and 
north of Thirtieth street is to have a central telephone office. 
Work has been begun by the Pacific Telephone and Telegraph 
Company on a two-story, reinforced concrete building at Forty- 
fifth and Telegraph avenue, to cost $45,000, which will be known 
as the Piedmont office of the company. 


OMAHA, NEB.—The Omaha Independent Telephone company, 
which was granted a franchise by the electors at the last fall 
election, has purchased of the Byron Reed Real Estate Company the 
ground for the site of its new central exchange building on Harney 
street. The property has a sixty-six-foot frontage on Harney and 
147 feet on Twentieth. The company will erect a $60,000 building. 
The company has also purchased five lots on Twenty-fourth street, 
on which it will erect at once a substation to cost $12,000. 


OTTAWA, QUEBEC—After prolonged negotiations, the city and 
the Bell Telephone Company have come to terms, and the company 
has been given a five-year monopoly. The city receives $5,000 a 
year, with the sum of $2,500 on account of the year just passed, and 
for which no payment has been made. A clause agreed to gives the 
city or a competing company the right, if desired, to erect poles 
and string wires any time during the last two years of the monopoly 
so as to be ready for business at the expiration of the grant. The 
rates for telephones will be $25 for house and $45 for office service. 
The city is given twenty free instruments. 


INDUSTRIAL ITEMS. 
W. S. BARSTOW & COMPANY, INCORPORATED, announces 
the removal of its New York offices to 50 Pine street, New York city. 
THE NATIONAL ELECTRIC LAMP COMPANY, Cleveland, 


Ohio, announces the removal of its New York office to the four- 
teenth floor of the West Street Bullding, No. 90 West street. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., has 
changed its San Francisco agent from Brown, Spear, Sloane & 
Company to the Telephone and Electric Equipment Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
ready for distribution its instruction book concerning the instal- 
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lation and operation of its new line of direct-current motors and 
generators, designated as type “K.” 


THE CENTRAL ELECTRIC COMPANY, 264-270 Fifth avenue, 
Chicago, Ill., is distributing some attractive literature calling at- 
tention to General Electric fan motors, Bryant “Security Snap” 
sockets, and Cutter’s cutout pulley. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
ready for distribution bulletins No. 1,086, No. 1,091, No. 1,092 and 
No. 1,093, describing and illustrating, respectively, direct-current 
series enclosed arc lamp, differential type, form C; direct-current 
motors, type EF; type S single-phase motors; small power motors, 
types GA and GD. 


THE ELECTRIC CABLE COMPANY, 17 Battery Place, New 
York city, has received an order from the New York City Inter- 
borough, for flexible mesh rail bonds, which will hereafter be used 
by this company. To meet the rapidly growing demand for this 
product the Electric Cable Company is building an extensive addi- 
tion to its plant at Bridgeport, Ct. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., is 
calling attention to the development of the company in a neat ad- 
vertising folder which it is mailing to the trade. The company an- 
nounces that it has secured the entire five-story building from 483 
to 489 Atlantic avenue, extending through to Purchase street, which 
it will connect with and occupy in addition to its present extensive 
quarters. This gives the company 35,000 square feet more space. 


THE AMERICAN CONDUIT COMPANY, 140 Nassau street, New 
York city, is distributing some attractive advertising literature, 
including curve sheets showing the cost of cement per cubic yard of 
concrete, the cost of stone per cubic yard of concrete, the cost of 
sand per cubic yard of concrete, the cost of labor per cubic yard 
of concrete, specifications for Portland cement concrete, and some 
interesting miscellaneous advertising matter referring to the ma- 
terial produced by the company. 


THE WESTERN ELECTRIC COMPANY, Hawthorne, Ill, is 
about to issue the 1907 edition of its supply catalogue, This will be 
a large volume of 700 pages, and will list everything of importance 
in the electrical line. These supply catalogues have been greatly in 
demand by dealers and those interested in electrical supplies all 
over the country. Primarily gotten up to furnish a complete list 
of all material handled by the company, they embody such features 
of general interest to the electrical trade as would make them 
desirable adjuncts to the literature used by purchasing agents all 
over the United States and Canada. Starting in the first of this 
year, a new organization has been instituted in the advertising de- 
partment, which has been placed in charge of Howard M. Post, who 
had previously successfully handled the advertising for the Kellogg 
Switchboard and Supply Company, manufacturers of telephone ap- 
paratus; the Quincy-Manchester-Sargent Company, manufacturers 
of railroad supplies and machinery, and Lord & Thomas Company. 
It is understood that Mr. Post is instituting numerous new systems 
in advertising, such as have never been utilized before by that 
company, and that their results so far are highly satisfactory. The 
new catalogue will be more complete and of greater practical value 
than ever before. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

International Independent Telephone Association. 
June 4-6. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

American Railway Master Mechanics’ Association. Annual meet- 
ing, Atlantic City, N. J., June 12-14. 

Pacific Coast Electric Transmission Association. 
Cal., June 18-20. 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 


San Antonio, Texas, 


Annual meeting, 
Chicago, Ill., 


Annual meeting, Washing- 


Los Angeles, 
Annual 
Annual meeting, At- 


Annual, meeting, 
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Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
mae Secretary, L. O. Howard, Cosmos Club, Washington, 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 39 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings, fourth Friday of 
each month. Annual meeting, Niagara Falls, N. Y., June 25-28. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ 
Secretary, J. W. Taylor, Old Colony Building, 
Annual meeting, Atlantic City, N. J., June 12-14. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, - Phila- 
delphia, Pa. Annual meeting, Atlantic City, N. J., June 20-22. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 
Annual convention, Mexico City, Mexico, beginning July 8. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 
Next meeting, Indianapolis, Ind., May 28-31. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 33 West Thirty-ninth,street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 


AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
‘retary, Charles F. Spead, Texarkana, Ark. 


“ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. 
ing, Atlantic City, N. J., June 19-20, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Allan 
H. Royce, president Toronto Suburban Railway, Toronto, On- 
tario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Millholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


Secretary, S. S. 


ASSOCIATION. 
Chicago, Ill. 


SUPERINTEND- 
Annual meet- 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Roland A. Davidson, 58 William street, New York city. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. sexsi: Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA STATE ELECTRICAL ASSOCIATION. Secretary, W. N. 
Keiser, Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa, 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 

KANSAS GAS, WATER AND ELECTRIC LIGHT ASOCIATION. 
Secretary, ‘James D. Nicholson, Newton, Kan. . Next meeting, 
Topeka, Kan., October 16, 1907. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Scc- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. Ð. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary: E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. 
retary, W. S. Vivian, Grand Rapids, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


Sec- 


Secretary, 
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NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Washington, D. C., 
June 4, 5, 6 and 7. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F, Tupper, 84 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. 
N. Kimball, Kenosha, Wis. 
Wis., January, 1908. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L., Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Portsmouth, Ohio, 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION, 
Secretary, Samuel G. Reed, Portland, Ore. Annual meeting, 
Los Angeles, Cal., June 18-20. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


Secretary, R. 
Next annual meeting, Milwaukee, 


Secretary, 
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PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 8-10, 
1907. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, Frank C. Duffey, Beaumont, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, general manager Rochester 
and Eastern Rapid Railway, Canandaigua, N. Y. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F, Speed, Texarkana, Tex. 


TEXAS STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
A. S. Sticher, Dallas, Tex. Next meeting, San Antonio, Tex., 
May 14-16. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. Annual meeting, 
Norfolk, Va., May 21, 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Sec- 


Record of Electrical Patents. 


Week of April 30. 


$51,645. RAIL JOINT. Leandre Boudreaux, Thibodaux, La., as- 
signor of one-half to Joseph A. Naquin, Thibodaux, La. A 
rail joint with openings in the web and a flat plate extending 
under the rails provided with openings engaging the spikes 
driven through the openings in the rails, 


851.654. FOUR-WAY SNAP SWITCH. Nathan W. Crandall, Hart- 
ford, Ct., assignor to the Perkins Corporation, Hartford, Ct. 
A snap switch with four pairs of stationary spring contacts, 
a pair of oscillating poles arranged to be thrown between pairs 
of stationary contacts. 


851,655. ELECTRIC HORN. Henry Csanyi, Orange, N. J. An . 


electric horn with tapering mouthpiece, an electromagnet and 
a diaphragm located between the electromagnet and the outlet 
of the mouthpiece. 


851,658. REACTANCE COIL. Charles Le G. Fortescue, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. A reactance coil with magnetizable end rings 
interconnecting the coils on the core members, and a support- 
ing frame of non-magnetizable material. 


$51,662. CONTROLLING APPARATUS FOR ELECTRIC MOTORS. 
Ray P. Jackson, Wilkinsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. 
necting the main windings of an induction motor in series for 
starting and in parallel for running, and means for opening 
the main circuit when the working current is cut off. 


851,663. ELECTROMAGNET. Ray P. Jackson, Wilkinsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. A core structure for electromagnets. 


851.664. SYSTEM OF CONTROL. Ray P. Jackson, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A system of translating devices, a plurality of volt- 
age regulators and means for operating the same. 

$51.665. VOLTAGE-ADJUSTMENT MEANS. Ray P. Jackson, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. A combination of a series of conductors 
supplied with progressively differing voltages, 


A controller for con- - 


851,666. VOLTAGE REGULATOR. Ray P. Jackson, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A distributimg circuit and a transformer winding 
having leads extending from several points thereof, and means 
for connecting the windings between different transformer 
leads. 


851,667. RESISTANCE TERMINAL. Henry D. James, Pittsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A combination of resistance frame and resistance units. 


851,671. SUPPORTING DEVICE FOR ELECTRIC CONDUCTORS. 
Budd J. Jones, Chicago, Ill., assignor to Westinghouse Electric 
and Manufacturing Company. A supporting arm or bracket, 
an adjustable insulator for supporting electrical conductors. 


851,682. ELECTRICALLY CONTROLLED ELEVATOR. William 
D. Lutz, Allendale, N. J. An electrically controlled elevator 
door lock, and means for starting the elevator by the movement 
of a portion of the lock. 


851,685. VACUUM-TUBE LIGHTING. Daniel M. Moore, Newark, 
N. J., assignor to Moore Electrical Company, New York, N. Y. 
A series of unit vacuum tubes with their contiguous ends en- 
closed in danger-proof boxes, ; 


851,690. ELECTRIC SWITCH MECHANISM. Frank C. Newell, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. An electromagnetically operated switch 
mechanism. 

851,692. AUTOMATIC BLOCK-SIGNAL SYSTEM. Frank P. J. 
Patenall and George H. Dryden, Baltimore, Md. A block-signal 
system with normally closed rail circuits. 


851,695. ROTARY-CONVERTER SYSTEM. Walter S. Rugg, New 
York, N. Y., assignor to Westinghouse Electric and Manufactur- 
ing Company. A combination of a rotary converter and rheostat 
for varying the field magnetization. 

851,702. ROTARY DRESSING DEVICE. Vinzenz Spietschka, 
Cleveland, Ohio. A rotary dressing device with means for 
carrying various dressing instruments and “means for regulat- 
ing the cut of these instruments. 
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851,704. METHOD OF SPEED REGULATION. Norman W. Storer, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Method of speed regulation, consisting of 
connecting a large capacity motor in series with a small capac- 
ity motor. 


851,705. INSULATOR. Hugo Stotz, Mannheim, Germany. A com- 
bination of a socket fitted into a tubular support and a drip-bell. 


851,709. POTENTIAL REGULATOR. Wilbur H. ‘Thompson, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. A transformer regulator, relatively mov- 
able coils and a fluid pressure actuating device. 


851,719. CONDENSER-PUMP REGULATOR. Ragnar Wikander, 
Edgewood Park, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A steam-driven engine, a condenser, 
a pump for supplying condenser water, with electric motor for 
driving the pump. 


851,726. SERVICE ENTRANCE BOX. Frederick B. Adam, St. 
Louis, Mo., assignor to Frank Adam Electric Company, St. 
Louis, Mo. A hollow rectangular member adapted to be in- 
serted in the wall of a building. 
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851,655.—ELECTRIC HORN. 


851,738. METHOD OF AND APPARATUS FOR TRANSFORMING 
SINGLE OR POLYPHASE INTO CONTINUOUS CURRENT. 
George Faget, Paris, France. Apparatus for transforming 
either single or polyphase current into continuous current of 
variable voltage. 


851,739. PROTECTION OF SECONDARY CIRCUITS. Samuel 
Ferguson, Schenectady, N. Y., assignor to General Electric Com- 
pany. Means for automatically interconnecting low and high- 
potential conductors, and grounding system. 


. 851,743. VARIABLE-VOLTAGE TRANSFORMER. Edward F. 
Gehrkens, Schenectady, N. Y., assignor to General Electric Com- 
pany. A variable-voltage transformer with a third coil in in- 
ductive relation to the primary, and connected in series with 
the secondary. - 


851,747. PROCESS OF DRYING ELECTRIC CABLES. William B. 


Hale, Mexico City, assignor to Western Electric Company, 
Chicago, Ill. A process for drying electric cables. 
851,751. JUMP-SPARK INDICATOR. Otto C. Hoffmann, Buffalo, 


N. Y., assignor to Chicago Fuse Wire and Manufacturing Com- 
pany, Chicago, Ill. A jump-spark device located in the shunt 
of a non-inductive electric conductor. 


851,761. TELEPHONE SWITCH HOOK. Alfred Larson, Buffalo, 
N. Y. A tilting bridge carrying a set of contacts, and a plunger 
bearing upon one of these contacts. 


851,762. CONTROLLING MEANS FOR AUTOMOBILES. Hermann 
Lemp, Lynn, Mass., assignor to General Electric Company. An 
electric driving and controlling system for automobiles. 


851,775. ELECTRIC ATTACHMENT FOR TANKS. Henry E. 
Reeve, Brooklyn, N. Y., assignor to Automatic Fire Alarm Com- 
pany, New York, N. Y. A float attachment for fluid tanks. 


851,776. AUTOMATIC TRAIN-BLOCKING SYSTEM. Charles E. 
Roehl, Brooklyn, N. Y. A track signal circuit governed by a 
power circuit. 


851,786. CONTROLLING SWITCH FOR TRANSFORMERS. Mat- 
thew O. Troy, Schenectady, N. Y., assignor to General Electric 
Company. A combination of a supply circuit, a transformer, a 
translating device, and a switch adapted to connect the trans- 
former primary to the supply circuit. 


851,792. TELEPHONE-EXCHANGE SYSTEM. Joban A. Avén, 
Stockholm, Sweden, assignor, by mesne assignments, to the 
firm of Deutsche Telephonwerke Gesellschaft mit Beschrinkter 
Haftung, Berlin, Germany. A call distributing system. 

851,793. BRUSH HOLDER. Ralph E. Barker, Lynn, Mass., as- 
signor to General Electric Company. A casing or supporting 
member provided with two sockets and brushes eccentrically 
mounted in bushings. 
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851,795. RELAY. Elmer F. Bliss, Schenectady, N. Y., assignor 
to General Electric Company. A relay winding operated by two 
intersecting arcs. 


851,797. CLUTCH MECHANISM. Tito L. Carbone, Berlin, Ger- 
many. An arc lamp clutch mechanism. 


§51,799. ELECTRIC TRACTION SYSTEM. Alexander Church- 
ward, Schenectady, N. Y., assignor to General Electric Com- 
pany. An electric traction system with a self-contained generat- 
ing and motor system. 


$51,803. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A combination of trunk line and calling 
system. ` 


851,804. CONTROLLER FOR ELECTRIC MOTORS. Charles A. 
Dresser, Chicago, Ill., assignor to G. A. Edward Kohler and 
Franklin W. Kohler, Chicago, Il. A series of resistance con- 
tacts for two or more motors. 


851,808. AUTOMATIC SWITCH FOR ELECTRIC CIRCUITS. 
Charles H. Hill, Schenectady, N. Y., assignor to General Elec- 
tric Company. An automatic means for actuating one set of 
switches in case of failure of voltage in the motor circuit. 


851,811. AUTOMATIC MOTOR STARTER. Charles D. Knight, 
Schenectady, N. Y., assignor to General Electric Company. A 
latch adapted automatically to engage and release a member to 
deenergize a magnet winding. 


851,822. CABLE CLAMP. Alfred H. Meech, Chatham, N. Y. A 
cable clamp. 


SYSTEM OF MOTOR CONTROL. Wilbur L. Merrill, 
Schenectady, N. Y., assignor to General Electric Company. 
Means for controlling a plurality of motors in series to a 
source of current, and means for connecting an individual 
motor to this source independently of the other motors. 


851,828. ALTERNATING-CURRENT MACHINERY. Addams S&S. 
McAllister, New York, N. Y. Means for preventing sparking 
with an alternating-current commutator machine. 


851,829. ELECTRICALLY CONTROLLED ELEVATOR. Carl Nau- 
joks and Frederick C. Naujoks, San Francisco, Cal., assignors 
of one-ninth to George Goeppert, one-ninth to Ballo Bruetting, 
and one-ninth to Victor Mockel. A combination of means for 
raising and lowering an electric elevator and a controller 
circuit. 


851,838. CIRCUIT FOR COIN COLLECTORS. John G. Roberts, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. A circuit with a portion divided into two parallel branches, 
a source of direct and alternating current, and a means for 
preventing alternating current from producing an operative 
difference of potential whereby the magnet responds only to 
direct current, 


851,663. —ELECTROMAGNET. 


851,856. MEANS FOR NULLIFYING INDUCTIVE INTERFER 
ENCE BETWEEN PARALLEL CIRCUITS. Edward Blakeney, 
Ossining, N. Y., assignor to American Telephone and Telegraph 
Company. A method of nullifying inductive disturbances of 
one telegraph line upon another. 


851,890. METHOD OF STARTING ALTERNATING-CURRENT 
MOTORS. Waldo A. Layman, St. Louis, Mo. <A voltage regu- 
lating system for starting alternating-current motors, 


851,891. METHOD OF ELECTRICALLY BRAKING ALTERNAT- 
ING-CURRENT MOTORS. Waldo A. Layman; St. Louis, Mo. 
An electrical method of braking an alternating-current motor. 
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851,933. ELECTRIC-ELEVATOR CONTROLLER. Howard F. Gur- 


¢ hey, Jersey City,*N. J. A starting and reversing -switch and: : 


electric-elevator controller. 


851,934. ELECTRIC ELEVATOR. Howard F. Gurney, Jersey City, 
N. J. A combination of a hoisting mechanism, a motor, a start- 
ing and reversing switch, and an automatic rheostat. 


$51,948. TELEPHONE SYSTEM. Jacob W. Lattig and Charles L. 
Goodrum, Philadelphia, Pa. A combination of a multiple 
switchboard, telephone line, line conductors and battery. 


851,961. ELECTRIC FURNACE. Henry N. Potter, New Rochelle, 
N. Y., assignor to George Westinghouse, Pittsburg, Pa. An elec- 
tric furnace. 


851,975. INCANDESCENT-LAMP SUPPORT. Edmond Beaudette, 
Montreal, Quebec, Canada. A canopy containing a rotatable 
spindle. 


851,811.—AvuTomaTic Motor STARTER. 


851,976. ELECTRICAL MEASURING INSTRUMENT. Adelbert 
O. Benecke, Vailsburg, N. J. An electrical measuring instru- 
ment with a duplex air chamber and a two-part vane or fan. 


851,979. ELECTROMAGNETIC SEPARATOR. William Black- 
more, London, England. A magnetic ore wet separator. 


851,994. TELEPHONE SWITCH. Timothy S. Mount, Rhome, Tex. 
A telephone box provided with transmitting, ringing and switch- 
ing mechanism. 


851,997. FUSE HOLDER. John C. Ralls, Los Angeles, Cal., as- 
signor of one-fourth to Edward J. Fleming and one-fourth to 
Paul Usser, Los Angeles, Cal. A fuse holder with means for 
making connection with a wire. 


852,004. AUTOMATIC TELEPHONE-SWITCH SYSTEM. 
Wicks and Donald D. McKay, Riverside, Cal. 
telephone-exchange system. 


852,026. PROTECTION OF ELECTRICAL SYSTEMS FROM 
LIGHTNING AND OTHER STATIC DISTURBANCES. Ralph 
D. Mershon, New York, N. Y. A conductor of diminished elec- 
trostatic capacity and one or more arrester devices connected 
to the conductor and to ground. 


$52,027. ALTERNATING-CURRENT MACHINES ON SINGLE- 
PHASE CIRCUITS. Ralph D. Mershon, New York, N. Y. A 
combination of a primary element of an alternating-current 
machine, a reactance, and a capacity comnected to the primary 
element. 


852,028. ELECTRIC MOTOR AND OTHER APPARATUS IN 
WHICH THERE IS MAGNETIC FLUX. Ralph D. Mershon, 
New York, N. Y. An annular element of polygonal cross- 
section, with windings on the opposite plane sides of the 
element, 


852,037. SAFETY-FUSE TERMINAL. Joseph Sachs, Hartford, Ct., 
assignor to the Sachs Company, Hartford, Ct. An end cap, a 
contact terminal, and lugs providing integral attachment of 
the fuse terminals. 


852,081. TELEPHONE HOLDER. Thomas J. Skelley, Collinwood, 
Ohio, assignor to Skelley & Company, Cleveland, Ohio. A tele- 
phone holder with a pivoted bracket arm. 


852,092. ELECTRICALLY CONTROLLED SEMAPHORE SIGNAL. 
Harry M. Abernethy, Cleveland, Ohio, assignor to the American 
Railway Signal Company, Cleveland, Ohio. An electrically con- 
trolled semaphore signal with a rotatable friction brake. 


852,093. RAILWAY SEMAPHORE SIGNAL. Harry M. Abernethy, 
Cleveland, Ohio, assignor to the American Railway Signal Com- 
pany, Cleveland, Ohio. An electrically controlled and operated 
railway semaphore signal with a revolving fan operated by 
the movement of the semaphore blade. 
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852,094. RAILWAY SEMAPHORE SIGNAL. Harry M. Abernethy, 
Cteveland, Ohio, as#ignor to the American Railway Signal Com- 
pany, Cleveland, Ohio. An’electrically operated and controlled 
signal with rotatable pneumatic means to prevent a jar. 

852,121. INCANDESCENT-LIGHT ATTACHMENT. William V. D. 
Kelley, Newark, N. J., assignor of one-half to Howard S. Jones, 
Brooklyn, N. Y. An advertising device for attachment to in- 
candescent lamp bulbs. 


852,133. ELECTROTHERAPEUTICAL INSTRUMENT. James W. 
Molière, Oakland, Cal. An ozone producing device. 
852,148. WIRE CONNECTOR. Joseph S. Tucker, Chicago, Il., 


assignor of one-third to Samuel N. Pond, Morgan, Park, Ill. 
A connection piece with a slotted centre for holding the bent 
ends of a wire. 

852,186. ELECTRICAL-CURRENT INTERRUPTER. Frederic W. 
Lord and Frederic W. Erickson, New York, N. Y. A casing con- 
taining liquid insulation supporting and enclosing spark-gap 
electrodes adapted to be arranged in series from the line wire 
to the ground. 

852,188. DRY BATTERY. Clay D. Manville, Pittsburg, Pa., as- 
signor of one-half to Julius Baer, Pittsburg, Pa. A casing and 
a battery arranged therein, and a coil spring within the casing 
below the battery. 

852,193. ELECTRIC EXERCISING APPARATUS. Archie B. Mc- 
Millan, Brooklyn, N. Y. An exercising apparatus in connec- 
tion with a generator and a ground plate. 

852,206. RAIL-JOINT CHAIR. George W. Strother, Jenifer, Ala., 
assignor of one-half to John H. Wilson, Jenifer, Ala. A rail 
splice, consisting of splice bars disposed upon opposite sides of 
the rail joint. 

852,210. RAIL JOINT. Vinton C. Young, Verona, Mo. A rail 
joint comprising splice bars with vertical flanges secured to the 
webs of the rails. 

852,216. WIRE SPLICER. Eli Bowman, Arlington, Ohio. 
tatable wire splicing mechanism. 

852,226. BURGLAR-ALARM RELAY DROP. David D. Friedman, 
New York, N. Y. An open-circuit relay drop. 

852,265. HEADLIGHT. Manes E. Fuld, Baltimore, Md. A portable 
headlight for attaching to the forehead. 

852,279. ELECTRIC -DOOR-OPENER. Joseph Loch, Brooklyn, 
N. Y. An electric door-opener. 

852,307. TROLLEY-POLE CATCHER. John H. Walker, Lexington, 
Ky. A combination of a trolley pole and a carrier with a rocker 
arm and dog for engagement with the carrier. 

852,338. ELECTRIC STOVE. Albert L. Marsh, Lake Bluff, Il., 
assignor to Hoskins Co., Chicago, Ill. A combination of a block 
of refractory material and coiled electrical resistances. 
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852,342. ELECTRIC GAS-IGNITER. Franklin C. Nickel, John E. 
Martin and Charles E. Blackburn, Jacksonville, Ill. An igniter 
with a resilient stem integral with the fixture tongue. 

852.344. SUPERVISORY SIGNAL SYSTEM. Charles F. Patterson, 
New York, N. Y. A supervisory signal system comprising re- 
ceiving means, circuits and a plurality of transmitters. 

852,381. WIRELESS TELEGRAPH RECEIVING SYSTEM. Lee 
De Forest, New York, N. Y., assignor to George K. Woodworth, 
Boston, Mass. A tuned receiving circuit. 

852,386. HAND-OPERATED ELECTRIC-CIRCUIT CONTROLLER. 
Ray P. Jackson, Wilkinsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Means for automatically 
returning a rotatable shaft to a predetermined position. 

852,405. RAILWAY SIGNALING APPARATUS. Edson R. Wolcott, 
Golden, Col. A combination of one or more’conductors mounted 
in suitable proximity to the)track,.and a train having an instru- 
ment inductively sensitive to the signal apparatus, 
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RAPID ELECTROCHEMICAL ANALYSIS. 

In the early days of the electrical industry electroplaters 
seemed to avoid all chemical associations, and chemists also 
seemed to care but little about the new agent which was avail- 
able for their operations. The study of the theory of electro- 
chemistry, however, both because it opened a wide field for in- 
vestigation, and because of the novelty of the ideas introduced, 
attracted a great many students, and to these, no doubt, must 
be credited largely the introduction of electrolytic processes for 
chemical analyses. However, the progress of this art of elec- 
irochemical analysis was slow. The old chemists knew but little 
about the subject and were suspicious of the results obtained. 
Nevertheless, the advantages of these methods were considerable, 
as they avoided tedious, and, in many cases, delicate chemical 
manipulations by the simple means of passing a current through 
a properly prepared solution. There was, however, one draw- 
back to the process, if it may be considered as such: it usually 
required some time—perhaps several hours—to complete the 
separation desired, whereas a chemical separation might, in 
many cases, be carried out in a fraction of the time. The elec- 
trolytic process thus demanded patience of the analyst, though 
it might be said in its favor that the current, and not the chem- 
ist, did the work. The time-factor was nevertheless an objec- 
tion. | 

With the object of overcoming this undesirable feature a 
great deal of work has been conducted at the University of Penn- 
sylvania under the able direction of Dr. E. F. Smith, and a sum- 
mary of this work was given in a brief paper presented by him 
at the recent American Electrochemical Society meeting. 

The line in which Dr. Smith has been working was sug- 
gested many years ago by Gibbs, but only recently applied. This 
is the use of mercury as one of the cathodes. This metal will 
take up certain other metals with great rapidity when employed 
as the cathode, and it will retain these for future determination 
or transfer them to another point where they may be determined 
chemically. In this way the time required for analyzing a simple 
For 


example, all the copper may be removed from a sample of copper 


salt has been reduced from several hours to a few minutes. 
sulphate solution within ten minutes. The time thus compares 
favorably with the chemical methods, and, moreover, has the 
great advantage of not requiring the introduction of other chem- 
The 
pure acid is left in the cell and the copper is carried off in the 


icals into the solution in order to effect the separation. 


mercury, so that both are easily determinable. 
But this reduction in time is not the entire adyantage ofthe 
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system, for Dr. Smith has found it easy to separate in this way 
metals which are separated with difliculty by the usual chemical 
methods. Moreover, for certain separations the process is sim- 
plified throughout. For example, halogen salts, when analyzed 
with a silver anode, give a solid deposit of the silver salt which 
need only be dried and weighed to determine the amount of acid 
radical in the solution. And there are other advantages accom- 
panying the method, which seems to be suitable for wide use. 
Thus one of the main objections to the electrolytic method of 


analysis has been done away with. 


TERMINAL FACILITIES INCREASED BY ELECTRICAL 
OPERATION. 

One of the features of electric railway operation which, it 
was believed, would be of great importance at large terminals, 
is the reduction in the amount of switching and train shifting 
required. It was pointed out that electric trains operated on the 
multiple-unit control system would do away with the necessity 
of the switching locomotive for drawing the train out of the 
terminal, and thus avoid a certain number of train movements. 
When the important English roads began to introduce the elec- 
tric system on certain of their suburban sections, this feature, it 
was said, would be one of very great importance. In discussing 
this, the manager of one of the English roads said that the mul- 
tiple-unit system would cut down the number of train move- 
ments into and out of a terminal, and the number of signals 
A train 


drawn by a locomotive enters the terminal, is then followed by 


required to carry out these movements, to one-half. 


n locomotive which draws out the train, and the locomotive which 
brought the train in then follows the train out. There are thus 
four train movements, and two signals are required for each 
movement, making eight in all. With an electric train the train 
enters the terminal, the engineer walks to the other end and 
> takes it out again. There are thus only two movements, requir- 
ing but four signals. 

Ever since the New York Central & Hudson River Railroad 
started on the electrification of the New York zone and terminal, 
considerable interest has been shown in this phase of electrical 
operation, and it was hoped that the introduction of new power 
would not only avoid the discomforts and dangers of the Park 
avenue tunnel, but that the improvement in service which would 
be possible by the increased terminal facilities would alone be 
sufficient to warrant the great expense incurred. This phase of 
the work is discussed in the Railroad Gazette for April 26. It 
is there shown that even with the present incomplete transforma- 
tion a very considerable diminution in the number of train 
operations has been secured. It should be remembered in this 
connection that there will be two characters of trains running 
into and out of the Grand Central terminal. The through trains 
will be hauled by electric locomotives, and this, of course, will 
not in any way reduce the number of train movements, though 
it may be pointed out that the electric locomotives do not require 
every-day overhauling at the roundhouse, but call for merely a 
side-track and a barn. The suburban trains, on the other 
hand, will be operated on the multiple-unit system, and 


ELECTRICAL REVIEW 


Vol. 50—No. 20 


for this there is being provided a loop connection, enabling a 
train to enter on one track, discharge its passengers, pass over 
to another, and reload for another trip. This plan will, of 
course, very considerably increase the facilities of train opera- 
tion. 

Since December of last year all trains, both through and 
local, on the Harlem division have been changed over to electric 
operation. These trains run into the new temporary Lexington 
avenue terminal. During April electric operation of the Pough- 
These still run into the old 
Grand Central Station. Some of the through expresses are also 


keepsie local trains was begun. 


being hauled by electric locomotives, and these locomotives are 
doing a good deal of the through switching. 

A recent time table shows that since November last, although 
there has been an increase of three regular trains, the total num- 
ber of movements to and from the terminal on week days, even 
under the present makeshift conditions, is only 752. This may 
be compared with the number of train movements shown in the 
time table which took effect last November, when it was 1,213. 
There is an apparent decrease here of 461 train movements, but 
it is pointed out that sixty-eight of these are construction train 
movements, so that the saving is only 393. This, however, is a 
decrease of over thirty per cent. Of these movements 381 were 
light engine movements, which are now eliminated, as the steam 
locomotives are run into and out of the station with their trains, 
even when the latter are hauled by electric locomotives. When 
the new terminal has been completed and all the steam operations 
are done away with, the saving in movements, and therefore the 
increase in facilities, will, of course, be even more noteworthy. 
But, as our contemporary points out, “The success of electric 
operation in helping out the terminal congestion has been already 
proved.” 


peure 


USE A TELEGRAPHONE. 

A correspondent of the New York Times complains that he 
is frequently much annoyed and interrupted in his work by 
telephone calls from people who, if they called themselves, would 
be required to wait in the outer office a convenient moment. 
When the call comes over the wire, he, as does every one, feels 
under an obligation to receive it at once. He asks whether this 
nuisance could not be avoided, or at least diminished, by means 
of some recording apparatus which could take down many of 
these messages. Our contemporary suggests that the phono- 
graph might supply the means desired. But there is already a 
much better arrangement than this, a device, in fact, created 
for this very purpose of recording telephone conversations. It 
is known as the “telegraphone,” and was invented by Vladimir 
Poulsen. It records the message on steel, instead of wax, and 
happily avoids the annoying scraping noise inseparable from 
the ordinary phonograph. 

This one fault of the telephone has been complained of again 
and again. Every one is at times seriously annoyed by it. Yet 
we seem to forget that the very feature which is a nuisance when 
others are calling is the one feature which makes the instrument 
invaluable to us when we call ourselves. 
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FLEET TELEPHONY. 

Commander Bradley A. Fiske, U. S. N., in the current issue 
of the Proceedings of the Uniled States Naval Institute, dis- 
cusses an interesting plan tried for maintaining telephonic com- 
munication between vessels of a fleet. The chief object of this 
is to keep up communication during fogs and thick weather, and 
thus enable the fleet to maintain its course and formation un- 
affected by the fog. 

The plan proposed and tried is to connect the successive 
vessels in line by means of a telephone cable, so that communi- 
cation may be had between any two of them. The experiments 
made were not altogether satisfactory, but this was not due to 
any defect of the system, but merely to the lack of a proper 
telephone cable. There was found to be no difficulty in maneu- 
vering two vessels when connected together in this way by a light 
line. 

The plan here suggested is simple and inexpensive, and would 
probably prove entirely adequate for the purpose intended under 
all usual conditions; but it seems likely that under unusual 
conditions, say, in very rough weather or when, for other reasons, 
it becomes difficult to maintain a strict formation, that trouble 
could most likely be expected; and, of course, it is just at these 
times that the intercommunication between vessels would be 
most valuable. However, this fault is not peculiar to the system 
proposed, so that in this respect it is no worse than the usual 
method of signaling. 

One naturally asks why wireless telegraphy might not be 
used for this purpose, but, as Commander Fiske points out, this 
system is reserved for other uses, and therefore should not be 
here employed. But why could not a system of wireless telephony 
be used ? 


wireless system, but we hope the time will not be long before we 


True, we have not as yet any entirely satisfactory 


have. Sucha system would, of course, be ideal, and if the range 
of transmission were not great it would be free, to a large extent, 
from one objection of a wireless telegraphic system, which dis- 
tributes its message throughout a wide area, and thus is just as 
likely to deliver it to an enemy as to-the vessel for which it is 


intended. It is possible that that system which employs a beam 


of light for transmitting the signals would answer for this pur- 
pose, and in this there would be no danger of delivering the mes- 
sage to those for whom it was not intended. But it is also prob- 
able that this would break down in unusually thick weather. It 
might be that a red beam of light could be employed, which would 
give a much better range of communication during fogs. A 
disadvantage of this system would be the inability to communi- 
cate simultaneously to all of the vessels in the fleet. In clear 
weather such a system would undoubtedly prove exceedingly 


useful and convenient. 


——— 


LIGHTHOUSE LAMPS. 

A press dispatch from London says that complaint has been 
made about the light given by the Lizard lighthouse. The diffi- 
culty seems to be in the inability of the light thrown out from 
the lamps to penetrate far during foggy weather. The lamps are 
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electric lamps, but occasionally the light from them can not be 
seen, although oil lamps used upon the shore are visible. 

Although it is not said what type of lamp is used in the 
Lizard lighthouse, it is doubtless an arc lamp. It is well known 
that the light given by these lamps is whiter than that of oil 
lamps; in fact, when contrasted with the latter it has a purplish 
tinge. It is also well known that fogs absorb the shorter wave- 
lengths of light more readily than the longer. This is the reason 
why the sun or other luminous bodies seem redder when viewed 
through a fog or cloud. Hence a light rich in the shorter rays 
will suffer more absorption from a fog than one having a greater 
proportion in the red and yellow. An arc lamp loses more than 
an incandescent or an oil lamp. 

But the quality of light given by the arc lamp, while gener- 
ally white, may be varied. The yellow rays may be added when 
desired, and, in fact, when this is done, the luminous efficiency 
of the lamp itself is enormously increased. The so-called flaming 
or luminous arc is a lamp of this character, and in addition to 
its richness in the red and yellow rays, has an enormous intrinsic 
brilliancy, which would seem to make it well adapted for light- 
It requires a little more attention than the 
older type of arc lamp, but for lighthouse uses this would not be 
an objection. 


ELECTRICAL DRIVING FOR FIRE ENGINES. 

It seems strange in these days when electric power is always 
available everywhere in a large city that advantage should not 
be taken of it for driving the pumps employed for fighting fires. 
The method to-day most widely used in this country is a steam- 
driven pump drawn by horses. A promising improvement is 
the introduction of the mechanically propelled fire engine, but 
although this seems to be meeting with much favor abroad, but 
few of them are in use in this country. They, of course, have 
very great advantages over the horse-drawn vehicle. 

But it is another feature of the fire engine to which attention 
is here directed. The equipments at present in use consist of a 
steam puinp and a rapid-steaming boiler. These equipments 
are, of course, heavy. Moreover, it is necessary to keep up steam 
within the boiler, and the latter is always dependent upon a 
supply of fuel. If the boiler and engine were done away with 
and replaced by an electric motor with suitable cables for draw- 
ing its power from the city supply, a much lighter, or, what 
would be much better, a much more powerful pump could be 
adopted. 


ready to start at any moment. It could work continuously with 


It would be entirely independent of fuel supply and 


practically no noise, and give off no smoke to interfere with the 
work of the men. An outlet for securing electric power could 


be installed at every fire plug, and connection with the electrical 


- supply would be a simpler and quicker operation than connect- 


ing on the water hose. The reliability of the supply could be 
easily insured by arrangement with different power-houses in 
the city, but there is little likelihood of trouble on this score, as 
certain power systems in our large cities have not been without 


current for ten years or more past. 
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The Fifteenth Annual Report 
of the General Electric 
Company. 

The fifteenth annual report of the Gen- 
eral Electric Company, presented by C. A. 
Coffin, president, shows the profits of the 
company for the year ending January 3T, 
1907, to be $8,427,842.68. There was 
paid in dividends during the year $4,344,- 


342, and $999,999 was written off from . 


the patents, franchises and good-will ac- 
count, leaving $3,083,501.68 to be carried 
to the surplus account. The total surplus 
on January 31 was therefore $15,110,- 
796.77. 

The sales billed by the company to its 
customers for the past year were nearly 
$17,000,000 more than for the previous 
year, showing an increase in shipments of 
about forty per cent. The sales billed for 
the first two months of the present year 
are more than fifty per cent greater than 
last year. The total amount billed to 
customers was $60,071,883. The total 
orders received amounted to $60,483,659. 
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Sales of supplies and small apparatus, 
such as meters, transformers, motors, arc 
and incandescent lights, wiring devices, 
have increased thirty-five per cent over 
the previous year, and stationary motors 
to the number of 40,365, aggregating 565,- 
000 horse-power, were sold during the 
year. The consumption of incandescent 
lamps has been very large, and great diffi- 
culty has been experienced in supplying 
the demand. The production of metal 
and metallized carbon filaments is rapidly 
increasing. 

In manufacturing, the expenditures ag- 
gregated $3,834,123.80. The land area of 
the three plants at Schenectady, N. Y.; 
Lynn, Mass., and Harrison, N. J., is 
about 445 acres. The total book value of 
all the land and buildings, excluding ma- 
chinery, etec., is $5,363,812.88. At the 
Schenectady works a building of 237,000 
square feet floor area, which will be used 
for the manufacture of large apparatus, 
is now nearing completion. There are 
also under construction a blacksmith shop 


GENERAL ELECTRIC COMPANY’S CONSOLIDATED PROFIT AND LOSS ACCOUNT OF 


EXPENSES. 
Cost of sales PAR depreciation 


of plants, SISAL. SO)... eee ee $333,100 504 . Ot 
Interest on debentures.............060. 74,395.01 
Profit for the current year........... 8,427,842 .68 
$61,606,831 .73 

Patents written off. ........cccccccees 
Dividends paid in cash............... 4,544, 342.00 

Surplus at January 31, 1907; carried 
forward to next year.........c000. 15,110,796. 77 


$20,455,137. 77 


During the year Curtis turbo-generators 
of an aggregate capacity of more than 
350,000 horse-power have been sold. On 
February 25, 1907, one of the four 8,000- 
kilowatt turbines in operation at the Fiske 
street station of the Chicago Edison Com- 
pany showed a steam economy, under un- 
official test, of less than thirteen pounds 
of steam per kilowatt-hour. 

On April 1, 1907, there were 110 mul- 
tiple-unit electric trains and thirty elec- 
tric locomotives in daily service on the 
New York Central & IJudson River Rail- 
road. This service was satisfactory in all 
respects. 

The steam road from Camden to At- 
lantic City, N. J., of the West Jersey 
& Sea Shore Railroad was electrically 
equipped with General Electric apparatus 
in the autumn of 1906, and has since 
operated with complete success. 


JANUARY 81, 1907. 
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EARNINGS. 


Siles eels cei ee hee Aine Mela $60,071,882. 99 
koyulties, dividends and ` 
interest on stocks and 
bonds, and sundry 
DIOUUS ...sessosesoenee 
Interest and discount.... 


$417,586.19 
114,660.00 


— 6382.246.19 

Profit on sales of stocks and bonds.. 329,702.50 
Increase in surplus of security hold- 
Ing companies, representing their 

net profits fur the year............ 675,000.00 


$61,608,831 .73 
Surplus brought over from last year. .$12,027,295.00 


Profit for the year ending January 
31, 1907 


eoeoveeoreeeneecee sees essesese see 


8,427,812 .68 
$20,455,137 . 77 
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and a boiler shop aggregating 39,000 
square feet; an extension to the power- 
house of 181,000 square feet; wood-work- 
ing plant, 80,000 square feet, and 26,000 
square feet additional for the manufacture 
of wire and cable. Important extensions 
aggregating 370,000 square feet have also 
been authorized. At the Lynn works an 
extension to the turbine building of 45,000 
square feet has been completed, and build- 
ings of 168,000 square feet, to provide in- 
creased facilities for the production of 
meters, instruments and other work will 
be erected this year. At Harrison a build- 
ing of 60,000 square feet has just been 
completed for the manufacture of high- 
efficiency metallic-filament lamps. At 
Fort Wayne, Ind., a four-story building 
of 120,000 square feet has recently been 
purchased. This will be devoted to the 
production of incandescent lamps. The 
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plant of the Stanley-G. I. Electric Manu- 
facturing Company, at Pittsfield, Mass., 
has been used, to a large extent, for the 
manufacture of General Electric appara- 
tus during the past year. The floor space 
at present available is 370,000 square feet, 
with 1,700 employés. There are now 
under construction extensions to this plant 
aggregating 178,000 square feet, which 
will be used for the manufacture of trans- 
formers, lightning arresters, switches and 
other apparatus. 

The size and voltage of transformers 
for use in long-distance transmission work 
continues to increase. The company is . 
now building on order a number of trans- . 
formers of 7,500 kilowatts capacity for 
operation at 104,000 volts. High-tension 
switches have been designed and success- 
fully tested for 100,000 volts operation. 

— 0 
Membership Committee, Na- 
tioual Electric Light 
Association. 


The membership committee of the Na- 


tional Electric Light Association is con- 


ducting a vigorous campaign looking to 
increasing the membership of the associa- 
tion and bringing about a record attend- 
ance at the thirtieth convention, which 
will be held at Washington, D. C., June 
4,5, 6 and 7. Among the attractive things 
which the membership committee is send- 
ing out are a series of letters received 
from central-station managers all over the 
country, setting forth the advantages of 
association membership; a circular letter 
pointing out some vital facts concerning 
the ability of central stations of any size 
to secure representation, and the desir- 
ability of their doing so; and attractive 
leaflets setting forth the facilities which 
are possible through association member- 
ship. 
S 
Two Hundred and Fifty Dol- 
lars for an Electrical 
Cooperator’s Creed. 

„The Cooperative Electrical Develop- 
ment Association, Cleveland, Ohio, has 
offered $250 in prizes for the composition 
of an electrical cooperator’s creed. The 
competition is restricted to men interested 
directly or indirectly in the electrical busi- 
ness. All compositions must be received 
in the office of the Cooperative Electrical 
Development Company, 1814 Forty-fifth 
street, N. E., Cleveland, Ohio, by May 31. 
The winning compositions will be printed 
in pamphlet form, with the name of the 
author, and distributed at the Washington 
convention of the National Electric Light 
Association, June 4, 5, Cand 7 
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Breaking the Record in Newspaper Making. | 


HILE time is of much value in 
nearly every industry, it is a ques- 
tion if it is more precious in any 

than in the production of the daily news- 


paper, owing to the increase in the demand > 


for such publications and the keen com- 
petition between rival journals. It is 
needless to say that if a publisher puts a 


By Day Allen Willey. 


ing distance on land and water. While 


the development of the newspaper printing — 


press has been almost as remarkable as 
the improvements to grain harvesting and 
cotton-spinning mechanism, the inventor 
has also been working on the typesetters, 
even the matrix moulds and other prelim- 
inary appliances, so that at the present 


of time than is required in any other plant 
in the country to get out an edition of the 
same number. As this is due almost en- 
tirely to the arrangement and the mechan- 
ical installation, a brief description of the 
latter is of interest. The fire of 1904, 
which destroyed nearly every newspaper 
establishment in Baltimore, included the 
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special or regular edition on the streets 
even five minutes ahead of his competitors 
he not only has the advantage of a larger 
sale of his papers, but his enterprise in 
“getting out” first is a valuable advertise- 
ment in itself. Consequently the efforts 
of inventive genius to perfect labor and 
time-saving machinery in connection with 
the newspaper industry have been as note- 
worthy as the design and construction of 
faster and more powerful locomotives and 
steamships to lower the record for cover- 


time the modern newspaper may be almost 
entirely a machine-made product, even to 
the preparation of the “copy” in its edito- 
rial and news departments. 

An excellent illustration of this fact is 
a plant which has recently been completed 
in Baltimore, where the records which have 
been made show that a sixteen-page, eight- 
column paper of the ordinary metropoli- 
tan size can be composed, stereotyped, 
printed and delivered to the distributors 
in what is believed to be a shorter period 


Baltimore Sun. Its owners secured a new 
site and decided to erect a building which 
would be devoted entirely to publishing 
the journal. They gave the architect and 
engineer retained carte blanche to provide 
for a structure and equipment which 
should include every feature that might 
reduce the time required in the several 
processes. The result is that while the 
Sun building represents a very large out- 
lay, considering the object for which) it is 
intended, the ‘production of the paper-is 
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accomplished in a remarkably short period 
of time, considering the size of an edi- 
tion. The use of modern machinery has 
also demonstrated the fact that it is far 
more economical in the end, despite it 
greater first cost. 

If we follow a paragraph of news mat- 
ter or even an advertisement from the 
time it is written until it is placed before 
the reader, we can get a comprehensive 
idea of the truly wonderful part that 
mechanism may play in this industry. As 
fast as the mind of the reporter or editor 
frames a sentence it is placed upon the 
paper by the typewriter, every desk con- 
taining a machine by which copy can be 
finished far more rapidly than with the 
pen or pencil and, of course, far more 
legibly. The pneumatic tube takes sheet 
after sheet as revised by the editor and 
places it before the foreman in the com- 
posing room above. The battery of type- 
setting machines are provided with double 
as well as single magazines of type form- 
ers, so that one machine may not only set 
the body of the paragraph, but the head- 
lines, although a separate machine is de- 
signed exclusively for headings. Thus 
hand composition has been reduced to such 
a small amount that an entire page of 
eight columns, including all the display 
advertising, may contain less than a half 
column set by actual hand labor. When 
it is stated that each of these motor-driven 
typesetters averages at least 6,000 ems an 


hour compared with less than 5,000 ems— ` 


the best record in most composing rooms 
of the larger American dailies—an idea 
of the time saving in composition alone 
can be gained, but machinery also enters 
largely into the making of the matrix. As 
fast as the form is made up, it is shoved 
on the bed of an impression moulder that 
is actuated by a two-and-one-half-horse- 
power motor. One movement of the mas- 
sive mould roller over the sheet of papier 
mache placed on the form stamps the type 
into its soft, moist surface. As the moulder 
is next to the form tables, the steam tables 
are also in line with the roll, so that the 
form and matrix are placed on a table in 
a few seconds to be subjected to a steam 
pressure of eighty pounds, which partially 
removes the moisture. As this treatment 
occupies four minutes, enough tables are 
provided to press all of the matrices which 
can be moulded in that time. At the end 
of the steam tables, the circular matrix 
roaster revolved by a one-quarter-horse- 
power motor receives the matrices as fast 
as removed from the tables. Its centrifu- 
gal motion completely dries the matrix in 
fifteen seconds, with heat produced by gas. 
-The transfer of the matrices to the stere- 


ELECTRICAL REVIEW 


otyping room in the basement is accom- 
plished by a chute, the end of which is 
within reach of the roaster. While the 
stereotype is made in a casting box, the 
plate is trimmed ready for the press en- 
tirely by electrically driven cutting tools. 
In fact, the operation of the casting boxes, 
the steam tables, the making up of the 
forms and the transfer of the form tables 
are the only hand processes employed from 
the time the paragraph is given to the 
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graph we have been following, a stereotype 
containing it is fastened with the other 
plates of the paper on each of a series of 
four quadruple presses of the Hoe type. 
In an hour, if these have been running 
continuously, 100,000 newspapers contain- 
ing it have not only been printed and fin- 
ished, but taken from the press room and 
most of them placed in wrappers for mail- 
ing or in the hands of carriers for distri- 
bution. In other words, an edition of this 
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PRINTED AND FOLDED TO THE MAILING AND DISTRIBUTING Room. 


THis CONVEYER 


HANDLES THE OUTPUT OF FoUR PREsseEs, EACH RUNNING OFF 25,000 PAPERS HOURLY, 
AND 18 SERVED BY Four Boys, ONE TO EacH PREss. 


typesetter until it is in the electrotype 
plate. This explains why a plate may 
be locked on the press bed in less than 
eight minutes after the form it represents 
is completed, although in that time the 
matrix has been moulded, pressed, dried, 
sent to the stereotype department and 
cast. It is doubtful if this record is 
equalled by any newspaper in the coun- 
try. 

To return to the career of the para- 


size is not only produced, but delivered to 
the centre of distribution in the time men- 
tioned. Passing over the question of the 
modern quadruple press, which, as the 
reader knows, not only prints but cuts and 
folds, the way in which the delivery is 
made is worth noting. Extending past 
the end of each press is an endless con- 
veyer moving at the rate of 100 feet a 
minute. As the papers fall upon the de- 
livery board ofa press-the “fly boy” with 
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one motion of his arms places them on the 
conveyer as fast as they accumulate. To 
the end of the press room moves the con- 
veyer, then up a vertical conduit to the 


ELECTRICAL REVIEW 


installation and the distribution of power. 
A steam engine developing 150 nominal 
horse-power is sufficient to actuate all of 
the machinery in the building through the 
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THE DISTRIBUTING END OF THE ELECTRICALLY DRIVEN CONVEYER 


street floor, where its freight is removed, 
counted and distributed to carriers and 
wagons as fast as the papers emerge 
through the chute. 


system of electric motors devised. This 
means the four presses, two newspaper 
conveyers, twenty-four typesetting ma- 
chines, matrix machinery, a passenger cle- 
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The extremely low cost of producing a 
newspaper at the plant described is due 
not merely to the character of the equip- 
ment, but the care taken in planning the 


vator, composing room repair shop, two 
thirty-horse-power air-compressors and 
stereotype finishing tools. The same en- 
gine also furnishes enough power to gen- 
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erate current for completely illuminating 
the building. This engine is direct con- 
nected to a compound-wound double gen- 
erator on the three-wire system, with a 
capacity of 100 kilowatts furnishing 120- 
volt current for lighting and 240 volts for 
power. The complete power plant, which 
was installed under the supervision of 
Charles L. Reeder, engineer, consists of 
two engines and generating sets of the di- 
mensions described and a seventy-five- 
horse-power set. One of the larger en- 
gines is held in reserve in case of accident, 
while the smaller is employed when only 
a part of the mechanism is to be operated. 
Only an engineer and electrician are on 
duty when the plant is running to its full 
capacity, while only one man is required 
to fire the three 150-horse-power boilers 
and to attend to the feed pumps and other 
auxiliary apparatus, making a total force 
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of three for the entire power and nga 
generating department. 

The motor arrangement is one of the 
most interesting features of the equip- 
ment. Each press is served by a thirty- 
five-horse-power motor. One seven-and- 
one-half and two five-horse-power motors 
actuate twenty-three of the linotype ma- 
chines, the larger motor driving a series 
of ten. These motors, however, are suff- 
cient for thirty machines if necessary. 
The head-letter machine is driven by a 
one-quarter-horse-power motor, while the 
matrix moulder, as stated, is attached to 
one of two and one-half horse-power. An 
emergency repair shop, fitted up with a 
lathe, milling machine, grinder, also 
metal-cutting saws and drills, is operated 
by a half-horse-power motor belted to a 
driving shaft. The two air reservoirs lo- 
cated in the press room”haye a capacity of 
134 cubic feet ach’ at-a pressure ‘of eighty 
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pounds and are used for the pneumatic 
tube delivery serving ten stations, also a 
sidewalk freight elevator, but their most 
important service is for a pneumatic ink 
distributor, which is one of the notable 
appliances of the press room. The dis- 
tributor consists of a reservoir which holds 
3,000 pounds of ink and is readily filled 
by gravity from a platform above it. From 
the reservoir, tubing extends to a conduit 
the surface of which is adjacent to the ink 
cylinder of each press. The conduit has 
a series of openings through which the 
ink is sprayed by air pressure upon the 
surface of the ink cylinder. The distri- 


bution of the ink is regulated by the speed 
of the press and the flow shut off when the 
No attendant is 


press ceases its motion. 


lanl 
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Dr. Bell and Sound Transmis- 
sion Over a Beam of Light. 
The following interesting abstract is 

taken from the New York Sun of last 

week. The article from which the extract 
is made concerns the conferring of the 
degree of doctor of science upon Professor 

Alexander Graham Bell by Oxford Uni- 

versity, May 2, in recognition of his ef- 

forts to teach the deaf and dumb to speak 
and for his invention of the telephone. 

The Sun has this to say: 

“Becoming reminiscent about his other 
inventions, Professor Bell told the corre- 
spondent of the Sun that although every- 
body knew him as the inventor of the tele- 
phone, nobody outside a limited scientific 


Tae Ink RESERVOIR AND DISTRIBUTOR, WHICH AUTOMATICALLY INKS ALL THE PRESSES © 
BY MEANS OF COMPRESSED AIR. 


> as it is done en- 


required for “inking,’ 
tirely automatically. 

The arrangement of the presses side by 
side allows the one conveyer to serve them 
all, though it is operated by a motor of 
only five horse-power. The site of the 
building, however, is over 200 feet in 
length and fifty-two feet in width, giving 
space for setting up the presses so that 
they could be operated in the most eco- 
nomical manner. Really a crew of two 
men and a “fly boy” are only needed to 
each press, as they are so installed that 
the paper can be fed from the roll even 
with the bottom of the press room and the 
time and expense of a lifting appliance 
required in so many newspaper offices are 
obviated. 


circle knew him as the inventor of any- 
thing else. He was surprised to learn that 
his invention of 1880, the photophone, 
by means of which speech is transmitted 
by a beam of light, is unknown in Eng- 
land, except to scientists, although it was 
used in Germany to establish communica- 
tion between lighthouses and the shore. 
This invention was due to the discovery of 
the enormous electrical resistance which 
selenium possesses. He described his ex- 
periments in the Franklin Building, Wash- 
ington, in connection with the discovery, 
and his subsequent satisfaction at finding 
that the beams of the electric light an- 
swered the purpose of transmitting sound 
equally with sunlight. He added: 
“What surprised me, however, is that 
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they are still using in Germany selenium, 
which is a most expensive mineral, where- 
as in 1880 I discovered that ordinary 
chimney soot, burnt camphor and similar 
forms of extremely cheap carbon possess 
the same advantages as selenium. Ap- 
parently the Germans are not aware of 
this, although I gave the discovery to the 
world twenty-five years ago.’ 

“Professor Bell recalled with amuse- 
ment how, in connection with the inven- 
tion of the photophone, he was attacked 
for having claimed to have invented some- 
thing which never entered his head. He 
said he deposited in 1880 in the Smith- 
sonian Institution a sealed package de- 
tailing his discoveries, and this becoming 
known led to the announcement that he 
claimed to have discovered how to see by 
telegraph. Numbers of people in America 
and England claimed priority of dis- 
covery, as, by the way, they did for the 
telephone. Scientific papers in the United 
States and England, as well as newspapers, 
warred against him. Then he opened the 
package in the Smithsonian Institution 
and showed that he never dreamed of 
seeing by telegraph. The storm then sub- 


sided.” 
— 0 

The Berlin (Germany) Electric 
Railways. 

It has been found necessary to remodel 
the entire system of the Berlin Metro- 
politan Railways. It is understood that 
the system will be modeled after the lines 
now being built between Hamburg and 
Altona, and will be operated with single- 
phase alternating current. The third rail 
is considered impracticable and an over- 
head line carrying a 10,000-volt alternat- 
ing current will be used. Two new power 
stations will be erected, one at Westend 
and the other at Rummelsburg, each con- 
taining six 5,000-kilowatt turbo-dynamos. 
In the new system it is expected that 
trains will be run on an interval of every 
100 seconds and that each train will ac- 
commodate 475 passengers. The trains 
will consist of four motor carriages and 
three or four trailers. The cost of con- 


verting the system is estimated at £11,- 
000,000, and the capacity will be in- 
creased from 200,000,000 passengers a 
year to about 300,000,000. The annual 
receipts are estimated at £1,333,000 and 
the profits at about £333,000. On account 
of the heavy expense involved it is ex- 
pected that the fares will be increased 
about fifty per cent. This vast project 
is expected to require about four years for 
completion, during which the whole of the 
present Stadt, Ring, and Vorortbahn sys- 
tems will be changed to use the single- 
phase alternating current—Electric Rat 
way Review, April 27. | 


May 18, 1907 


A PRACTICAL LIMITATION OF RE- 
SISTANCE FURNACES; THE 
“PINCH” PHENOMENON.’ 


BY CARL HERING. 


The object of the present paper is to 
describe a limiting condition sometimes 
encountered in practice with resistance 
electric furnaces, which appears not to 
have been known and was very unexpected, 
and which may at times be serious and 
perhaps quite insurmountable. It applies 
to that type of resistance furnace in which 
the material to be treated forms the re- 
sister, in the form of a column of liquid 
in a trough, as distinguished from that 
type in which the resister is a foreign body 
like graphite of platinum, which is sur- 
rounded or enclosed by the materials to 
be treated. Of these two classes of fur- 
naces, the latter is by far the simpler in 
theory, in practice and in operation. In- 
numerable difficulties encountered in the 
former are overcome in the latter, and it 
is probably a good rule to use the latter 
whenever possible in preference to the 
former. 

As the reason for using an electrical 
furnace instead of a combustion furnace 
is generally the high temperature it pro- 
duces, the conditions encountered in prac- 
tice which limit the temperature may be- 
come very important. In the present 
paper, the term, limitation, will therefore 
be used to refer to those conditions which 
limit the temperature. 

It is well known that if a wire be con- 
nected between the two poles of a source, 
it will be heated to a certain temperatyre. 
Now, if it be made shorter and shorter, 
and at the same time smaller and smaller 
in cross-section, so as to have the same 
resistance, it will become hotter and hot- 
ter, although the current and voltage, and 
therefore the watts, are the same. In 
other words, the watts per cubic inch are 
thereby increased. It might, therefore, 
be argued that by simply increasing the 
watts per cubic inch in a furnace, any 
desired high temperature may be reached, 
up to that of volatilization, which means 
the destruction of the resister. 

This, however, is not the case. A limit 
may be reached which is far below this 
temperature, due to a curious and sur- 
prising phenomenon, which the writer has 
observed and which he has termed the 
“pinch phenomenon.” This limit may at 
times be a very serious one, as it is sure 
to exist, and may sometimes limit the 
temperature to such a low value as to 
entirely defeat the object of the furnace. 
~ 1 A paper read at the eleventh general meeting of the 


American Electrochemical Society, Philadelphia, May 2. 
Slightly condensed. 


Pa 
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This phenomenon has apparently never 
been mentioned or described in the lead- 
ing treatises and, therefore, does not seem 
to be generally known, and, as it may at 
times be a very serious limitation to the 
possible temperature in some electric fur- 
naces of this class, it was thought that a 
description of it and its effect on their 
operation, may be of interest to furnace 
designers. Theoretically, this curious 
phenomenon is also of considerable inter- 
est. Dr. E. F. Northrup, of Philadelphia, 
to whom the author described this phe- 
nomenon some months ago, took a great 
interest in it, and made a very thorough 
and able study of it, both from the mathe- 
matical and physical, as also from the ex- 
perimental standpoint, including also the 
quantitative relations. His very interest- 
ing paper was read before the Physical 
Society on March 2. 

The phenomenon is as follows: When 
the current density in a liquid conductor 
in an open channel is increased sufficiently, 
the conductor will be found to contract 
in cross-section with considerable force, 
especially at a place where there is some 
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slight obstruction in the channel, or where, 
for any other reason, the cross-section is 
less than the average. This contraction 
resembles the. depression in plastic ma- 
terial that has been pinched between the 
fingers; as the column of liquid looks as 
though it were being pinched by some 
mysterious and invisible force, the writer 
termed it the “pinch phenomenon,” for 
want of a better name. 

In the adjoining figure, E E are the 
cold electrodes of such a furnace; C is 
the column of liquid conductor, which acts 
as the resister, and P is one of these 
pinched contractions. The liquid on both 
sides of the contraction slopes like the 
letter V, with inclinations of 45 degrees 
and over. The liquid will stay in this 
position, thus forming a stable state. The 
inclined surfaces of the liquid, though 
smooth, showed signs of great internal 
agitation, as though the liquid was con- 
tinually running down hill, but was being 
as rapidly forced up hill again. It was a 
somewhat curious and interesting sight to 
see the surface of a liquid sloping at a 
steep angle and yet be in a stable state. 
The first impression was that a large leak 
had suddenly formed, and that the molten 
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metal was rapidly flowing down and out 
through it; but it was soon found that 
the condition was a stable one. 

When, under these circumstances, the 
current density is still further increased, 
this V-shaped depression becomes deeper 
and deeper until it finally reaches the 
bottom of the channel; this, of course, 
breaks the circuit and the liquids then 
immediately flow together, only to be in- 
stantly parted again, thus forming a vio- 
lent automatic interrupter of the current, 
accompanied by a sputtering of the metal, 
loud crackling sounds, and, incidentally, 
by the great disgust of the man who is 
running the furnace, as it means that the 
limit has been exceeded, and if the circuit . 
is not opened at once at the switch, to 
allow the parted liquids to flow together 
again to their normal level, there is a 
strong likelihood that the reduction of 
the current will cause the core to freeze in 
this parted condition, which gives rise to 
serious difficulties in mending the break 
so that it will carry current again. ` 

If there is any dirt, infusible material 
or pasty, poorly-conducting slag floating 
on the surface of the liquid, it will natur- 
ally fall into this cavity, and as the con- 
ductor in the narrow neck is apt to volatil- 
ize, owing to the high current density, 
while the rest of it is apt to freeze, owing 
to the reduction of the current, the result 
is that a complete break is apt to form, 
through which it may be very difficult and 
sometimes impossible to start the current 
again, thus requiring a dismantling and 
reconstruction of the furnace. It is ob- 
vious that this phenomenon places a limit 
to the current, which can be passed 
through a liquid resister of given cross- 
section, thereby limiting the temperature 
which can be obtained. This limit mav 
be far below that desired, thus completely 
defeating the purpose of the furnace. Ii, 
therefore, is an important factor to be 
taken into consideration by the designers 
of this class of furnace. What the limit 
of temperature will be, will depend, of 
course, on the particular circumstances; 
it is evidently not possible to give any 
fixed rule. It may, perhaps, be subject 
to calculation, but this is doubtful, as this 
local pinching seems to be originally in- 
duced by some obstacle or contraction in 
the channel, which, being generally acci- 
dental, is not within the reach of mathe- 
matics. 

It is certain, however, that this tend- 
ency to pinching and consequent parting, 
exists and must be guarded against. If, 
for instance, a portion of the channel is 
made smallerztham\the fest, forthe \pur- 
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pose of increasing the temperature locally, 
great danger exists that this phenomenon 
will defeat that purpose, and it should 
first be determined by experiment, whether 
it will take place, before dependence is 
placed on the operation of such a design. 
Under some conditions this temperature 
limit will be quite low; with mercury, for 
instance, this pinch phenomenon will take 
place under favorable conditions before 
the temperature has risen appreciably. 
One of the experiments made by Dr. 
Northrup, at the writers suggestion, ha: 
shown that if the channel is quite uni- 
form, the contraction in cross-section will 
also be uniform over its whole length—- 
that is, the level of the liquid will lower 
uniformly, and, therefore, the danger of 
parting will not be so great. This ex- 
plains the observation made by the writer 
that in a furnace of this type, the liquid 
conductor kept creeping up on top of the 
cold electrodes, as at D D in the illustra- 
tion, piling itself up in large quantities, 
and solidifying after it got there. Fresh 
material had to be added for some time to 
keep up the level, until the stable condi- 
tions were finally reached. This stable 
condition is different for each current. 
The question naturally arises, how can 
this pinch phenomenon be avoided. As 
the forces which cause it, namely, radial 
pressures toward the central axis, are 
bound to exist, the only way seems to be to 
render them as harmless as possible, in- 
stead of trying to resist them. To do this, 
the channel should be made as perfectly 
uniform as possible and kept free from 
obstructions. A very liquid flux should 
be used, if possible, to dissolve any solid 
foreign particles and to float or wash them 
away. The cold electrodes should have 
vertical faces where they are in contact 
with the liquid resister, so as to obstruct 
as much as possible the piling up of the 
liquid conductor at those places. When 
the current is stopped, the level of the 
liquid will become horizontal again, and 
will, therefore, rise, hence an additionai 
range of regulation must he provided for 
starting up again with an enlarged cross- 
section. But, even with all these precau- 
tions, an increase of current density will 
lower the level until at some weak point a 
rupture will be likely to take place. 
Another precaution is to make the chan- 
nel as deep as possible, and, therefore, 
The writer noticed, and 
Dr. Northrup has since confirmed it by 
experiment, that the force which causes 


narrow in width. 


this pinching docs not act to produce an 


unstable equilibrium; the contracting 


force reaches a stable state when it is 
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balanced by the hydrostatic pressure of the 
liquid. Hence, by making the channel 
deep, the tendency to a complete break is 
reduced. This, however, necessitates mak- 
ing the channel narrow, thereby increas- 
ing greatly the tendency to develop a weak 
spot due to some obstruction or contrac- 
tion. It also greatly increases the loss of 
heat through the walls of the furnace. 
Hence, both depth and width should be 
made large, which means short channels, 
low voltages, enormous currents, or else 
a large capacity of the furnace. In other 
words, the danger from this source is 
greatly increased as the furnace becomes 
smaller in capacity. Some idea of the 
strength of this contracting force may be 
had from a case in the writer’s experience, 
in which the V-shaped depression extended 
down as much as six inches through 
molten iron to the bottom of the. channel, 
causing a complete rupture, followed by 


freezing, which necessitated the disman- 


tling of the furnace. 

Another good rule is, do not use liquid 
resisters if the conditions permit using 
a solid one, which heats the materials by 
contact. There are other reasons, also, for 
this conclusion. 

Those interested in this phenomenon 
from a physical standpoint, are referred 
to Dr. Northrup’s paper, mentioned above. 
He therein demonstrates, mathematically, 
the correctness of the writer’s first asser- 
tion, namely, that the contracting force 
was due to the encircling lines of force, 
and that its effect was, in some, thougi 
not in all, respects like that of stretched 
elastic bands, tending to compress the 
conductor radially toward the centre. He 
furthermore found that this compression 
produced a pressure at the centre, causing 
the material there to be forced out at both 
ends along the central axis, somewhat like 
when a rubber tube, filled with liquid, is 
squeezed or pinched with the hand, which 
will tend to force the liquid out at both 
ends. With a vertical column of mercury, 
he has succeeded in thus producing a 
small fountain of mercury issuing from 
the centre of a large conductor, and by 
letting this mercury flow back near the 
outside of the conductor, the fountain 
plavs continuously; thus he produced con- 
tinuous motion by merely passing a cur- 
rent through one conductor, without mag- 
nets, commutators, brushes, bearings, ete., 
presumably the first time such motion was 
ever produced. As was originally observed 
by the writer, the phenomenon is inde- 
pendent of the direction of the current, 
hence takes place with either direct or 
alternating currents. 
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The action might be explained, as Dr. 
Northrup suggested, according to the 
principle that currents flowing in a like 
direction attract each other. Hence, all 
the linear current elements in a conductor 
should be attracted to its centre, causing a 
contraction. This does not, however, ex- 
plain why these current elements should 
drag the material of the conductor with 
them; why does not the current simply 
become denser at the centre? An electri- 
cal current passing across a running 
stream does not seem to be carried down 
with the stream as though it were insep- 
arable from the water; but it always 
seems to take the shorter path across it; 
then why should the electric current, when 
in motion, drag the conductor with it as 
though it were inseparable from it? Yet 
it does do so in some cases, as in a uni- 
polar disc motor, and one is therefore led 
to conclude that this matter has not yet 
been clearly explained by physicists. 

The writer’s belief is that his original 
suggested explanation is more satisfactorv, 
namely, that this pinch phenomenon is 
due to some action of the ever-present 
encircling magnetic lines of force, which 
are all under tension like stretched rubber 
hands, and therefore exert a radial press- 
ure on the material which carries the 
current. Dr. Northrup’s mathematical 
investigations confirm this suggested ex- 
planation, in so far that he has shown 
that the contracted conductor has many 
more lines of force encircling it on the 
outside, than the original had, when both 
carry the same current; he shows that 
many additional lines of force are created 
bv this contraction, and their radial press- 
ures, due to their tension, have there- 
fore been added to that of the others, 
which were there before; this would ex- 
plain the increased pressure on the con- 
tracted conductor. 

Although this phenomenon is a serious 
obstacle in electric furnaces having liquid 
resisters, it at once suggested to Dr. Nor- 
thrup an application to simple forms of 
measuring instruments like those of the 
indicating and integrating types, thal 
measure direct and alternating currents 
equally well, and it may raise in the mind 
of the inventor new visions of the possi- 
bilities of the long-looked-for commutator- 
less direct-current dynamo and motor, or 
self-starting single-phase, alternating-cur- 
rent motor. 

An analysis of this phenomenon leads to 
many interesting deductions, which, how- 
ever, are not in place in a paper on fur- 
One of these is that Ohm’s law 
may perhapsarot be strictly truexfor\high- 
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current densities. Another is that the 
action of fuses and of the Caldwell inter- 
rupter may be due, in part, at least, 
to this phenomenon. Perhaps the action 
of the speaking arc is due to this phenom- 
enon, as was suggested by Dr. Northrup. 

This phenomenon should be clearly dis- 
tinguished from the well-known and en- 
tirely different one, according to which 
a flexible circuit tends to enclose the 
largest possible area, and, therefore, trics 
to enlarge itself into a circle. The latter 
has been observed in induction furnaces, 
in which, it seems, the molten iron in the 
circular trough sometimes acts as though 
it were under the influence of a strong 
centrifugal force, and to such an exteni 
that the bottom of the trough can be seen. 

— 0 
Annual Meeting of the Okla- 
homa Electric Light, Rail- 
way and Gas Association. 

The first annual meeting of the Okla- 
homa Electric Light, Railway and Gas As- 
sociation was held at Oklahoma City, 
Okla., April 22 and 23. J. H. Merrill, 
general superintendent of the Choctaw 
Railway and Lighting Company, South 
McAlester, Indian Territory, read a paper 
on “Interurban Railways.” J. Cliff Lea- 
vitt, of Oklahoma City, read a paper on 
“Car Painting and Other Uses of Paint,” 
and E. L. Callahan, Chicago representa- 
tive of the General Electric Company, 
read a paper on “Increasing the Central 
Station Day Load.” The annual address 
was delivered by the president, F. H. Tid- 
nam. 

The following officers were elected for 
the ensuing year: president, F..H. Tid- 
nam, general manager Oklahoma Gas and 
Electric Company, Oklahoma City; first 
vice-president, Edward Reynolds, Tulsa, 
I. T. ; second vice-president, J. H. Merrill, 
general manager Choctaw Railway and 
Lighting Company, South McAlester, 


I. T.; third vice-president, Fred Bentley; 


secretary, Galen C. Crow, general manager 


Guthrie Electric Light and Power Com- 
pany, Guthrie, Oklo.; treasurer, W. J. 
Dibbens, manager Guthrie Gas, Light, 
Fuel and Improvement Company, Guth- 
rie, Okla. 

Executive committee: (for two years) 
H. C. Stetmund, Chandler, Okla.; C. T. 
Mercer, Geary, Okla.; (for one year) 
Clarence Klein, Tulsa, I. T.; and J. E. 
Turner, Elk City, Okla. 

Committee on finance: Charles W. Ford, 
general superintendent Oklahoma City 
Railway ; R. Wonderlich, Sulphur Springs, 
I. T., and W. W. Balington, Okmulgee, 
I. 7; 

Advisory committee: H. H. Stephens, 
El Reno, Oklo.; J. J. Paterson, Ada, 
I. T., and E. M. Cooper, Wilburton, 
I. T. 


‘extent. 


ELECTRICAL REVIEW 


EXHAUST STEAM. 


BY J. H. HART. 


Almost every engineer, when he ob- 
serves the exhaust steam pipe in the 
modern power plant, feels a distinct dis- 
content over the constant economic loss 
there shown. This is an age of the utiliza- 
tion of waste and the development of valu- 
able by-products in nearly every line of 
manufacture; and the inability to utilize 
this waste to any great extent is an ob- 
ject of concern to every thinking man. 
While this waste of heat is practically 
inevitable in the great majority of small 
operating plants, developments have to- 


day progressed to such an extent that there ` 


is no reason for the existence of this loss 
in plants which are sufficiently large to 
warrant the additional outlay for its util- 
ization. 

Exhaust steam at present can he utilized 
in three distinct ways, with distinct 
economies resulting from each of them. 
The possibility of the utilization of each 
and every one most efficiently depends on 
the surrounding conditions and the appli- 
cation to which the power is applied aid 
from which the exhaust is obtained. This 
exhaust steam is used in heating, refrig- 
erating, and drying devices to-day. The 
utilization of heat of exhaust steam for 
heating purposes is very old, and it is, of 
course, limited in its applicability. In 
the majority of cases the heating desired 
is dependent upon the season of the year, 
and in nearly every case it is totally in- 
adequate to utilize the entire exhaust. The 
utilization of exhaust steam in large power 
plants for heating buildings in territory 
immediately contiguous to the property 
of the plant has been developed to a slight 
In general, however, it has not 
been regarded as worthy of much consid- 
eration. The condensation of the steam 
and the consequent blocking up of the 
pipes, and the back pressure which results 
in diminished efficiency in the power unit, 
together with cost of installation and 
small returns, have prevented this de- 
velopment to any great extent. 

The application to refrigeration is a 
somewhat new field, and is dependent 
upon the recent efficient development of 
the absorption machine in mechanical re- 
frigeration. This machine has, for a 
number of years—in fact, almost since the 
installation of the first compression plant 
—been in considerable disrepute. As a 
refrigerating device it antedated the com- 
pression system, but was extremely ineffi- 
cient. It used large quantities of water, 
also large quantities of steam, and hence 
heat, and, to cap the climax, produced 
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little refrigeration. In order to under- 
stand this statement a complete review 
of the mechanism and theory of the ab- 
sorption machine would be necessary. 
This does not appear essential here, but 
the statement may be accepted as true, 
that the absorption machine has been de- 
veloped, by an elimination of these de- 
structive factors, to an efficiency which, in 
most cases, is far superior to that of the 
compression plant, and which renders it, 
under many conditions, the most efficient 
system available for mechanical refrigera- 
tion. It will never eliminate the com- 
pression machine from the field, although 
its efficiency is at least fifty per cent 
greater, and some authorities even put 
this figure at 100 per cent. The absorp- 
tion machine has been developed so that 
it can utilize exhaust steam efficiently for 
the evaporation of the ammonia. One 
pound of pressure may be utilized, and 
this need never rise over four pounds press- 
ure in this work. This does not seriously 
inconvenience most power producers, and 
hence its development as an accessory in 
this field, for the production of by-prod- 
ucts, is steadily increasing. It does not 
pay to use the absorption machine with 
high-pressure steam on account of the 
fact that the only thing that is used in 
this device is the heat in the steam, and 
this is very slightly increased with high- 
pressure steam in comparison to low- 
pressure steam. The reason for this is 
that the total heat in steam depends upon 
the temperature of the steam and the 
latent heat of vaporization. This dimin- 
ishes with rise in temperature and press- 
ure, so that the sum total of the two 
factors is not increased as much as is 
generally considered. The absorption 
machine finds is best development in the 
utilization of exhaust steam, and a refrig- 
erating plant works at its best efficiency- 
with high-pressure steam operating a com- 
pressor, and the exhaust from this operat- 
ing an absorption plant. Thus a 100-ton 
compression plant operates on an eight to 
one basis; that is, eight tons of ice pro- 
duced to one ton of coal consumed. An 
absorption plant of the same capacity 
operates on an eleven to one basis, where- 
as a combination plant, the absorption 
machine being operated by the exhaust 
from the compressor, and each being of a 
50-ton capacity, will operate on a fourteen 
to one basis. Thus the utilization of ex- 
haust steam in the absorption machine for 
the production of mechanical refrigera- 
tion is the most economic method of pro- 
ducing refrigeration. Further, an ordi- 
nary plant utilizes, im this development, a 
by-product) which ‘hadformerly«gone to 
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waste. The economic advantage of such 
a development has been so great that many 
power plants in southern cities now oper- 
ate a refrigerating machine in conjunction 
with their power production for the trol- 
ley and lighting service. Further, the 
situation in this work is such that inter- 
mittent power is often available, and this 
is also readily available in the production 
of mechanical refrigeration. Hence these 
two developments are economically closely 
connected, and their connection commer- 
cially is at its inception. 

The third utilization of exhaust steam 
is in its application as a drying agent. 
This requires the addition of superheat to 
prevent condensation, but this is easily 
applied. The mere extension of the ex- 
haust pipe and its passage through the 
boiler, or its artificial heating from the 
outside, is sufficient to render this device 
acceptable and useful in many develop- 
ments. The ordinary problems of super- 
heated steam incident to the high press- 
ures and temperatures which are devel- 
oped become here of ‘small consequence. 
The pressure is only slightly above that 
of the atmosphere, and comparatively high 
temperatures can be obtained in the super- 
heater without a large first cost in con- 
struction and without the deterioration 
which is extremely common in ordinary 
superheating devices. Of course, the util- 
ization of this steam as a drying agent is 
limited in its application. In the cotton 
mills of the South it has no equal as a 
drying agent for the yarn. It is also used 
in sugar works, oil factories, soap works, 
and a large number of other developments 
are possible and desirable. 

This represents at present the situation 
in regard to the utilization of exhaust 
steam. Heating and refrigeration can Fe 
combined in accordance with the seasons 
for its best utilization in such a way that 
exhaust steam can always be utilized in 
large power plants. This is a development 
which plays no mean part in the total 
efficiency of the plant if properly utilized. 
The remaining development, while limited 
in its application, is unsurpassed under 
certain conditions, and presents a great 
saving in its utilization in this field. All 
these developments, however, are merely in 
their inception. Superheat of steam itself 
is uncommon in any application, and this 
extension must come to a great extent 
before the latter. Also mechanical refrig- 


eration, especially in its production by the 
absorption system, is constantly under- 
going changes, and this development also 
is at its inception, so that outside develop- 
ments will not come for a number of years 
in any line. 
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Concession Granted for 


Power Plant on the 
Rhine. 

Consul George Gifford, of Basel, Ger- 
many, reports that a concession has been 
granted by the authorities of the district 
of Lorrach, in the Grand Duchy of Baden, 
for a new electric power plant on the 
Rhine. 
` This project will require the building of 
another dam across the river between 
Wyhlen, in Baden, Germany, and Augst, 
in the canton of Baselland, Switzerland, 
the site of the old Roman stronghold of 
Augusta Rauracorum, about seven miles 
upstream from Basel. The Swiss canton 
named, as the sovercign of the left bank 
of the river, granted the concession on its 
part several months ago. 

The cost of the new enterprise is esti- 
mated at $2,000,000 to $3,000,000, to be 
provided by the joint grantees, the canton 
of Basel city and the Power Transmission 
Works at Rheinfelden. The latter com- 
pany will be the real contractor, and must 
begin its work within a year and a half 
and finish it within seven years, under 
penalty of forfeiting its eighty-year con- 
cession. The same corporation has al- 
ready built and operated the famous water 
power plant at Rheinfelden, only three 
miles farther up the Rhine, which was 
one of the first great electric power works 
of the world, and still rivals in importance 
those at Niagara and at the falls of the 
Rhine, near Schaffhausen. The Rhein- 
felden works furnish light and power to 
German and Swiss towns and villages, and 
even to isolated farmhouses where silk 
looms are driven by electricity, within a 
circuit of twenty miles in all directions. 
The factories and workshops, not only on 
the Rhine, but on the Wiese, Birsig, Birs 
and Ergolz, are largely supplied from this 
source, 

The city of Basel supplements its own 
steam plant by means of two power-trans- 
mitting wires, one on each side of the 
Birs, from Rheinfelden. But the power 
available from both works not being suffi- 
cient to drive the street cars, furnish light 
and satisfy the growing demand for power 
for industrial purposes and extension of 
the electric tramway system, it has long 
been a question of further utilizing the 
water power of the Rhine. Many projects 
have been discussed and abandoned, sev- 
eral of them having in view damming the 
river where it passes through Swiss terri- 
tory alone, either below the city, toward 
the Alsatian frontier, or above the city, 
at Birsfelden. The project finally adopted 
in cooperation with the German Grand 
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Duchy is hampered with all sorts of re- 
strictions imposed at the instigation of 
many opposing interests. The persons 
possessing a monopoly of the salmon fish- 
ery at various points must be indemnified. 
But a much more important obstacle to 
the speedy completion of the work is the 
consideration that by the terms of the 
concession must be granted to the pro- 
jected extension of the navigation of the 
Rhine, even above Basel. 

The reopening of the great stream to 
freight traffic between Strassburg and 
Basel, after half a century of interruption 
occasioned by the building of railroads on 
both banks, has excited so much en- 
thusiasm among its promoters that they 
dream of nothing less than a direct river 
route from Rotterdam to the falls of the 
Rhine, and beyond to the Lake of Con- 
stance, with river connections with the 
whole interior of the country. The Basel- 
Strassburg route, which is subventioned 
by the Swiss Confederation as well as by 
Basel and several other cantons, has al- 
ready built a little harbor and dock in 
this city and has conceded the business of 
transshipping goods to a private corpora- 
tion. Any project for further obstruct- 
ing the stream, the navigation of which 
is already made so difficult by a series of 
pontoon bridges beginning at Hiiningen, 
a few miles below this city, must accord- 
ingly reckon with vigilant and at present 
much excited promoters of another public 
enterprise of enormous importance. 

ee 

Deflocculated Graphite in 

Water as a Lubricant. 

E. G. Acheson, of Niagara Falls, N. Y., 
has invented a process for permanently 
suspending graphite in water or oil. This 
process will be known to the scientific 
world as the “Acheson effect.” In the de- 
floceulated condition produced by Mr. 
Acheson graphite has a condition of fine- 
ness far beyond that attainable by mechan- 
ical means, its condition resembling the 
molecular state. The “effect” is produced 
with water and a comparatively small 
quantity of gallotannic acid, and when 
thus treated the graphite shows not the 
slightest disposition to settle, the black 
liquid passing through the finest filter 
paper. Severe tests have demonstrated 
that it is an admirable lubricant. 

The “Acheson effect” makes it possible 
not only to reduce graphite to practically 


the molecular state and to cause it to re- 
main suspended in water for an indefinite 
period of time, but prevents rust or corro- 
sion while associated with water, thus tak- 
ing advantage of the high specific heat 
and low viscosity of water. 
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POWER COSTS.' 


BY CHARLES E. LUCKE. 


The fixed and operating charges are the 
same in nature for all different power 
‘systems, but different in kind in some 
cases. Interest may be figured at any 
rate from three per cent to six per cent, 
depending upon a large number of circum- 
stances, which can not be gone into here, 
but whether the amount of mvestment, 
the interest of which is charged against 
power cost, will include real estate on 
which the power plant is built or not, is a 
question of doubt, and there is still more 
doubt, or rather lack of agreement, on the 
question of interest charges on real estate 
used for the storage of coal, ashes, or, in 
the case of water power, of land covered 
by the pipe-lines, reservoirs, dams, the 
property that had to be purchased to per- 
mit the rise in level of the natural stream 
after the dam is built. Not only is there 
doubt about the interest charges of this 
kind, but when real estate is in question 
there rises a possibility of credit item or 
an appreciation to offset the interest in the 
nature of what is so often called the “un- 
earned increment.” Depreciation as a 
fixed charge against power cost is an item 
on which there is practically no agreement 
except as to the necessity of including it 
in some form or other. 

Depreciation may represent an amount 
which should be charged against earnings, 
each year, for the renewal of any part of 
the plant on the assumption that that part 
will need renewal. In this sense each part 
of the plant is given an assumed life of 
X years and the first cost of that part 
divided by X is charged off yearly to a 
sinking fund, but whether this sinking 
fund, thus created, should be considered 
as earning anything or not, or whether it 
should be considered invested at simple or 
compound interest or not, presents still 
another doubt. Depreciation may also be 
considered to mean the difference between 
the cost of the plant, or any part of it, 
and what it would sell for in the open 
market second-hand or as scrap, or, if real 
estate, at public auction. This deprecia- 
tion of the present value of the plant or 
any part of it is naturally a very uncer- 
tain thing and open to manipulation by 
unscrupulous persons, who desire to make 
the plant appear better or worse than it 
really is, as well as being open to honest 
misunderstanding based upon difference in 
judging. The third possible meaning for 


1 A paper read at a meeting of the New York Section 
of the American Electrochemical Society in New York, 
February 26, 1907, and read by title at the annual meet- 
ing of the society, Philadelphia, Pa., May 4. 
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depreciation is quite different. It is as- 


sumed that the plant exists for making 


money. It, therefore, has a certain earn- 


ing capacity and is capable of yielding 


certain profits. So long as it is capable 
of continuing to earn these profits it may 
be assumed to have a value equal to what 
it always had, and, therefore, depreciation 
is nothing. This depreciation is judged 
solely from the point of view of the earn- 
ing power of the invested capital in the 
particular business in question. This is 
rather the unusual point of view. 

It is certain that if the machinery and 
equipment of any kind be thoroughly over- 
hauled and repaired that it will be worth 
more than if it had not been overhauled, 
and therefore, it would seem that deprecia- 
tion should have some relation to the item 
of “repairs and maintenance,” which is 
usually considered an operating charge. 
This relation is, however, seldom given 
proper consideration. 

The third class of fixed charges common 
to all systems is the item of insurance and 
taxes. Insurance itself may cover fire, 
water, flood, lightning, accident and em- 
ployers’ liability, and is dependent upon 
the original investment or the amount of 
liability in question. It may vary from 
one-half of one per cent to ten per cent 
of the total amount invested, excluding 
real estate and accident and employers’ lia- 
bility, which, of course, can not be valu- 
ated. Taxes are dependent upon munici- 
pal and state regulation, and are so differ- 
ent in different localities that while the 
item should be charged against power cost 
in any case, in comparing costs this should 
be eliminated. 

The usual practice in comparing sys- 
tems involving different charges is to give 
to each a reasonable value, but the dis- 
cussion will enter, “What is the reason- 
able value?” and whether that value 
should be different for different systems. 

Operating costs should, of course, in- 
clude all labor, including beside that im- 
mediately concerned with the running of 
machinery also an amount for bookkeep- 
ing, superintendence and even janitorial. 
All fuel, all lubricating oil, grease, waste, 
pipe fittings, fuses and other material used 
about the plant, either for operation, main- 
tenance or repairs, is properly an operat- 
ing charge, but so are also smaller items, 
such as expressage, telephone bills, ice 
water and little things nearly always for- 
gotten or charged to that indefinite ac- 
count, “general expenses,’ which means 
nothing. 

In charging these items to operating 
expenses it is common to simply report 
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for water power, “labor and maintenance,” 
as one item, and “supplies” for the other, 
giving only two items for operating ex- 
penses, while for steam, gas and oil power 
plants there are four, (1) fuel, (2) oper- 
ating labor, (3) oil, waste and miscella- 
neous supplies and (4) maintenance and 
repairs, including both labor and mate- 
rials. 
WATER POWER. 

Water power generally is the cheapest, 
but is not always necessarily the cheapest. 
The water itself costs nothing, but it can 
not be used as nature provides it. The 
cost of preparing it for proper use in 
wheels and of providing for its control 
will involve a considerable expense, as a 
rule, and the interest on this expense will 
correspondingly be the largest charge 
against power cost, and will, as far as its 
importance is concerned, be commensurate 
with the fuel charges in gas engines, steam 
engines or oil engines. The cost of de- 
veloping water power depends almost en- 


- tirely on the local situation, and can not 


be reduced to any formula or rule. In 
the early days of the water power develop- 
ment—say over 1,000 horse-power—only ` 
low heads were utilized and the wheels 
located at the side of the dam, making 
the total development involve nothing 
more than a timber and stone dam with 
a house at one end. As the demand grew 
for more power from the same stream it 
was necessary to dig a canal to bring the 
water around the original power-house to 
some other house. Thus the expense be- 
gan to increase from difficulty of bringing 
the most water to the wheels under. the 
largest heads by long pipe lines or com- . 
binations of pipe lines, canal flumes, tun- 
nels and vertical shafts, so that the cost 
has materially increased. The simpler 
development complete cost somewhere 
about $40 per horse-power without elec- 
trical equipment. This has now increased 
so that a minimum of $75 per kilowatt is 
considered a very good proposition, while 
a maximum of $200 per kilowatt is not 
by any means prohibitive, including elec- 
trical equipment. The mean is somewhere 
near $100 for very large installations 
favorably placed. Taking these two lim- 
its and a gross interest charge of five per 
cent with an average depreciation of four 
per cent, with insurance and taxes at one 
per cent, there is a total charge of ten per 
cent on the first cost, or $7.50 per kilo- 
watt-year as a low limit, and $20 per kilo- 
watt-year as a high limit. The operating 
expenses, labor, oil, waste, repairs, etc., 
may be expected to cost from $1 to $5 per 
kilowatt-year,9 which Dplaces the cost! of 
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electric power at the bus-bars between the 
real low limit of $8.50 per kilowatt-year 
and the high limit of $25 per kilowatt- 
year for full load, twenty-four-hour power 
for these rates of charging expenses. Be- 
side the increase in development cost 
there is another item that sometimes en- 
ters, and that is an increase in land ex- 
pense or land damaye, which may be in 
settled communities. The increase in cost 
is not at all due to increase in cost of ma- 
chinery; this has probably decreased, not 
only from a better method of manufacture 
und more competition, but from the use of 
high heads and wheels and electric gener- 
ators. 

Just how much can be paid profitably 
for the development of water power, either 
now or in the future, will be measured 
solely by the power cost of one of the com- 
peting systems most available, steam, gas 
or oil, in the same locality, or if not in 
the same locality at some point within the 
limits of electrical transmission. To the 
cost of generating water power must be 
added transmission cost, involving fixed 
charges, on lines, transformers, switch- 
board and other equipment, together with 
their maintenance and operating charges. 
All of these together may add to first cost 
$30 per kilowatt and increase the power 
cost for a 150-mile transmission $5 per 
kilowatt-year. 

OIL POWER. 

Oil engines are not built in large sizes 
and the variety of engine on the market 
is small. Therefore, for plants of 1,000 
horse-power or more, multiple units are 
necessary, and for a twenty-four-hour out- 
put spare units must be installed to insure 
continuity of the output. The first cost, 
therefore, must be that for more horse- 
power than is needed, and just how much 
more will depend upon the number and 
size of the units, and will vary from 
twenty per cent to fifty per cent. If there 
are many small units twenty per cent ad- 
ditional installation will be sufficient. If 
there are only a few large units, twice as 
many may be necessary as is actually called 
for by the output; in any case the more 
spare units the less the chance of discon- 
tinuity of output and the safer the guar- 
antee of twenty-four-hour power. 

To keep a fair proportionality between 
the computations on the various systems 
with respect to their size, oil engines of 
250 horse-power will be taken for exam- 
ple, coupled to 160-kilowatt generators to 
enable overload capacity to be used. Six 
such units will be assumed for a station 
operating on a twenty-four-hour load, 
equal to the output of four or a rating of 
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640 kilowatts. These engines should cost 
$62 per horse-power, or $97 per kilowatt 
of generator rating. The oil station, in- 
cluding foundations, piping for oil, water 
and exhaust, electrical equipment, build- 
ing, crane, etc., should cost about $145 
per kilowatt on the maximum rating, or 
150 per cent of this on the twenty-four- 
hour guaranteed load rating, or $217 per 
kilowatt. ‘Taking the fixed charges, in- 
cluding interest, depreciation, insurance, 
and general oflice expenses, as equal to ten 
per cent per year on the first cost, the 
yearly fixed charges become $21.70 per 
kilowatt-year. This plant will require con- 
tinuously one engineer, at about $100 per 
month, and four engine operators at about 
$60 per month, which for the above con- 
ditions works out fifteen cents per kilo- 
watt-hour. ‘The engines should use fuel 
oil, costing about two and one-half cents 
a gallon, and should consume about fifteen 
gallons per kilowatt-hour. This gives the 
operating power costs or the manufactur- 


‘ing power costs as follows: 


Per Kilowatt-Hour. 


Puel Onc. oceans cache a eeeeeeienes .38 
Lubricating oil, waste, etc............ .04 
Operating labor........sessesssesoeos .15 
Maintenance and repairsS........seses -08 

Total ues eaa E a .65 


For a year of 8,760 hours this amounts 
to $56.94 per kilowatt-year. Adding this 
operating cost to the fixed yearly charges 
of $21.70 per kilowatt-year gives a total 


. power cost of $78.64 per kilowatt. 


Any change in the cost of fuel from 
that assumed will affect the result. 
Changes in local conditions and price of 
labor, different grouping of engines to 
make more or less men necessary, insur- 
ance, interest and repairs will all have 
their effect on this cost. A more econom- 
ical engine than this one assumed will have 
the effect of lowering the fuel oil cost, but 
it will very slightly increase the lubricat- 
ing oil, especially that used in the cylin- 
ders, so that these two would tend to com- 
pensate. 

STEAM-POWER STATIONS. | 

There is practically no limit to size of 
steam-power stations with reciprocating 
engines, but there is a practicable limit to 
the size of units, and very large powers are 
to be obtained by multiplying these units. 
In order to make a fair comparison, a 
steam-power station will be assumed of the 
most economical type, but not necessarily 
the largest size, but involving very close to 
the largest units. This is what was done 
with the oil plants, although there the line 
of separation is not quite so marked as 


here. As a typical example, assume a 
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20,000-kilowatt, twenty-four-hour load. 
The station to carry this must be, at least, 
of 30,000-kilowatt capacity, which for 
5,000-kilowatt units calls for four at work 
all the time; two in reserve with auxilia- 
ries and boilers accordingly. Such a sta- 
tion with all the latest labor-saving de- 
vices, with coal at $30 per ton, and water 
at $1 per 1,000 cubic feet, will have about 
the following division of operating power 
costs : 

Per Cent of the Total. 


COE) —o.3.c% E E E d asa Oodle ee ue 64 
Water 2665545. s 5 aac eee Hew eee 8 
Operating labor..............cccceeee 12 
Oil, waste, etC.......sossusssssssesoo 4 
Maintenance and repairs, including 
both labor and supplies............ 12 
OUR oid ws. g ow Se aes Sach ae ates 100 


Such a station may be expected to oper- 
ate year in and, year out on about two 
and one-half pounds of coal per kilowatt- 
hour, and about thirty pounds of water 
per kilowatt, including that for the en- 


' gines, as well as for cleaning, washing, 


heating, etc. At these rates, with the 
above division of power costs we have the 
following: 


Per Kilowatt-Hour. 
Coal eeen ire aaran eae E en .380 
Water ofc eee TE Eea n Ta ee heat .048 
Oil, waste, etC........ ccc ccc cece eee .024 
Operating labor...............ccceee 076 

Maintenance and repairs, including 

labor and supplies................ .072 
AL OUBN oes scale he SS a Wee eee .60 

With this  twenty-four-hour load 


throughout the year of 8,760 hours per 
year, the cost per kilowatt-year, exclud- 


ing fixed charges, will be as follows: 
Per Kilowatt Year. 


COAL ooe ete ea ee NG eee ees $33.29 
Water «cece uushadewiwueiaedane een 4.20 
Operating labor............cc0eeee. 6.66 
Oil; waste; CC. .onc ccc care scce tees 2.10 
Maintenance and repairs, including 
labor and supplies...........0...- 
Totilo oeseri ee ssn wears $52.56 


Such a station as this may be expected 
to cost, excluding real estate, but includ- 
ing vertical reciprocating engines, boilers, 
stokers, stacks, condensers, feed-water 
heaters, economizers, boiler feed, hot-well 
and dry vacuum pumps, house service 
pumps, exciter units, steam, water and ex- 
haust piping, pipe covering and painting, 
drip return system, lubricating oil system, 
plumbing, coal and ash-handling system, 
house heating system, elevators, cranes, 
electric generators, switchboards and wir- 
ing, and building complete, from $110 to 
$150 per kilowatt generator rating. Tak- 
ing interest, depreciation and general office 
expenses, equivalent to a total of ten per 
cent per year on the first cost, there re- 
sults fixed charges (from-$11, to $15 per 
kilowatt-year on the expected output rat- 
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ing. For the twenty-four hours, however, 
there is provided, in this station, a fifty 
per cent reserve on the rating, so that the 
actual charges will be 150 per cent of this, 
or from $16.50 to $22.50 per kilowatt- 
year. Adding this to the manufacturing 
power cost of $52.56 per kilowatt-year 
gives as a fair value for the total power 
cost of such a highly refined, large, steam 
station $69 per kilowatt-year to $75 per 
kilowatt-year. Of course, changes in the 
design of the station and local conditions 
may lower this operating power cost, but 
hot very much. Fixed charges can, as a 
rule, be reduced only by simple arrange- 
ments and cheaper apparatus, which will 
involve as a consequence less economy and 
higher operating costs. 

A small steam station very much less 
economical than this will involve power 
costs much higher than this. The stations 
will be cheaper, but it will burn more coal 
and require more labor. The power costs, 
as shown by some of these smaller sta- 
tions, may be over one cent, and as high 
as five cents, for very small stations per 
kilowatt-hour, which is from two to nine 
times the operating costs assumed for this 
large station. The first cost of the equip- 
ment may be as low as $75 per kilowatt, 
which is approximately half what was as- 
sumed for the large, refined station. The 
results of such a variation will be a higher 
yearly power cost than assumed above for 
the smaller station. 


GAS POWER. 


The use of steam turbines in place of 
reciprocating engines will have the effect 
of reducing first cost approximately $10 
per kilowatt, and it will also have the effect 
of increasing the coal and water costs and 
decreasing the operating labor costs. The 
net result will probably not be very differ- 
ent than for the reciprocating engines. If 
there is to be any change, it will probe 
be an increase in power cost, rather than 
a decrease, excepting where real estate is 
included, and real estate at the same timc 
very expensive. The small space occupied 
by the turbines will decrease the fixed 
charges on real estate probably enough 
to bring the balance of total power cost, in 
such a station, slightly in favor of tur- 
bines. 

Gas-power stations involving gas en- 
gines and producers have not yet been 
built as large as steam stations, and 1,000- 
horse-power units may be assumed to be, 
in connection with 600-kilowatt gener- 
ators, about the largest size units on which 
there is practical data of long-period oper- 
ation. Taking up for a typical gas station 
one containing four such units of work 
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and two in reserve, the station would be 
capable of delivering four times 600, or 
2,400-kilowatt, twenty-four-hour loads 
every day in the year. The station would, 
however, have a maximum rating of 3,600 
kilowatts. Such a station would cost ap- 
proximately $180 per kilowatt complete, 
the engines and producers costing $56 per 
kilowatt, unset, and the rest of the first 
cost of the station being divided up be- 
tween foundations for engines and pro- 
ducers, electrical equipment, gas, water, 
exhaust, steam and air-blast, compressed- 
air piping, coal and ash-handling appara- 
tus, exhaust silencers, gas-holder for regu- 
lating pressure and controlling producer, 
air-compressor and tank for starting, 
building, crane, small auxiliary boiler for 
producer house, and all auxiliaries and in- 
cidental apparatus. 

As the station output actually counted 
on is only two-thirds of the maximum 
rated capacity, the fixed charges must be 
figured on the basis of 150 per cent of 
$180, or $270 per kilowatt for first cost. 
When, as before, the fixed charges, includ- 
ing interest, depreciation, Insurance, gen- 
eral office expenses, etc., equal ten per cent 
yearly of the first cost, there results a fixed 
charge yearly of $27 per kilowatt-year, as 
against $22.50 maximum for the steam 
station. This station will be charged noth- 
ing for water, because there are no boilers 
to scale, except the small auxiliary pro- 
ducer boiler, which may be neglected. If, 
however, water is to be charged in any 
particular case, it may be figured on 200 
pounds, circulating, necessary per kilo- 
watt-hour for all purposes. The coal con- 
sumption will work out, in such a station 
as this, about one and one-half pounds per 
kilowatt-hour, the coal being anthracite 
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that can be depended upon, with the ap- 
paratus in ordinary condition in the hands 
of ordinary operators, the year around, and 
are drawn from actual experience, and not 
from any particular test with everything 
in fine condition and correct adjustment. 
The coal cost per kilowatt-hour will be, 
on the above basis, twenty-two cents, and 
the other operating costs can be figured 


from the following distribution: 
Per Cent of the Total. 


Coal a. oe cars Pha bee ea dein eet 50 
Operating labor.................c000e 23 
Oil, waste, etc. ..... cc. eee cee eee 7 
Maintenance and repairs............. 20 

TOUR 2 hi urane horns Ge ha aed 100 


This gives for the operating power costs 
the following: 
Cents per Kilowatt-Hour. 


COB apd ing cree cA Gah a A 22 
Operating labor...................... 10 
Oil, waste, etc.............. ccc cece ee 3 
Maintenance and repairs............. 9 

POU AM erete Gal cern fe Min stair ts chen oo 44 


This is equivalent to $38.54 per kilo- 
watt-year of 8,760 hours. Adding this 
operating cost to the fixed charges of $27 
per kilowatt-year, gives, for the total 
power cost of such a gas plant, $65.54 
per year, which is somewhat less 
than obtained with a very much larger 
steam station of economical design. The 
saving in total power costs will be even 
more for smaller stations; steam and gas 
of the same size as the gas power costs do 
not vary much with size, while steam 
power costs do. It is also interesting to 
note, in this comparison, that the consid- 
erable excess in first cost in the gas-power 
stations is overbalanced by the economy 
of operating power costs so as to bring 
the total less than for the steam station. 

These costs may now be summarized 
for comparison as follows: 


Water Power. | Oil Engines. Gan EDR ne Steam Engine. 
160 kw. units 600 kw. 5000 kw. 
First cost per kw. rating..........sesessoresss $75.00—200.00 $217.00 $270.00 $110.00—151).00 
Kixed charges, rate per cent esseere 10 per cent 10 per cent. 10 per cent. 10 per cent. 
Fixed charges per kw.-vear. ............. ; 7.50— 20. $21.70 $27.00 $16.50— 2.50 
Operating and mfg. costs per kw.-year...... eae Pe ore 38.54 69.00— 75.00 


Total power costs per kw.-year ...........6. 


No. 1 buckwheat, which may be assumed 
to cost $3 per ton. This coal consumption 
will be practically the same for any size of 
plant, and it is interesting to compare it 
with what might be expected in steam 
plants, which for even the large size as- 
sumed of the highest economical type is 
two and one-half pounds per kilowatt- 
year, and for smaller steam plants, such 
as this with 600-kilowatt units, might 
easily run up to three or four pounds per 
kilowatt-hour. These coal consumptions 
are, of course, not the best that can be ob- 
tained in any of these plants, but figures 


65.54 
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Comparison of power costs on assumed 
conditions; stations consisting of six 
units, two in reserve and four working on 
twenty-four hours rated load, with the ex- 
ception of the water power. First cost 
and fixed charges are based on the capac- 
ity of 150 per cent of the output. 

From these figures it appears that we 
have not yet reached the limit of cost of 
development of water powers which may 
be advisable. It apparently would pay to 
spend even more money than_$200, the 
present maximum per kilowatt for water- 
power development, if there_are no other 


800 


considerations entering. Among the chief 
considerations of this kind may be set 
down that of transportation of products 
from the works and raw material to the 
works, but this must be considered against 
the question of transmission of current 
from the waterfall to a convenient point 
of transportation. 

It is interesting to note how close is the 
cost competition of the three fuel systems 
for the conditions assumed for each. 

Excluding the water power plants, the 
first cost of the steam plants will be least, 
oil second, and gas engine greatest, with 
the fixed charges in proportion. As oil fuel 
is very much more expensive than coal, 
when referred to the heat content, and 
the thermal efficiency of the oil engine 
not as much greater in general, it follows 
that the fuel element in power costs will 
be greater than for the steam or gas plants, 
except when small and load intermittent. 
This fuel element will always be less for 
gas plants than for steam when the same 
coal is available for both. This fact, com- 
pared with the increased fixed charges for 
gas plants, makes it likely that gas power 
will be cheaper than steam when the load 
factor is high, and the difference will be 
greater the greater the cost of coal. 
Smaller units in every case will have the 
effect of increasing labor cost per kilo- 
watt-hour, but not in proportion to size 
reduction. Oil, waste, miscellaneous sup- 
plies and maintenance and repairs will de- 
pend on the complication of apparatus, its 
service, and the quality of labor employed, 
but its value is problematic and can not 
be predicted, except by experience with 
similar apparatus, which gives figures on 
which to base estimates. 

As was pointed out in the beginning, 
the whole question is an extremely compli- 
cated one and requires the fullest discus- 
sion for even a fair understanding of the 
nature of the case, and I sincerely hope 
that such a discussion will be forthcom- 
ing. 

E 


Maryland Electric Railways 


Bond Issue. 

The Maryland Electric Railways Com- 
pany, of Baltimore, Md., has arranged for 
the sale to Brown Brothers & Company, 
New York city, of $750,000. of the 
$1,000,000 first mortgage five per cent 
gold bonds of the Baltimore & Annapolis 
Short Line, dated August 1, 1906, and 
due August 1, 1946, an underlying issue 
of the Maryland Electric Railways Com- 
pany. The proceeds will be used to elec- 
trify the Short Line division. 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held on Friday evening, May 10, at the 
Edison Auditorium. In the absence of 
the president the meeting was called to 
order by L. B. Marks, who introduced the 
lecturer of the evening, G. H. Stickney, 
electrical engineer, General Electric Com- 
pany, who delivered a discourse upon 
“Color Values of Artificial Illuminants.” 
This was largely made up of demonstra- 
tions upon the screen showing various 
color effects and effects produced by differ- 
ent classes of diffusers and illuminants. 
The latter included the Welsbach mantle 
gas lamp, the incandescent lamp, the en- 
closed arc lamp and the Nernst lamp. 

The discussion was opened by Leon Gas- 
ter, who was the delegate of the Faraday 
Society, of Great Britain, to the recent 
dedication ceremonies of the Engineering 
Societies Building. Mr. Gaster briefly 
pointed out how important a careful study 
of problems in illumination is, as was well 
demonstrated by the lecture just delivered. 
He spoke appreciatively of the work of 
the society, and said that upon his return 
to England he was going to make a strong 
effort to have the work taken up there in 
some effective way. 

He called attention to some hereditary 
peculiarities which have been noticed in 
connection with color blindness. It had 
been found that in many cases this defect 
is transmitted to male descendants only. 
A daughter of a color-blind person, al- 
though she may not herself be color blind, 
may transmit this effect to her male de- 
scendants. 

D. McFarlan Moore reviewed briefly the 
work which had been done to control the 
quality of light given off by an illuminant. 
There are two methods of doing this—one 
by producing the quality of light desired ; 
the other by taking what is produced and 
modifying this by shades. The first is, of 
course, the more scientific and efficient. 


Mr. Moore described the different kinds 
of light given by the Moore tube, dwell- 
ing particularly upon the pure white light 
which is radiated when carbon dioxide is 
used in the tube. It had been found with 
such tubes that expert color matchers 
could detect no difference when working 
by this light and by daylight. He sug- 
gested that light of this kind would be 
proper for use as a standard, because of 
its close resemblance to daylight. 

Otto H. Foell spoke briefly of the work 
being done by the Pittsburg section, and 
extended a cordial invitation to all mem- 
bers of the New York section to attend any 
meetings of the former. 

G. L. Hunter discussed the importance 


Vol. 50—No. 20 


of the color of the walls and furniture of 
a room, and the effect which these have 
upon the general illumination. A slight 
tinge of orange on the walls makes the 
room seem more cheerful and brighter, 
although a better illumination may be se- 
cured with a paper tinted a light green 
when using a Welsbach mantle. | 

H. H. Seabrook said that most eyes see 
six colors, though some see seven. Color 
blindness can not be helped, and there is 
no need of trying to educate people to see 
correctly who have positive color blind- 
ness. The next problem is partial color 
blindness. One per cent of women are 
partially color blind and five per cent of 
men. ‘This is a condition which can be 
cured by education. It is important to 
realize that the question of matching col- 
ors is frequently one of knowing what the 
color is. He referred briefly to the effect 
of the actinic rays upon the eye, noticed 
particularly at high altitudes or on snow 
fields. ‘This may be prevented by the use 
of proper glasses. — 

T. J. Little, Jr., said that the quality 
of light given by the Welsbach mantles is 
well under control. Usually the light is 
more or less tinted, but a whiter mantle 
may be produced by increasing the con- 
tent of cerium. A mantle with a content 
of 0.75 per cent of cerium produces this 
effect. 

E. Y. Porter said he thought that an 
illuminating engineer should be about 
nine-tenths oculist, because the effect of 
illumination upon the eye is the most im- 
portant feature. Artificial light is em- 
ployed merely to see by, and if in doing so 
the eye is injured or deceived, the end 
sought for is defeated. He thinks it is 
more important to tone down the intensity 
of light than to tone down the color. If 
the light does not glare, the actual injury 
to the eye will be slight within a wide 
range of colors. White light is all right if 
not too bright, and eventually this will 
generally be adopted, as it most nearly ap- 
proaches daylight. 

In closing the discussion, Mr. Stickney 
regretted that he had not had more ex- 
perience with the Moore light. There are 
certain places, such as restaurants and 
houses, where he does not think it is de- 
sirable to employ white light, as the yellow 
light is more satisfactory, at least at the 
present time. 

Replying to a question why certain au- 
thorities recommend yellow light for read- 
ing, he said that it had not been shown 
that it was the color of the light that was 
appreciated, but it seemed more likely that 
it was the diffused character of the light 
which was so agreeable. 

Secretary P. S. Millar, of the New York 
section, announced that at a meeting of 
the council held in the afternoon it had 
been decided to accept an invitation ex- 
tended by the city of Boston to hold the 
convention of the society in that city dur- 
ing Old Home Week, the latter part of 
July or the early part of August. This 
invitation had been extended_both by the 
mavor of Boston and the Boston section, 

The meeting was then adjourned. 
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PRELIMINARY PROGRAMME OF THE 
THIRTIETH CONVENTION OF THE 
NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. 


WASHINGTON, D. C., JUNE 4, 5, 6 AND 7. 


The following preliminary programme 
has been announced for the thirtieth an- 
nual convention of the National Electric 
Light Association, which will be held at 
the New Willard, Washington, D. C., June 
4,5, 6 and 7: 

MONDAY EVENING—JUNE 3. 


Opening of the exhibition of the Asso- 
ciate Members—eight o’clock. 

Reception, followed by dancing—nine 
o'clock. The reception will be held in the 
meeting room, music being furnished by a 
section of the Marine Band. Both the 
exhibition hall and meeting room are on 
the tenth floor of the New Willard Hotel. 


TUESDAY, JUNE 4—OPENING SESSION, 
10 A. M. 


Convention called to order by the presi- 
dent. 

Address of welcome. 

President’s address. 

Announcements by the secretary. 

Report of Committee on Progress, T. 
Commerford Martin. 

“Accidents,” Paul Liipke. 

“The Effect of Frosting Incandescent 
Lamps,” Dr. Edward P. Hyde. 

“Need for an Accurate Maximum De- 
mand Meter for Measuring the True En- 
ergy of Polyphase Service.” Discussion 
led by Louis A. Ferguson. 

EXECUTIVE SESSION. 

Report of the Executive Committee, by 
the secretary. 

Report of Committee on Membership 
Dues, W. H. Gardiner. 

Report of Committee to Revise Consti- 
tution and By-Laws, Samuel Scovil. 


AFTERNOON SESSION—2 :30 P. M. 

“Legal Justification for Differential 
Rates,” Geo. Whitefield Betts, Jr. 

“Recent Developments in Mercury Rec- 
tifiers,’ Frank Conrad. 

“Report of Committee on Standard 
Rules for Electrical Construction and Op- 
eration,” Ernest H. Davis. 

“Rep ort of Committee on the Fire Haz- 
ard of "Blectricity,” C. E. Skinner. 

“Report on Insurance and Kindred 
Matters,” W. H. Blood, Jr. 

“Report of Committee on Electric Light 
Accounting,” H. M. Edwards. 


WEDNESDAY, JUNE 5—10 A. M. 


Report of committee on the present 
methods of protection from lightning and 
other static disturbances, Alex Dow. 

“Recent Developments in Protective 
Apparatus,” D. B. Rushmore. 

“New Developments in Arc Lamps and 
High Efficiency Electrodes,” G. M. Little. 

Report of committee on electric heat- 
ing and cooking, James T. Aver. 

“Blectric Heating,’ C. D. Wood. 

“The Future of the Gas Engine,” Lewis 
Nixon. 

“Producer Gas Engines for Central 
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Station Work” (illustrated by stereopti- 
con), Robert T. Lozier. 

“The Frequencies of Flicker at Which 
Variations in Illumination Vanish,” A. E. 
Kennelly and S. E. Whiting. 

“Efficiency of Various Methods of Illu- 
mination” (illustrated by stereopticon), 
E. A. Norman. 

Report of committee to consider speci- 
fications for street lighting, Dudley Far- 
rand. 

EVENING SESSION—8:30 P. M 

“Lightning and Lightning Protection,” 
C. P. Steinmetz. 

TITURSDAY, JUNE 6—10 A. M. 

Report of freight classification commit- 
tee, Ernest H. Davis. 

Report of committee on relations be- 


tween manufacturers and central stations, 


Henry L. Doherty. 

“Indefinite Candle Power Ratings in 
Municipal Contracts and the Experience 
of the Colorado Springs Electric Com- 
pany.” 

“Recent Turbine Developments,” W. L. 
R. Emmet. 

“The Electric Automobile as an Ad- 
junct to Central Station Load,” H. H. 
Rice. 

“Some Power Experiences,” S. M. Sher- 
idan. 

“Municipal Ownership,” 
Grant. 

“Why We Failed in a Municipal Own- 
ership Campaign,” Glenn Marston. 

“Italian Methods of Charging for Elec- 
tric Current,” Guido Semenza. 

“Report of Membership Committee,” 
J. Robert Crouse. 

Report of committee on relations with 
local associations, S. R. Bradley, Jr. 

Report of committee on the grounding 
of alternating-current secondary circuits, 
W. H. Blood, Jr. 


EXECUTIVE SESSION—8 :30 P. M 
Report of committee on rates and costs, 

R. S. Hale. 

Report of public policy committee, Ev- 
erett W. Burdett. 

FRIDAY, JUNE Y—-COMMERCIAL OR NEW 
BUSINESS DAY—-10 A. M. AND 2 P. M. 
“Scope and Character of Papers and 

Discussion,” W. W. Freeman. 


THE COMMERCIAL FIELD. 


Report of National Electric Light As- 
sociation cooperating committee, W. W. 
Freeman. 

“Cooperative Commercialism in the 
Electric Field,” J. Robert Crouse. 

“Possibilities of Commercial Develop- 
ment,” Henry L. Doherty. 

“New Business—How to Get It—How 
to Keep It,” F. M. Tait. 

“New Business Results Demonstrated 
in Cities of All Sizes,” J. E. Montague. 

Discussion. 

QUESTIONS OF POLICY. 

“Sales Policy in Combination Gas and 
Electrice Companies,” F. A. Willard. 

“The Electrical Jobbers and Dealers’ 
Cooperation in Business-Getting,” R. V. 
Scudder. 

“Cooperation of the Electrical Trade 


Arthur H. 
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Papers in  Business-Cetting,” F. W. 
Loomis. 
Discussion. 
WIRING. . 
“How to Get the Old Buildings 


Wired,” F. H. Golding. 

“How to Get the New Buildings 
Wired,” J. Sheldon Cartwright. 

“Cooperation of the Electric Contractor 
in the Wiring of Buildings,” James R. 
Strong. 

Discussion. 

THE SOLICITOR. 

“Sizing Up the Territory—Preparing 
the Lists of Prospective Customers,” 
George Williams. 

“Qualifications of Solicitors for Differ- 
ent Classes of Business,” F. W. Frueauff. 

“How to Measure Results and Pay So- 
licitors,” Leon H. Scherck. 

“Increasing the Efficiency of the Sales 
Force,” J. D. Kenyon. 

“Value and Use of Solicitors’ Hand- 
book,” R. S. Hale. 

Discussion. 

Adjournment for luncheon. 

ADVERTISING. 


“A Balanced Advertising Programme,” 
Ralph Richardson. 

“Advertising Results Demonstrated in 
Cities of All Sizes,” E. S. Marlow. 

“How to Make the Most of Newspaper 
Advertising,” A. D. Mackie. 

“Measuring the Results of Advertis- 
ing,” M. S. Seelman, Jr. 

“Value of the Service of the Advertis- 
ing Agency or Specialist,” Lawrence Man- 
ning. 

“Display Room and Demonstration as 
Business-Getters,” E. R. Davenport. 

“New Business by Indirect Methods,” 
L. D. Mathes. 

Discussion. i 

i LIGHT. 

“Illuminating Engineering as an Aid to 
Securing and Retaining Business, ” C.F. 
Oehlmann. 

“Methods of Securing Residential Busi- 
ness,” R. W. Hemphill. 

“Cooperative Lighting of Streets by 
Merchants,” H. J. Gille. 

“Methods of Securing Sign, Window 
and Outline Lighting,” Homer Honey- 
well. 

Discussion. 

POWER. 

“Methods of Securing Power Business,” 
Geo. N. Tidd. 

“Catering to Power for Automobile 
Charging,” R. W. Rollins. 

“Establishing Day Circuits in Towns of 
10,000 Population and Under,” F. H. 
Plaice. 

Discussion. 

HEATING. 

“Methods of Exploiting Electric Heat- 
ing Devices,” T. K. Jackson. 

Discussion. 

“Review of Advertising” (illustrated 
with stereopticon slides), C. W. Lee. 

“Memorial.” T. C. Martin. 

Report of the nominating committee. 

Election of officers for the ensuing year. 

Adjournment, 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A New Electrometer for Static 
Charges. 

A description is given here by Theod. 
Wulf of a new electrometer designed for 
measuring high potentials. The deflect- 
ing leaves are of light metal foil suspended 
in the usual manner, but connected to- 
gether at their lower edges. At this point 
a light weight is attached. When charged, 
the two leaves bow out from one another, 
the distance by which they are separated 
varving with the potential. A curve of 
values shows, for a particular instrument, 
that the characteristic is practically a 
straight line from fifty to 250 volts. An 
advantage of this type of instrument is 
that the two portions of the leaves which 
are viewed through the telescope remain 
nearly parallel, so that the scale may be 
read up to 150 divisions. With the ordi- 
nary type of electroscope, with the leaves 
attached only at their upper edges, but 
thirty scale divisions may be read accu- 
rately.— Translated and abstracted from 
Physikalische Zeitschrift (Letpsic), April 
15. 
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Statistics of the Electric Generating 
Stations in Germany. 

A summary is’ given and a graphical 
diagram showing the growth of the elec- 
trical supply stations in Germany from 
the year 1894 to and including 1906. In 
the former vear there were only 148 sta- 
tions, with an output in incandescent 
lamps of 493,801 ; in are lamps, of 12,357; 
in motors, of 5,635 horse-power. The ap- 
paratus for supplying light had an aggre- 
gate rating of 30,869 kilowatts; for power 
it was 5,072, the total being 35,941. The 
growth during this period of twelve years 
has been regular, and at a slightly in- 
creasing rate. In 1906 the total number 
of stations supplying electric power was 
1,338. The number of connected fifty- 
watt incandescent lamps was 8,240,596. 
‘There were 154,913 are lamps, and motors 
with an aggregate output of 377,838 horse- 
power, The generators for lighting were 
rated at 489,485 kilowatts; for power, at 
310,056 kilowatts, the total being 829,541 
kilowatts. A list of the principal cities 
is given, showing the size of the equip- 
ment in each.--Translated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), April 18. 
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The Application of Electricity to 
Ordnance Work in the Navy. 

The present backward position of the 
British navy, so far as electrical operation 
of gun turrets is concerned, is due to the 
drawback that only the men with a life- 
time of experience behind them are al- 
lowed control; consequently there is a 
backward position in comparison with the 
United States, or even Russia. These 
men have brought their hydraulic gear to 
such a pitch of perfection that they can 
scarcely improve it. They are naturally 
fond of it, and to them water power re- 
presents all that is desirable. Weight plays 
a most important part in the design of 
gun gear, and, in fact, of any gear on 
board ships of war. Contrary to expecta- 
tion, the electrical gear will not be much, 
if any, heavier than hydraulic gear. It 
is possible and probable that the weight 
of the electrical gear may be considerably 
reduced in future practice. All operations 
which require motors show a heavy, but 
momentary, load on starting up, and a 
very small demand afterwards. This is 
the case in ammunition hoists, rammers 
and breech mechanism, where a large mass 
has to be started and accelerated. The 
electric motor, of course, scores here un- 
mistakably. A moderate horse-power may 
be installed, trusting to the motor to take 
care of the overload on starting. This is 
not so with hydraulic presses. The press 
must have sufficient power behind the 
piston to take the highest load. No over- 
load is possible. For returning again 
after recoil, it must be admitted that at 
present the hydraulic system, by means of 
which the gun is brought back to the fir- 
ing position by a press, is superior. Up 
to the present time the electrically op- 
erated mounting has been fitted with long 
springs subdivided and encased. It is 
more than likely, however, that when elec- 
trical power has received the same close 
attention and long-continued thought 
which has been accorded to the hydraulic 
system, some more reliable and less bulky 
means will be devised. On the score of 
economy electricity holds the field, being 
generated by efficient sets and not sub- 
jected to the same losses in transmission. 
Given a fair test, electricity will more 
than hold its own in competition with the 
older power. Up to the present time no 
such test has been made, but in all proba- 
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bility it will be in the near future.—Ab- 
stracted from the Electrical Times (Lon- 
don), April 18. 


Fleet Telephony. 

A brief description is here given bv 
Commander Bradley A. Fiske, U. S. N., 
of certain tests which he conducted to 
establish telephone communication be- 
tween vessels of a fleet. The chief object 
of this was to enable a fleet’ to maintain 
its formation and course during fogs. For 
this purpose the present system of signal- 
ing by whistles is not satisfactory, as it is 
slow and uncertain. Wireless telegraphy 
could not be employed, since this would 
not be allowable during war, and therefore 
should not be permitted at other times. 
The plan suggested was for the leading 
vessel, upon the approach of a fog, to throw 
over a buov to which was attached a tele- 
phone cable. This was picked up by the 
second vessel in the line and attached to 
permanent circuits installed on it. This 
vessel also throws over a similar buoy and 
cable, as do all the other vessels in the 
fleet, with the exception of the last one. 
By means of these cables telephone com- 
munication is to be maintained between 
all the vessels. To allow for slight changes 
in position a small reel is carried on the 
bow of each vessel, which takes in the 
slack or pavs out cable, as may be neces- 
sary. Two attempts were made to carry 
out this plan, but the appliances obtain- 
able were not satisfactory, as the cable 
used was patched up from short pieces. 
This, however, enabled communication 
to be maintained between two vessels, 
while steaming, for a short time, when the 
same cable was also unsatisfactory, for 
although the cable was supported by 


a signal halyard, a break occurred 
somewhere in the electrical circuit. 
It was found possible, however, for 


the two vessels to continue on their 
course without breaking the halyard. This 
seems to prove that with a telephone cable 
of equal strength the same results would 
have followed and communication would 
have been maintained. It is suggested 
that the experiment would cost but little 


to try, and if successful the plan would 
be of much assistance to the navy.—Ab- 
stracted frum the Proceedings of the 
United States Naval Institute (Washing- 
ton), March. 
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Problems in Commutation. 

An instructive discussion of the prob- 
lems encountered in designing and operat- 
ing commutators is given here by Miles 
Walker. The troubles which may be en- 
countered are mechanical and electrical. 
The former are caused by the commu- 
tators not running true, or not being per- 
fectly cylindrical. If the commutator be 
not true it is desirable to have parallel 
motion of the brushes. Any slight swivel- 
ing of the brushes, such as takes place 
with pivoted holders, will always cause 
sparking. The simplest and best plan is 
the sliding box type of holder; but, when 
used, care should be taken to secure a good 
but easy fit. Chattering frequently gives 
trouble, and the cause can not always be 
located. To avoid it as much as possible 
the brush-holder should be very rigid, and 
the pressure upon the brush sufficient. 
With high-speed commutators it is fre- 
quently found that the pressure required 
to prevent chattering is several times 
greater than that necessary to give good 
contact. The important point to study is 
the potential drop between brushes and 
commutator. This varies, but not accord- 
ing to a straight-line law, as it tends to 
become uniform for great current densi- 
ties. At forty amperes per square inch 
the voltage drop is about one for metal to 
carbon, and about 0.9 for carbon to metal. 
If the current density be doubled, the drop 
is not much more. This phenomenon is 
not understood, but it seems as though 
there were a very short arc between the 
carbon and the metal. The problem of 
overcoming the effect of armature reaction 
is discussed, it being pointed out that this 
can be completely compensated for by 
placing field conductors parallel to each 
armature conductor. Commutating poles 
may also be used with good results. The 
advantage of this is that the strength of 
the commutating field is proportional to 
the current to be commutated. For high- 
speed machines most makers employ cop- 
per brushes, as it is difficult to get a car- 
bon brush to run satisfactorily at such 
speeds; but the objection to the metal 
brush is that it wears the commutator 
more rapidly than carbon and is itself 
worn away. One effect sometimes not suf- 
ficiently provided against, and called here 
the “inductor effect,” is the change in the 
magnetic field caused by the change in the 
number of teeth under a pole. If the teeth 
be few in number and comparatively large, 
this effect may become serious. It gen- 
erally produces markings on the commu- 
tator at regular intervals. To avoid it 
the greatest care should be taken in spac- 
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ing the poles, in the spacing of the brushes 
and in obtaining the proper form of air- 
gap. A useful tabulation is given which 
enables the cause to be located whenever 
the commutator is not operating prop- 
erly.—A bstracted from the Electric Jour- 
nal (Pittsburg), May. 
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Relays for the Control of High- 
Tension Switch Gear. 
In this article C. C. Garrard discusses 


several points in connection with relays 


.for high-tension switch-gear which have 


shown themselves to be important. When 
maximum inverse time-limit’ relays are 
employed the objects sought are twofold: 
to be able to set the circuit-breaking ap- 
paratus at such a value that it will protect 
the circuit from damage due to heating 
or overload, and yet prevent the circuit 
from being opened by every momentary 
rush of current inseparable from the oper- 
ation of most systems. For this purpose 
there are two types of relay in operation. 
In both of these the time required to open 
the circuit varies inversely as the current. 
One of them, however, opens instanta- 
neously if the current exceed a certain 
maximum value, while with the other the 
curve tends to become asymptotic, and the 
relay does not open for sudden short, but 
very heavy, current rushes. This prop- 
erty makes the second type of relay more 
valuable than the other, because with a 
series of relays installed to protect differ- 
ent sections of the line, a rush of current 
exceeding the maximum would open sim- 
ultaneously all the relays of the first type; 
yet, with properly selected relays of the 
second type the proper sequence in open- 
ing would be followed. When connecting 
maximum-current relays to three-phase 
systems having the neutral point earthed, 
a triple-pole relay must be used, fed by 
three current transformers. On a three- 
wire, three-phase circuit—that is, one in 
which the neutral point is not earthed— 
only two current transformers are re- 
quired, by reason of the fact that the cur- 
rent in one phase is always equal to the 


vectorial sum of the currents in the other 
two. Strictly speaking, it follows that a 
double-pole relay is sufficient protection 
for such a circuit, but, for mechanical rea- 
sons, it is better to install a three-pole re- 
lay. In selecting transformers for use 
with relays where heavy currents are flow- 
ing, care must be taken that the ratio of 
transformation does not vary too greatly 
for heavy loads. Such transformers are 
usually magnetically leaky, so that the 
ratio varies. It should always be specified 
that it does not vary appreciably up to at 
least 200 per cent overload. The general 
rule governing the installation of reverse- 
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power relays is that they should be in- 
stalled on all circuits which feed bus-bars. 
Generators should be equipped only with 
reverse-power relays. Maximum circuit- 
breaking apparatus should never be in- 
stalled on them. The reverse-current re- 
lay should be set to operate at ten per cent 
of the normal rating of the generator. A 
lower setting is not desirable, since the 
circuit-breaker may thus be thrown out if 
the synchronizing be done rather careless- 
ly. Various methods of connecting these 
relays are discussed.—A bstracted from the 
Electrical Engineer (London), April 26. 
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General Care and Management. 


_ It may be safe to assume that the ma- 
jority of owners of manufacturing or 
other establishments recognize, in a 
general way at least, the dangers arising 
from improper installation or arrange- 
ment of what may be termed the common 
or ordinary hazards usually met with. The 
danger of loss from fire is ever present, 
and in a general way the causes and con- 
ditions that will result in a fire are well 
known; but because, perhaps, some con- 
tributing factor or factors may be lacking 
or supposed to be, caution is cast to the 
winds and all possible chances are taken. 
The arrangement of the source of power 
is one of the most important factors in 
safeguarding an establishment. In most 
instances steam is used, and so well is the 
hazard recognized that standard require- 
ments call for the separation of the power 
plant—at least of the boilers—from other 
parts of the establishment, either by pro- 
viding a separated detached building, or a 
building thoroughly cut off from the main 
plant either by blank walls or by walls 
with openings protected by standard ap- 
pliances, such as fire doors, shutters or 
wire-glass sash. Under no circumstances 
should any woodwork be permitted to 
come in contact with the boiler. The 
practice occasionally observed of using the 
top of a boiler temporarily for drying wet 
lumber is especially to be condemned. 
A boiler setting or covering may appear 
perfectly safe when new, but in the course 
of time cracks are bound to appear, the 
results of unequal shrinkage or settling, 
and will permit the passage of heat or 
sparks. The stacks should invariably be 
free and clear of al] woodwork. Because 
a motor practically runs itself is no reason 
for sticking it in an out-of-the-way place 
or putting it under the charge of an in- 
competent person. Cleanliness is especial- 
ly essential, as are properly enclosed fuses, 
proper arrangement of all apparatus and 
wiring, and the absolute freedom from 
any possibility of a short-circuit. No 
steam pipes should be allowed in contact 
with any woodwork or other combustible 
material, and should not, under any cir- 
cumstances pass through any floor or par- 
tition without a metal collar or sleeve per- 
mitting circulation of air, so arranged as 
to prevent refuse from contact with the 
pipe inside of the space through which it 
passes.—A bstracted from_Insurance En- 


gineering (New York), A prik 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Coatribute Suggestions for Methods of Increasing the Demand for Electric Service 


What Advertising Does and 
Will Do for a Centrai Sta- 
tion. | 
Let the central station man who doesn’t 

believe in advertising give a few moments 

of his time to reading this article care- 
~ fully and understandingly. 

Taking it for granted that you are 
pretty familiar with merchandising in gen- 
eral, you can consider, for instance, the 
fads that have been advertised. 

Time was when the bicycles filled our 
paved streets, till the crossings were al- 
most dangerous. Every place of business 
had to have a wheel room. They moved 
like a tremendous army into the business 
sections every morning—back again at 
night. Is such the case now? Do you get 
tangled up with a score of them when try- 
ing to make a passage of a business street 
these days? 

No. 

You’re more likely to be bundled in a 
heap with electrically propelled cars. 

The bicycle has passed. And why? 
Trusts began to form—demand was 80 
great, no need to advertise, they said. The 
advertising ceased and the sale and use of 
them ceased. 

Take that little fad, the air gun. Has 
it died out? Well, hardly! Advertising 
never ceased, kept everlastingly at it, so 
that, to-day, the demand has increased till 
the output of several great factories is 
tremendous. 

Take the camera. Has that craze died 
out? Are there fewer kodak fiends loose 
to-day than yester-year? Ask the kodak 
man. They’re multiplying with every sea- 
son, till now the number of amateur pho- 
tographers make up a great army. 

Did these men cease in their persistency 
in advertising? You can bet they didn’t. 

Keep thinking, Mr. Doubter, and let 
such significant proof lay hold of your 
better sense, and deduce from the facts 
that inasmuch as advertising has sold 
everything from pickles, bicycles, air guns, 
health foods, etc., to clothing and automo- 
biles, that it must be powerful enough to 
influence stores, factories and residences to 
use electricity. 

Yes—good advertising will sell any- 
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thing, if it is backed up with the right sort 
of business ability. 

The merchants know the value of ad- 
vertising. In fact, the thousands of de- 


partment stores scattered all over the coun- ` 


try are monuments to its effectiveness in 
building up business. 

The up-to-date merchant wants all the 
good advertising he can get, because he 
has experienced that he can not make a 
safer or more profitable investment. 

Every wise central station manager 
knows this and he knows that the strongest 
argument which he can use in closing con- 
tracts with merchants for electric illumi- 
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nation for interiors and show windows, as 
well as the electric sign, is its value from 
an advertising standpoint—to help sell 
goods. 

But—does this same central station 
manager practice along the lines he 
preaches? A great many central station 
managers approve of advertising to the ex- 
tent that they like to see merchants favor 
it, so far as illumination’ is concerned. 
Beyond that, advertising to them is a vague 
uncertainty, especially when applied to 
their business. But is it? It certainly is 
not, if properly done. The experience of 
the central stations who have used adver- 


tising to increase the sale of their current, 
proves this beyond question of a doubt. 

If you have been running a plain card 
in your local newspapers, expecting that 
this alone will bring vou business, more 
than likely you are still waiting for your 
hopes to materialize. 
= You must tell the people of your town 
How, When, Where and Why to use elec- 
tricity. 

If you are not. enthusiastic about vour 
service and its many advantages, how can 
you expect your fellow citizens to be? 

You may have heard of the central sta- 
tion in a western city, whose advertising 
has been so convincing that it has in- 
creased its per capita sale of current from 
$3.00 to $10.00 and which has every un- 
dertaker in the city using an electric sign. 

In another western city the retail mer- 
chants have been so thoroughly impressed 
with the value of illumination, as a factor 
in selling goods, that they have erected on 
both sides of the down-town streets a lot 
of three-arc poles. Not alone did they 
bear the expense of erecting the poles, but 
they are paying the lighting bills. The 
municipality itself maintains electric arcs 
in the middle of the streets. 

Now, you may think the undertakers of 
your town too unimportant to bother with, 
and the business men too stingy to pay for 
special illumination of down-town streets. 
Nevertheless, there are all kinds of oppor- 
tunities to get more business, and increase 
the off-peak load, as well as the peak, if 
you will only enthuse the people of your 
town to see the benefits accruing from a 
business standpoint by the use of elec- 
tricity. | 

Don’t overlook the fact that advertising 
creates a demand—that advertising is just 
as essential to electric plants as it is to 
other growing industries which have some- 
thing to sell. 

There are a lot of people in your city 
whose residences ought to be lighted by 
electricity—who have the means and de- 
sire to have things modern. 

There are manufacturers using old types 
of gasolene engines, and some no power 
at all—who could be taught the economy 
and dependability of motor power. 

There are stores insufficiently illuminat- 
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ed—whose keepers ought to know that by 
proper display, goods sell themselves. 

Don’t labor under the impression that 
advertising costs money. It makes money 
for you—if you do it right and are per- 
sistent. 

It is not a question whether you can 
afford to advertise—but it’s a question of 
whether you can afford not to advertise. 

Commercial push is just as much a 
necessary asset to the success of a central 
station to-day as technical expertness and 
efficient commercial push is not possible 
without the aid of advertising. 

The time is ripe for the central station 
to slip off its soft shoes; get down on to 
the ground like other successful business 
enterprises, and line up all the possible 
business in the town. 


A Oy y 


Under this general heading we shall pre- 
sent to our readers a series of bright, 


stimulating talks to solicitors, which, we 

believe, will prove valuable to managers of 

new-business departments in suggesting 

Pon ch teed, Cneefinge with the com- 

pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 
Can’t you fellows infuse some will power 

and enthusiasm into your electrical solici- 
tation ? 

Do the best you can, anyhow. 

And by doing the best you can, 

Do the best you can. 

Don’t pull the wool over your own eyes, 
whatever you do. 

Don’t drop into the cigar store when 
youve worked half-heartedly most of the 
day and try to convince yourself that 
“You’ve done the best you could.” 

You haven’t. | 

And you know hanged well, you haven’t. 

And when you account to yourself hon- 
estly for every hour spent, you'll admit 
to yourself you haven’t. 

Start out to-morrow, “right.” 

You can if you only will. 

Don’t let it be said, you’re weak-minded. 

Don’t let it be thought that you can’t 
make good. 

You can and you will. 

Get more enthusiastic over your subject 
and you’ll find it’s infectious. 

Try to convince your prospect as thor- 
oughly as you yourself are convinced. 

Then shove your contract under his nose 
already prepared and filled out—just wait- 
ing for his signature, 
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And you'll get it— 

You can’t help but. land your man if 
he’s been interested enough to listen to 
you. 

The time invariably comes when he'll 
struggle some, and you’d have to be ready 
with all the fine points of your subject, 
so that you can floor him every time he 
breaks out. 

Have your plan all ready so that you 
can meet him on every point, and when he 
hesitates, don’t push him—jump on him. 


It will be our endeavor, from week to 
week, to D in this department brief 


notices of activities among the central 
stations, as. gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think It would make Interesting reading to 
ELECTRICAL Review readers, send in your , 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIBW. 


How Auburn Woke Up. 

Some few months ago a gentleman by 
the name of M. C. Turpin became general 
superintendent and manager of the Au- 
burn Light, Heat and Power Company, 
Auburn, N. Y. 

From the minute Mr. Turpin sat down 
to his mahogany desk and began to pilot 
the business of this concern, his office force 
and fellow workers realized that things 
were going to move lively. He first in- 
stilled in them enthusiasm and got: them 
booming electricity and its advantages 
among all their friends and acquaintances. 
He himself then began to get acquainted 
with his townsmen, and it was not long 
before this wide-awake hustler became the 
most popular man in the city of Auburn. 
His genial, whole-souled way and magnetic 
personality soon won for him and the com- 
pany he represented a host of friends. 

If you did not know him and could see 
him mingling with his fellow citizens you 


- would think he was either a New York 


legislator or a prospective candidate for 
mayor. Mr. Turpin realized when he took 
hold of the reins at Auburn that he had a 
great many difficulties to surmount. A 
hustling gas company was confiscating 
business that would ordinarily flow to the 
electric plant. They were continually do- 
ing things and kept the electric company 


805 


busy finding out what they intended to do 
next. 

Mr. Turpin also had a competitive elec- 
tric plant to contend with. As a whole, 
however, Auburn was pretty nearly dead 
in an electrical way, and Mr. Turpin real- 
ized that his opportunity had come to 
make a showing. 

So far, considering the handicaps he 
had to meet, he has been very successful. 
With lots of good business ability and hus- 
tle, he has things moving, which indicate 
that Auburn will soon be known as one 
of the electric cities, where gas is down 
and out, as far as lighting is concerned. . 

By assisting his merchant customers in 
obtaining the best lighting effect for their 
show windows and interiors, by installing 


some new electric signs about the city, and 


by working in harmony with contractors, 
architects and those who are building new 
houses, he has added considerable new 
business and has proved to the public that 
it pays to do business with him. 

The Auburn Light, Heat and Power 
Company also realized that to line up the 
greatest amount of business, to create the 
most friendly impression with customers 
and prospects, and to get down close to 
the people, that a direct-by-mail advertis- 
ing campaign was necessary. So it is issu- 
ing a monthly bulletin and is sending out 
to merchants once every month a special 
piece of advertising to drive home the ad- 
vantages of the electric sign, show window - 
and interior lighting of stores and business 
places. 

Although this service has been in vogue 
for only a few months, results show that 
it will, without doubt, prove very profit- 
able advertising. 

This electric sign or store advertising ` 
service consists of exceedingly attractive 


The return postal card is enclosed with 
every piece of advertising, except the 
mailing cards, of the Nashville Railway 
and Light Company, Nashville, Tenn. 
They have been found to be extremely 
useful in securing definite appointments 
for solicitors. 


and convincing series of booklets, folders, 
novelty folders, mailing cards and per- 
sonal letters. Each piece drives home a 
good, strong point or so. The illustrations 
are built on the “show me” order. The 
reading) matter \is Jogical—not tedious— 
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but terse and readable. The entire cam- 
paign is especially planned to get the mer- 
chant telephoning, writing or calling on 
them for information—making definite 
appointments with the company’s repre- 
sentatives. 

This company’s bulletin is six by nine 
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Cover of one of the monthly bulletins 
issued by the Nashville Railway and 
Light Company of Nashville. 


ches and consists of sixteen pages. It 
is well gotten up, illustrated and hand- 
somely printed in two colors. On the 
front cover there appears each month an 
entirely different cover design, which adds 
considerably to the attractiveness of the 
bulletin. The inside pages are taken up 
with reading matter and illustrations re- 
lating to electric light for the home, store, 
office and factory: electric fans, electric 
heating devices (irons, curling-iron heat- 
ers, heating pads, chafing dishes, etc.), 
eleetri¢ motors (for domestic use and for 
factories, stores, etc.). electrie signs, win- 
On the back page ap- 
pears a special advertisement calling at- 
tention to some special inducement the 
company has to offer or something they 
wish to emphasize. Each bulletin contains 
a return postal, and thev are sent out in 
attractive envelopes. 

We congratulate the Auburn Light, 
Heat and Power Company on its advertis- 
ing and on having such an enterprising, 


dow displays, ete. 


resourceful, vet up-to-date superintendent, 
and we believe that his unassuming per- 
sonality and efforts will prove very profit- 
able to his company. 

[t is indeed refreshing to note the mix- 
ture that has been obtained in Nashville, 
Tenn, where real old southern courtesy 
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and big-heartedness keep lockstep with an 
enthusiasm and a zeal for new business— 
a combination which is positively irresist- 
ible. 

While perhaps this proverbial trait of 
character is “in the blood,” there is none 
the less credit due the Nashville Railway 
and Light Company for exercising it in a 
business way to increase the revenue from 
the manufacture of current. 

And it makes everybody feel good. 

There is no reason in the world why 
business all over this country can not be 
carried on with the same exhibition of 
true courtesy and good feeling. 

There is no attribute so coercing, no 
characteristic so compelling as this gentle 


Are You 
Long 
Headed 


Yene roewe abla ee far æ the neat 
toate man eacty u? 


her yru hase. 1 pee that Fiets Soon up ye 


Arat eres doy sopa put t eH y aore Ming att 


oahl G tare teyit OAM aviat 


Ankan a. prime ox 


a o pentihe an investment in 


te yra La arh renten and clever 


-venn A, 


te yro uean‘ 


Bostopty an her iwere Lg iomghensiimten pal ong 


leset uis rem me fe atta tothe be tlat cob aioe Migi: a ue 


ut ihe nani elect e awl perdtatac in ett ug features they can empha 


Hoese yuu tuminnt yet’ 


Are yu pen tom torn the sublet? 
Whe many wt tas Fiane Wgn tovu? 


We rereauy any ume ypu are. 


The Auburn Light, Heat Q Power Co. 
Aubera, N. Y. 


1E nen 
Geir E E 0 MAh Servet 


Showirg the two sides of a strong mail- 
ing card of the Auburn Light, Heat and 
Power Company. Auburn, N. Y., sent to 
prospective sign users. 


art of being courteous—and none costs so 
little. You may wager to the extent of 
vour well-filled purse that, other things 
being equal, the man who can command 
this attitude of civility and respect will 
win out. 

Well, Nashville has it, and no better 
proof of its effectiveness can be found than 
the immense increase in business experi- 
enced by this live concern. 

J. P. W. Brown, superintendent of light- 
ing at Nashville, has proven his unerring 
business judgment in the selection of 
James E. Carnes as head of the hustle de- 
partment. Both these gentlemen have put 
their shoulders to the new-business wheel, 
and are driving it with the impetus of an 
electrie motor, 

Mr. Carnes has about nine good, live 
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solicitors continually hustling for business, 


and they are not left unaided, as the ad- 


vertising bee-hive has swarmed and found 
a comfortable home in the bonnets of the 
entire organization. 

Messrs. Brown and Carnes are nothing 
if not up to date. Their tactics exhibit 
the prowess of sterling business and per- 
sonal character. Weighed in the balance, 
they are central station heavyweights. 
They are men after our own heart. The 
system inaugurated is one of the most per- 
fect a central station could employ. Dur- 
ing the past year it has gone after the 
stores and residences with loaded weapons. 
With decided regularity a series of attrac- 
tive and argumentative cards, folders and 
hooklets have been sent direct through the 
mails to prospective users of current. One 
has followed the other until the telling 
force of the message has taken deep root, 
and he opens up with a question or two 
on this point or that, and is left to the 
tender mercies of the solicitor. 

This year it is mailing to its friends— 
and those it would hke to make friends— 
a monthly house-organ known as the 


Novel booklet sent out by the Nashville 
Railway and Light Company toa list of 


merchants. The cover of this booklet 

was printed on embossed parchment. It 

made a very attractive piece of adver- 
ng. 


“Electrical Bulletin,” a decidedly attrac- 
tive and educational publication which 
finds warm welcome in the hands of those 
fortunate enough to receive it. The in- 
fluence of this bulletin is widespread and 
has cause to be looked for as eagerly as 
the other monthly periodicals for which 
subscriptions have been paid. Tt is re- 
plete in every issue with ginger talks on 
important electrical themes, telling what 
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the most aggressive inventors have done 
for the good of the cause, and how much 
comfort, economy and luxury is in the 
store for those who live their lives and 
conduct their businesses electrically. Here 
and there are pithy epigrams, short tales 
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tion amounting to 1,235 horse-power of 
three-phase motors. 

Recently this company carried on a most 
successful campaign of free wiring. Just 
how successful it was may be devised from 
the fact that the scheme was discontinued 


Novelty folder of the Auburn Light, Heat and Power Company, Auburn, N. Y., which forms 


part of its direct-by-ma 


which paint a moral, and funnyisms. It 
is the backbone of Nashville advertising. 
Prospective power users are being 
worked over in Nashville, and if great 
numbers of them don’t come into the fold 
they will do so before long, or else live on 
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Illustration showing two of the inside 
letter which went with it. 


with the knowledge that they’re bringing 
up the rear. 

The same competent system of direct- 
by-mail advertising and good solicitation 
is increasing the power business. The 
company has just connected up an installa- 


This was the first number of its bu 


advertising service to stores and business places. 


after a few months, the results desired 
having been realized. There has been no 
let-up, however, in getting after business. 
The company operating both the railway 
and light business has a remarkable op- 
portunity to work from both ends. 
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AVOURN.N Y April 6th, 1907. 


Wr. Justin Spaulding, 

Auburn. N. Y. 
Dear 3ir:- 

Wo have takon tho liberty of adding your name to 
the list of subscribers to our Monthly Bulletin, the firet 
lesue of which we are sonding you horevith. 

The Subdeoription of this periodical to you is 
absolutely free, and the only return we aek is that you 
Glance over its pages and noto some of the thinge we have 
to say about the wonderful subject of elootrioity. 

Wo do not desire to placo, you under any obligations 
whatever in accopting this Bullotin, and shall feel fully 
repaid for our expense if anything wo may say thorein vill 
Bet you to thinking about thio noot useful commodity. 

Our groat dosiro is to Koop Auburn going ahcad and 
to mako it the Blootrio City. If you want to holp us, st«ri 
in by living "Tho Eleotrio Liro." 

Bespoaking in advance a ocriial reception for our 

“ogonger, Wo are, 
Very truly yours. 


Bee s Trap : 
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ges of the April bulletin of th 


The Nashville Railway and Light Com- 
pany has done a unique thing. It operates 
the railways of this hustling southern 
city, and has adopted a central transfer 
station, through which all cars pass. This 
is the only transfer point in the city, and 
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Nashville, so far as is known, is the only 
city in the world where such a scheme is 
operated. It has met with great success. 
Plans are now under way for the improve- 
ment of this station, and it is proposed to 
place the lighting department right at this 
point. As this company takes its own 
medicine and advertises with electric light, 
such a change will mean an ever-increasing 
interest in things electrical. Nashville is 


. a fortunate city. 


EEE 


The Exhibit of the Allis- 
Chalmers Company at 
Jamestown. 

While Allis-Chalmers Company’s ex- 
hibit space at the Jamestown Tercenten- 
nial Exposition (Section No. 8, Machin- 
ery and Transportation Building) does 
not contain specimens of all lines of its 
products, but only of a few products, these 
are of standard sizes and design such as 
are used in thousands of installations the 
country over for practical every-day 

service. 

This is particularly true of the elec- 
trical machinery shown and the Reliance 
engine which is well known to power- 
users everywhere. Nearly half of all the 
Reliance engines thus far installed have 
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e Auburn Light, Heat and Power Company, Auburn, N. Y., and also the 
lletin and the letter went with it, to introduce it to the people. 


generators. Allis-Chalmers type “AB” 
alternators, similar to the one on ex- 
hibition in Machinery Hall, are espe- 
cially suited for comparatively small 
plants where a belted generator of n 
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THE MULTIMETER. 


A NEW GENERAL TESTING INSTRUMENT FOR 
DIRECT-CURRENT MEASUREMENTS. 


The Multimeter, a new instrument 
manufactured by the Weston Electrical 
Instrument Company, of Waverly Park, 
Newark, N. J., should prove a source of 
great satisfaction to many persons inter- 
ested in the making of electrical measure- 
ments, who have been desirous of acquir- 
ing a comprehensive testing instrument 
for direct-current circuits. 
This instrument is so de- 
signed that it will quite ac- 
curately serve the purpose 
of a direct-current volt- 
meter, milli-voltmeter, am- 
meter, mil-ammeter, ohm- 
meter, ground detector and 
Wheatstone bridge, and is 
particularly valuable in 
view of the fact that when 
serving as a voltmeter, milli- 
voltmeter, ammeter or mil- 
ammeter it nearly equals 
the accuracy obtained with 
any of the separate stand- 
ard portable instruments 
bearing those names, hav- 
ing substantially the same 
ranges. 

The scope of the measure- 
ments that may be made 
with the Multimeter is ex- 
ceptionally large and the 
statements with regard to 
its reliability made by the 
manufacturer should make 
it prove to be a most valu- 
able adjunct to any testing 
equipment. 

A reference to the illus- 
tration (Fig. 1) will in- 
dicate that the right half of the car- 
rving case contains a three-dial Wheat- 
stone bridge having a set of five ratio 
coils, together with a battery of twelve 
cells. The left-hand portion of the case 
contains the indicating instrument, con- 
structed in exact accordance with the 
well-known Weston portable direct-current 
instruments, except that it is provided 
with a special moving coil in order that 
it may better meet the several require- 
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ments of the combination, of which the 
indicating instrument forms a part. 

The scale of the instrument has 160 
scale divisions, having a zero placed at ten 
divisions from the left-hand extremity, so 
that when the instrument is used as a 
galvanometer in conjunction with the 
Wheatstone bridge both positive and nega- 
tive deflections may be obtained. 

The compartment at the rear of the 
instrument contains three shunts, with 
capacities of 1.5, 15 and 150 amperes, 
mounted upon a single base, and provided 
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and when used as an ammeter has ranges 
of 


Oto 15 mil-amperes, 
Oto 1.5 amperes, 
Oto 15 amperes, 
0 to 150 amperes. 


On the lowest range for potential meas- 
urement each scale division has a value of 
0.5 of a milli-volt, and on the lowest range 
in amperes each scale division represents 
0.1 of a mil-ampere (0.0001 ampere). 
It is further interesting to note that the 
pointer of the moving coil has a knife- 
edge tip, and by means of its reflex in the 
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with a pair of flexible cables of six feet in 
length. The shunts are constructed of 
Weston patent alloy, and have a negligible 
temperature coefficient, so that the com- 
bination of the instrument and shunt is 
practically free from errors due to tem- 
perature changes. 

The Multimeter when used as a volt- 


meter has the following ranges: 


Oto 75 milli-volts, 
Oto 8 volts, 
0 to 150 volts, 
0 to 750 volts ; 


mirror of the scale the position of the 
pointer is readable to 0.1 of a scale divi- 
sion. 

For current measurements not exceed- 
ing fifteen mil-amperes the instrument 
may be directly connected in circuit with- 
out a shunt and used as a mil-ammeter, 
because the current required to produce a 
full scale deflection is fifteen mil-amperes 
for all ranges. / The, measurement of 
larger currents must be made in connec» 
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tion with the shunts best adapted for the 
capacities. 

In all measurements of potential dif- 
ference the binding post marked plus is 
common to every range. The other con- 
nection to the instrument is to be made at 
the most suitable of the binding posts 
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within one-tenth of one per cent. The 
condition that makes it unnecessary 
to adjust within broader limits of 
accuracy on the bridge may be under- 
stood when the comparatively low 
sensibility of the instrument when 
serving as a galvanometer is borne in 
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Fic. 2.—DIAGRAM SHOWING CONNECTIONS, WESTON MULTIMETER. 


marked 3, 150 and 750 volts, in accord- 
ance with the assumed approximate value 
of difference in potential to be measured. 
The sensibility of this instrument is 
shown by the following table: 


Resistance of Value per Scale 
Volts. Range io Division in 
Ohms. Volts. 
a - 2o PES 
0.075 | 9 | 0.0005 
8. 200 | 0.02 
150. 10,000 | 1.2 
750. 50,000 | 5. 


The Wheatstone bridge (Fig. 2), whi 
forms part of the Multimeter, consists of 
a rheostat with three groups of coils, ad- 


ee 


Fie. 8.—THE WESTON BRIDGE. 


justed respectively to units, tens, hun- 
dreds, aggregating 999 ohms and a set of 
five ratio coils. | 

The actual adjustment of the resistance 
in the three decades of the bridge is made 
to within one-quarter of one per cent, and 
the adjustment of the ratio coils is made 


mind. It is of interest to note that many 
novel features have been embodied in the 
construction of this bridge; compactness 
and durability being combined with a 
convenience of arrangement, and an ex- 
ceptionally high insulation resistance. 
The entire system of conductors and plug 
receptacles are placed beneath instead of 
above the rubber top, which form of con- 
struction serves to prevent any reduction 
of the insulation resistance because the 
under side of the rubber plate is not ex- 
posed to the deteriorating effect of light, 
dirt and moisture. A most important 
characteristic of this bridge is that con- 
ductors of large ratio are employed 
throughout, and that their arrangement 
is compact, and all temporary or imper- 
fect connections are avoided. The pre- 
cision of fit: of the five plugs that are 
furnished make the zero resistance of the 
instrument—the manufacturer claims— 
less than that of any other portable bridge 
manufactured. A single push-button is 
the only visible portion of the double suc- 
cessive contact given, by means of which 
the galvanometer and battery circuits are 
made and broken. The separate com- 
partment provided for the battery con- 
tains twelve cells connected in series and 
fastened to a hard rubber top. Any one 
of these cells may be easily removed in 
case of necessity, and a single or greater 
number of cells may be used in accordance 
with the requirements of the case. 

From even a brief analysis of this in- 
strument, it will be seen that its range of 
usefulness is almost infinite. It is not 
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possible, of course, within the scope of 
this article to more than indicate the num- 
ber of tests which can be made, such as 
the measurement of current strength with 
the milli-ammeter, resistance measure- 
ments, instrument checking, insulation 
tests, trouble work, ete. | 

In the Weston bridge the possibility’ of 
any inaccuracy due to imperfect contacts 
has been almost entirely eliminated. The 
scheme of this bridge will be readily un- 
cerstood by referring to its diagrammatic 
arrangement (Fig. 3). Any oil in the 
bridge arms may be used on either the 
A and B side by the use of a plug. Only 
one detade of the rheostat is shown, but 
each decade is operated by a single plug. 
The scheme is to use four unit coils and 
one five-ohm coil, or multiples thereof, 
arranged so that any resistance from 1 to 
9 may be plugged in. By referring to the 
diagram (Fig. 2) in the cover of the in- 
strument, the exact arrangement of the 
coils, conductors and connections can be 
found. 

To measure resistance with the Weston 

bridge, one or more cells of battery are 
connected to the binding posts marked B. 
The line or material to be measured must 
be connected with the binding posts 
marked X, and all other binding posts 
must be free from connections. 
_ The manipulation of the rheostat and 
ratio arms is as simple as possible. The 
operation of “plugging in” any required 
rheostat resistance is obvious. 

The two lines of plug-holes for ratio 
coils are marked “R” and “X” respect- 
ively. 


Bridge Arms Should 
Be 


- When X Lies Between. ees ee ee 
x R 

0 and 1 obm 1 1,000 
1 and 10 ohms 10 1,000 
10 and 100 ohms 10 100 
100 and 1,000 ohms 100 100 
1,000 and 10,000 ohms} 1,000 100 
10,000 and 100,000 ohms| 1,000 10 


By placing a plug into any plug-hole 
on the bridge, a resistance coil terminat- 
ing in a metal block will be connected 
with either the “X” or the “R” side of 
the parallelogram, according to which of 
two opposing plug-holes is used. Neces- 
sarily the same coil can not be used for 
both arms of the bridge at the same time, 
and two coils must be used to complete 
the latter. The five bridge coils have the 
following resistances: one unit, one ten, 
two of one hundred and one of one thou- 
sand ohms. 

The closest results are obtained when 
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the bridge and rheostat are used in ac- 
cordance with the accompanying table. 

When the limit of the bridge is reached, 
higher resistances may still be determined 
by methods which will appear as the work 
is carried out. 

Since all measurements are made by the 
zero method—that is, the pointer of the 
instrument is stationary when a balance 
is secured—it is not necessary to have 
large deflections, and it is safest to begin 
with a single cell, and increase the bat- 
tery strength only after a balance has ap- 
parently been secured. 

The ten divisions to the left of zero on 
the scale of the instrument are provided 
to permit its convenient use and a gal- 
vanometer when making bridge tests. 

— 0M 
Williams & Bernhard 
Company. 

Guy V. Wiliams and John H. Bern- 
hard have opened otlices in St. Louis, Mo., 
as commercial engineers and sales agents. 
Their purpose is to afford manufacturers 
of electrical apparatus and accessories ex- 
pert representation, and they will act as 
general agents, marketing the entire out- 
put of their principals, or as local sales 
agents in the St. Louis territory for other 
manufacturers, under the firm name oí 
Williams & Bernhard Company. 

Mr. Williams’ connection with the elec- 
trical field dates back to 1896, in the 
employ of J. F. Gerleman, of St. Louis, 
then general sales agent for the Inter- 
national Electric Company. Later Mr. 
Williams was transferred to the employ of 
the International company as city sales- 
man. When the company retired from 
the field he entered the employ of the 
Columbia Incandescent Lamp Company, 
St. Louis, as traveling representative in 
lowa, Minnesota and Wisconsin, estab- 
lishing its branch office in Minneapolis, 
Minn. In 1899 he accepted a position 
with the Bryan-Marsh Company, of New 
York, as northwest manager, establishing 
its district office in Minneapolis. He 
conducted this office successfully until the 
latter part of 1902, when he was trans- 
ferred to New York to become general 
manager of the eastern division of the 
company, comprising seventeen Atlantic 
states. In the meantime, the National 
Electric Lamp Company was organized, 
taking over the Bryan-Marsh Company 
among others, and during this period Mr. 
Williams met and solved many difficult 
problems. In May, 1905, the Sawyer- 
Man Electric Company (now the West- 
inghouse Lamp Company) was undergo- 
ing reorganization, and Mr. Williams ac- 
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cepted a position on its staff as technical 
adviser to the sales department, in which 
capacity he took an active part in the re- 
organization which has been so success- 
fully accomplished. This position he now 
relinquishes to become associated with 
Mr. Bernhard. He is an associate mem- 
ber of the American Institute of Electri- 
cal Engineers and of the Illuminating 
Engineering Society. 

Mr. Bernhard is a native of Holland, 
and graduated in mechanical and elec- 
trical engineering in 1900 and 1901. He 
entered the employ of the Royal Dutch 
Railway for one year as a workman, and 
for six months as an engineer in the 
traffic department. For two years he was 
technical adviser to his father’s shipbuild- 
ing company, the Maatschappy van 
Scheepsbouw to Nieurvendam, a $400,- 
000 company giving constant employment 
to over 2,000 workmen. Leaving this at- 
tachment, he toured through England, 
France and Spain for a year and a half, 
during which time he was engaged in a 
professional capacity by many of the 
important industries of these countries. 
Returning to Holland, he was employed 
as a moulder for a short time in one of 
the foundries there, and in 1905 he came 
to the United States to study American 
manufacturing and commercial methods. 
For a time he worked among various large 
electrical and steel companies, and then 
engaged as a traveling salesman for an 
electrical jobbing house, which position he 
has just left to engage in the present en- 
terprise. Mr. Bernhard has perfected 
two inventions, upon which he holds 
European patents, and now has pending 
before the patent department at Washing- 
ton applications for letters-patent upoi 
two others perfected since coming to 
America. He is a fluent linguist, speak- 
ing Dutch, English, French and German. 

—__<@—_____ . 
Allis-Chalmers Steam Turbo- 
Alternators Going into 
Service. 

The steam turbine shops, erecting and 
testing floors at the West Allis Works of 
the Allis-Chalmers Company present a 
busy appearance these days, caused by the 
increase in orders for Allis-Chalmers 
steam turbines since the first of the year. 
During the month of March more con- 
tracts for turbo-generator units were taken 
than for any similar period since the 
building of turbines was begun by the big 
Milwaukee company, and the orders so far 
received for the current month bid fair 
to double the March sales. As a result of 
this increased volume of business, every 
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effort is being made to insure prompt. de- 
livery, erection and acceptance of the tur- 
bines at the hands of the purchaser. The 
facilities and organization available for 
this service have been developed to a high 
state of efficiency. 

Three 1,000-kilowatt, 1,800-revolutions- 
per-minute turbines have. been shipped 
to the Western Canada Coal and Cement 
Company, near Calgary, Canada, and will 
be ready for operation early next month. 
A 1,000-kilowatt, 1,800-revolutions-per- 
minute steam turbine has been erected 
and put in readiness for operation in the 
power plant of the National Cash Register 
Company, at Dayton, Ohio, and only wait- 
ing for the necessary. condensing outfit 
and steam connections. Units ranging in 
capacity from 900 kilowatts to 5,000 kilo- 
watts have reached various stages near to 
completion in the shops, for the James- 
town Woolen Mills, Jamestown, N. Y.; 
Savannah Lumber Company, Savannah, 
Ga.; Flatbush Gas Company, Brooklyn, 
N. Y.; Indianapolis, New Castle & Toledo 
Ry., New Castle, Ind.; Helderburg Ce- 
ment Company, Howe’s Cave, N. Y.; 
Kings County Electric Light Company, 
Gold street station, Brooklyn. 

A 1,500-kilowatt, 1,800-revolutions-per- 
minute Allis-Chalmers turbine was erected 
and turned over some time ago to the New 
York Edison Company, Bronx station. 
This machine, before its acceptance, was 
made to operate under the worst possible 
turbine conditions; that is, 1unning the 
turbine with saturated steam, then sud- 
denly giving it steam with high super- 
heat, operating under both of these condi- 
tions with twenty-ejght inches vacuum, 
and then suddenly breaking the vacuum 
and operating it non-condensing. Under 
all these conditions the turbine operated 
satisfactorily and was duly accepted. 

At New Rochelle, N. Y., a 1,500-kilo- 
watt, 1,800-revolutions-per-minute turbine 
in the plant of the Westchester Lighting 
Company is operating daily, carrying the 
commercial load. The steam which is fur- 
nished this unit is highly superheated, the 
superheat often reaching 150 or 200 de- 
grees. 

At Kokomo, Ind., a 1,000-kilowatt, 
1,800-revolutions-per-minute turbine has 
been in continuous commercial operation 
at the power-house of the Kokomo, Marion 
& Western Traction Company since Feb- 
ruary 21. The machine has been running 
twenty-four hours a day, with only a few 
hours’ shutdown in sixty days. 

Two of the thre 1,500-kilowatt, 1,800- 
revolutions-per-minute machines ordered 
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for the Milwaukee Electric Railway and 
Light Company have been erected com- 
plete, and only require steam connections. 
The third unit has just been shipped 
from the shops at West Allis. 

The city of Jacksonville, Fla., has two 
500-kilowatt Allis-Chalmers units in regu- 
lar commercial operation at 3,600 revolu- 
tions ‘per minute. Both of these machines 
have made an exceedingly favorable im- 
pression on the Jacksonville authorities 
because of their reliability and economy of 
operation. 

A 500-kilowatt, 3,600-revdlutions-per- 
minute turbine in the power plant of the 
Western United Gas and Electric Com- 
pany, at Aurora, Ill., is in regular daily 
operation. This machine runs so smooth- 
ly under all loads that it is said a silver 
dollar can be balanced on edge on any of 
the horizontal surfaces of turbine or gen- 
erator. 7 

In the plant of the Canton Light and 
Heat Company, Canton, Ohio, one of the 
associated companies of the American Gas 
and Electric Company, a 500-kilowatt, 
3,600-revolutions-per-minute turbine has 
been carrying the commercial load for 
nearly two months and has been giving the 
best of service. 

At Meriden, Ct., a 500-kilowatt, 3,600- 
revolutions-per-minute turbine is now 
successfully carrying the commercial 
load of the Meriden Electric Light Com- 
pany. At Wilmington, Del., it has been 
found necessary by the Interstate Railway 
Company to operate a 500-kilowatt, 3,600- 
revolutions-per-minute turbine under con- 
ditions not contemplated in the contract ; 
that is, it has been necessary to run the 
turbine non-condensing, or with very low 
vacuum, but in spite of the unforeseen 
difficulty the unit has operated faultlessly. 

During the month of March alone or- 
ders were received for eight Allis-Chal- 
mers turbo-alternator units. The Virginia 
Passenger and Power Company, Rich- 
mond, Va.,.will install one of 3,250-kilo- 
watt capacity; the Citizens’ Light, Heat 
and Power Company, of Johnstown, Pa., 
has ordered a 1,000-kilowatt unit, and the 
Delaware, Lackawanna & Western Rail- 
road purchased a 2,000-kilowatt turbine 
unit for the Hampton Collieries, Scranton, 
Pa. Five other contracts cover units for 
service in widely different portions of the 
country. They are as follows: Bisbee Im- 
provement Company, Bisbee, Ariz.; Bing- 
hampton Light, Heat and Power Com- 


pany, Binghamton, N. Y.; Brush Electric 
Light and Power Company, Galveston, 
Tex.; Northampton Lighting Company, 
Northampton, Mass.; Savannah Lumber 
Company, Savannah, Ga. 


ELECTRICAL REVIEW 


A Lesson in Economy from 
New San Francisco. 

In the rebuilding of San Francisco 
methods of economical leveling and con- 
struction have been sought out and prac- 
ticed to a greater degree, probably, than at 
any other time and place in the world’s 
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cise of a little ingenuity and forethought, 
aided by the best of modern crushing ma- 
chinery. 

This structure, which is ten stories in 
height, with a frontage of about 200 feet, 
escaped any serious damage from the 
earthquake, but was gutted by fire. 


SCENES ABOVE GROUND AND IN THE BASEMENT OF THE OLD Cook County Court House, 
CuicaGo, ILL., WHEN THE BUILDING WAS BEING Torn Down. 


history. As an instance typical of this, we 
may cite the work done on the Crocker 
Building, standing at the corner of Post 
and Market streets, where every avenue to 
waste, both of material and labor, has been 
most successfully closed through the exer- 


The frame of the building being intact, 


nothing more was necessary than a recon- 


struction of its interior, and the contract- 
ors at once hit upon the profitable plan of 
utilizing for concrete mixture,all—bricks, 
tiling, stone work and flooring\which had 
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to be removed. Suitable apparatus was 
therefore installed, and, as fast as the work 
of tearing down made this material avail- 
able, it went directly to an Allis-Chalmers 
“Gates” breaker fed from bins supplied 
by chutes from various sections of the 
building. After being crushed to the de- 
sired fineness, the product of the breaker 
passed to a mixer, and as the concrete ma- 
terial issued from the latter, it was taken 
by a system of elevators and conveyers to 
all parts of the building where needed. 

Of chief importance in this outfit is 
the breaker installed by Allis-Chalmers 
Company for the Roebling Construction 
Company, who state that they are very 
much pleased with the results obtained 
from it. 

An installation similar to this, but of 
relatively greater importance, because on 
a larger scale, was made by Allis-Chalmers 
Company at Chicago, when the old Cook 
County Court House was dismantled. 

This temporary crushing plant, pur- 
chased by the contractors in charge of the 
work, J. A. McMahon & Company, of 
Chicago, consisted of two Gates breakers, 
a Gates elevator and a Gates revolving 
screen, all driven by electric motors. 

The contractors found this plant a very 
profitable one, as they were able to sell 
the crushed rock right in the centre of 
Chicago; in fact, toward the close they 
did not have to remove any of the material 
from the premises, but disposed of it di- 
rectly to the firm putting up the new 
structure. 

S 
The Shaw Non-Arcing Light- 
ning Arrester. 


The accompanying illustrations show 
some of the details of the Shaw non-arcing 
lightning arrester, manufactured and 
placed on the market by the Lord Electric 
Company, 213 West Fortieth street, New 
York city. 

The principles underlying the present 
design of the Shaw non-arcing lightning 
arrester are based on results obtained from 
the various models heretofore placed on 
the market by the company. The com- 
pany’s representatives and engineers have 
made a careful study of a great number 
of plants where these arresters have been 
installed, and the data obtained have en- 
abled it to keep abreast of the latest re- 
quirements of all central station and rail- 
way practice. It is the obvious purpose 
of an arrester to offer a path from line to 
earth of large capacity and relatively low 
static resistance. The company finds this 
is most easily accomplished by the use of 
a conducting or semi-conducting path in 
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which a series of high dielectric elements 
of large faradic capacity and of high elec- 
trical resistivity is interposed. 

The Shaw patents cover the basic prin- 
ciples of a series of partially conducting 
discs or rings separated by laminated in- 


Fic. 1.—PHANToM ILLUSTRATION OF INTERNAL ARRANGE- 
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lipse, provides an internal as well as an 
external discharge path. Fig. 2 shows the 
appearance of the non-arcing rings. 

The non-arcing rings are separated from 
each other by mica washers carefully cali- 
brated according to the service for which 


Fig. 2.—Non-ARCING RINGS. 


the particular arrester is in- 
tended. These rings have 
large surface area, are non- 
absorptive in nature, and their 


Fic. 3.—Mi1cA SEPARATORS. 


MENT OF SHAW Non-ARCING LIGHTNING ARRESTER. 


sulating material, such a combination as 
will give the easiest possible path for a 
discharge of a static character and present 
an impenetrable barrier to the dynamic 
line current of normal voltage. 

Fig. 1 is a phantom illustration show- 
ing the general internal construction of 
this arrester. 

The portions of the arrester serve as 


Fic. 4.—PoRCELAIN SUPPORTS. 


static low-resistance conductors, consisting 
of rings having the outward appearance of 
carbon, but made in accordance with a 
special formula which the company con- 
trols. Each non-arcing ring is formed in 
such a manner as to maintain equal spac- 
ing between its periphery and that of the 
next succeeding ring in the series. The 
cross-section, having the form of an el- 


high insulating qualities prevent the pass- 
age of a dynamic’current. Fig. 3 shows 
the appearance of the mica separators. 

The combination of non-arcing rings 
and mica discs properly proportioned is 
mounted on special vitrified porcelain 
arbors. These arbors are so constructed 
as to give the greatest mechanical strength. 
They have strong dielectric properties, and 
are not affected by changes in tempera- 
ture. The arbors are inserted into the 
bore of the rings and discs, leaving the 
peripheries exposed for the easy transmis- 
sion of static discharges over large sur- 
faces. Fig. 4 shows the appearance of 
the porcelain supports. 

Lightning arresters for railway, electric 
light and power work are mounted in 
porcelain housings, the material used con- 
sisting of high-grade vitrified porcelain of 
high insulation test and finished in a dark 
chocolate glaze. Fig. 5 shows the form of 


housing used with the model A arrester. 

For voltages of 1,000 and under the 
porcelain housings are mounted on a sep- 
arate base made of seasoned, weatherproof 
hardwood specially treated to withstand 
severe atmospheric conditions. Arresters 
for over 1,000.. volts are furnished) with 
bases of white Italian marble. ~ 
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Current Electrical News 


DOMESTIC AND EXPORT. 

TELEPHONES FOR MANITOBA—R. P. Roblin, premier of Mani- 
toba, has announced that the government within sixty days will 
begin the construction of 1,000 miles of telephone and telegraph 
lines. This is a part of the public ownership policy, which will 
involve an expenditure of $10,000,000. 


YORK.HAVEN POWER COMPANY TO INCREASE DEBT— The 
stockholders of the York Haven Water and Power Company at a 
meeting held in the general office of the company at York Haven, 
Pa., voted to increase the company’s indebtedness from $2,500,000 
to $4,000,000, the same to be secured py creating a mortgage on 
the company’s property. The increased indebtedness is for the 
purpose of defraying the cost of installing in the plant machinery 
to add 10,000 horse-power to the capacity. 


MORE CAPITAL FOR SAN FRANCISCO TRACTIONS—At the 
annual meeting of the United Railways Investment Company, which 
controls the Pittsburg and San Francisco tractions, there was an- 
nounced a plan to provide the San Francisco company with funds 
for construction and improvements. The capital stock of the United 
Railroads of San Francisco will be increased by an issue of $5,000,- 
000 first preferred. The new stock is to draw six per cent and to 
be cumulative. A million and a half of it will be offered at once 
for subscription at par for cash. 


ELECTRIC ROADS PLANNING MERGER—Negotiations are 
pending, it is said, which may result in the merger of the extensive 
system of electric lines in Northern Illinois, and of which the Joliet 
& Southern Traction Company forms a part. Should this merger 
be accomplished it means the ultimate connection of Joliet with 
St. Louis by means of the McKinley system, which is alleged to be 
a party to the tentative agreement. The roads interested in the 
consolidation are said to be the Aurora, DeKalb & Rockford rail- 
way Company, the Aurora Railway Company, the Joliet & Southern 
Railway Company, and the McKinley syndicate. 


LICENSE FOR McKINLEY SYSTEM—The McKinley Inter- 


urban system has secured from the secretary of state a license to 
incorporate a company for the construction of the East St. Louis 
terminals of the Illinois Traction system. The company will incor- 
porate under the name of the Tri-City Traction Company. The 
principal office is at Champaign, the home of Congressman W. B. 
McKinley, the president of the system. The capital stock is $1,000,- 
000. The road is to be constructed from Edwardsville, Madison 
county, to a point on the Mississippi river near Venice, where the 
bridge across the river is to be built, and from Granite City to 
East St. Louis. The incorporators and first board of directors are: 
Charles Zilly, B. E. Bramble, C. A. Wright, R. R. Watson, Jr., and 
George M. Mattis, all of Champaign. 


MILWAUKEE INDEPENDENT TELEPHONE COMPANY TO 
BEGIN WORK—tThe following officers have been elected by the 
Milwaukee Independent Telephone Company: H. D. Critchfield, 
president; E. A. Wadhams and J. S. Van Nortwick, vice-presi- 
dents: C. J. Chapin, secretary; Howard Greene, treasurer; di- 
rectors: J. M. Bear, W. W. Cargill, C. J. Chapin, H. D. Critchfield, 
Howard Greene, J. C. Harper, B. G. Hubbell, George P. Mayer, 
Wilmer Sieg, Richard Valentine, J. S. Van Nortwick, E. A. Wad- 
hams, Richard Wagner and J. B. Whitnall. A contract has been 
entered into with the Century Telephone Company for furnishing 
material and labor and completing the installation of a system of 
15,000 telephones. A plant with a capacity of 75,000 telephones will 
be built and operations will be begun June 1, 1908. 


SOUTHERN COLORADO POWER COMPANY-—lIt is announced 
that a new corporation with a capital of $10,000,000, known as the 
Southern Colorado Power Company, will buy up all the electric 
lighting and power plants in southern Colorado. The company has 
options on all the properties of importance in the southern part 


of the state, including the Trinidad Light, Gas, Power and Rail- 
road Company, which recently purchased the old Las Animas 
Company. The company plans to construct a network of electric 
railroads with Denver connections, Lighting facilities will also 
be afforded to numerous coal camps. Among the towns to be bene- 
fited are Clara, Sonta, Bowen, Tabasco, Berwind, Hezron, Hastings, 
Delagua, Majestic, Aguilar, Pryor, Rugby and Rouse. 


CONTRACT AWARDED FOR ELECTRIC ROAD—The Chicago, 
Lake Shore & South Bend Railway Company has awarded a con- 
tract for the equipment of its power-house and for thirty-one cars 
to the Westinghouse Electric and Manufacturing Company. The 
company was organized some time ago by a number of Cleveland 
capitalists, among them J. B. Hanna, E. G. Tillotson and R. F. 
Lang, to build an electric road seventy miles in length. The sys- 
tem to be used will be the Westinghouse alternating-current single- 
phase system. The initial capacity of the power-house will be 9,000 
horse-power, generated by steam turbines. The cars will each be 
equipped with four 100-horse-power motors. They are also to be 
equipped with the Westinghouse system of multiple-unit control. 


HUDSON RIVER ELECTRIC POWER COMPANY—The Hudson 
River Electric Power Company has applied to the state gas com- 
mission for authority to issue $3,332,000 consolidated and refund- 
ing mortgage bonds, for the purpose of purchasing the flowage 
rights of a large reservoir on the Sacandaga river in Saratoga and 
Fulton counties and the construction of a dam and power-house 
at Conklinville. The Hudson River Electric Power Company owns 
the entire capital stock of the Hudson River Electric Company, the 
Saratoga Gas, Electric Light and Power Company, the Ballston 
Spa Light and Power Company, more than a majority of the stock 
of the Hudson River Water Power Company, and an interest in the 
stock of the Empire State Power Company. It has $5,777,380 stock 
and $4,140,000 bonds outstanding. 


NEW WISCONSIN POWER COMPANY—The Northern Hydro- 
electric Company, capitalized at $2,000,000, has been organized at 
Oshkosh, Wis. The incorporators are: Frank H. Josslyn, C. H. 
Hartley, J. A. Powers, C. O. Josslyn and E. S. Josslyn. Frank H. 
Josslyn states that work on the dams and power plants at High 
Falls and Johnson Falls, on the Peshtigo river, will begin at once 
and that the outlay will be nearly $1,500,000. It is expected that 
power can be furnished Marinette and Menominee by next spring, 
the electrical energy being transmitted by cables over the twenty- 
three miles intervening. According to the report of the state survey 
the falls will generate 6,200 horse-power. The water rights were 
sold to the Josslyns and others last February by the Grimmer Land 
Company, $50,000 being paid for the properties at both falls. It is 
reported that most of the capital comes from Chicago. 


DETROIT, MICH., CAN NOT BUILD STREET RAILWAY 
LINES—Municipal ownership of street railway lines in Michigan 
received a setback by a decision of the Supreme Court in the case 
of the city of Detroit. The Detroit council in 1905 had ordered the 
department of public works to construct lines on certain designated 
streets, the lines to be leased to an operating corporation granting 
advantageous rates and service. Five justices of the Supreme 
Court have decided that the city of Detroit can not build street 
railway tracks to be leased to an operating corporation. Four of 
them base their decision on the ground of constitutional prohibition 
against municipalities engaging in internal improvements, while 
Justice Ostrander held that the city could not engage in the enter- 
prise under the statutory law. Justices Blair, Moore and Mont- 
gomery held that there was nothing in the law nor the constitution 
to prevent the city building the tracks. 

CONTRACT FOR ELECTRICAL POWER IN CANADA—Gen. 


Francis V. Greene, in behalf of the Ontario Power Company, has 
practically completed an arrangement with “the Hydroelectric 
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Power Commission of the Province of Ontario, whereby from 30,000 
to 100,000 electrical horse-power is to be delivered to cities and 
towns throughout the province from Toronto as far west as Wind- 
sor. 
of renewal for forty years, or as long as the existing contracts 
between the Ontario Power Company and the Queen Victoria 
Niagara Falls Park Commission remain in force. The price for the 
power up to 5,000 horse-power is to be $10.40 per horse-power per 
annum for twenty-four-hour power every day in the year. When 
the amount of power taken exceeds 25,000, the price per horse- 
power for the whole block is to be $10. Over 40,000 horse-power has 
already been applied for by the western municipalities concerned. 


BUFFALO, ROCHESTER & EASTERN RAILROAD COMPANY, 
INCORPORATED—The Buffalo, Rochester & Eastern Railroad Com- 
pany, formed to operate a standard gauge railroad by steam, elec- 
tricity or gasolene from Buffalo to Rochester, N. Y., and thence to 
Troy, a distance of 300 miles, has filed incorporation papers with 
the secretary of state. The principal office of the road is to be 
located in Rochester and the line is to pass through the counties of 
Erie, Genesee, Orleans, Monroe, Wayne, Cayuga, Onondaga, Madi- 
son, Oneida, Herkimer, Montgomery, Schoharie, Schenectady, 
Albany and Rensselaer. The capital stock is $3,500,000 and the 
directors are: Ralph D. Gillett, Henry W. Ely and Archie D. Robin- 
son, of Westfield, Mass.; Arthur W. Eaton, of Pittsfield; Franklin 
Weston, of Dalton; Henry W. Bowman, Fred. T. Ley, of Spring- 
field; Joseph A. Skinner, of Holyoke; James H. Caldwell, of Troy; 
John J. Whipple, of Brockton, and Joseph F. Shaw, of Manchester, 
all being Massachusetts men except Mr. Caldwell. Mr. Gillett sub- 
scribed for $1,835,000 or over one-half of the capital stock of the 
company. The proposed road will connect with the Grand Trunk 
and New York Central at Buffalo and with the Boston & Maine at 
Troy. The surveys have been completed. It is estimated that it 
will take at least two years to build the road. 


MARYLAND COMPANIES VOTE TO CONSOLIDATE—Special 
meetings of the stockholders of the Baltimore Electric, Maryland 
Telephone and Telegraph Company and the Baltimore Electric 
Power Company were held on May 4 for the purpose of voting 
om a proposition to consolidate under the name of the Baltimore 
Electric Company when the proposition was accepted. The two com- 
panies are controlled by the same interests; in fact, the electric 
company operates under a franchise of the telephone company, 
leasing the right from the latter. The telephone company has a 
capital stock of $1,000,000, and the electric company $2,500,000. It 
is understood that the capital stock of the new company will be 
$2,500,000, or the same as the electric power company now has. 
It is probable that it will also have an authorized bond issue of 
$7,500,000, equal to that of the telephone company. The directors 
elected by the new company are practically the same as those 
of the telephone company. The bonds of the telephone and electric 
companies were deposited several weeks ago with the Baltimore 
Trust and Guarantee Company, of Baltimore, and the Northern 
Trust Company, of Philadelphia, under the plan for the con- 
solidation, and it is understood that a new deed of trust will be 
drawn. The lighting and power department will now be operated 
as the Baltimore Eleccric Company, and the telephone department 
as the Maryland Telephone Company. The organization is prac- 
tically unchanged. 

PERSONAL MENTION. 
MR. W. J. PHELPS, the well-known vice-president and manager 


of the Phelps Company, Detroit, Mich., was a Chicago visitor last 


week. 


MR. HORTON S. ALLEN has been appointed district manager 
for the New England Telephone and Telegraph Company, with 
headquarters at Newton, Mass. 


MR. JOHN W. SEAVER, vice-president of the Wellman-Seaver- 
Morgan Company, has resigned and will engage in consulting engi- 
neering in Cleveland, where he has opened offices in the Caxton 
Building. 


MR. F. P. FISH, who recently resigned from the presidency of 
the American Telephone and Telegraph Company, has entered the 
new law firm of Fish, Richardson, Herrick & Neave, with offices at 
84 State street, Boston, Mass., and 5 Nassau street, New York city. 

MR. GEORGE BULLOCK has been elected president of the Lan- 
caster County Railway and Light Company, succeeding W. W. 
Griest. The company operates over 200 miles of trolley roads and 
several electric light and gas plants, 
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The contract will have a duration of ten years, with option - 
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MR. A. J. GODDARD, president and manager of the Freeport 
(111.) Railway, Light and Power Company, was a visitor to Chicago 
last week, purchasing machinery and supplies in connection with 
improvements and enlargements the company is undertaking. 


MR. B. F. EYER, professor of electrical engineering, Kansas 
State Agricultural College, Manhattan, Kan., has written an inter- 
esting article in The Industrialist, No. 26, published by the Kansas 
State Agricultural College, describing the electrical engineering 
course offered by the college. 


MR. LEON GASTER, of London, England, who represented the 
Faraday Society at the recent dedication of the Engineering So- 
cieties Building, and who has been investigating the lighting situa- 
tion in a number of American cities, sailed on Wednesday on the 
steamer Majestic for Liverpool. 


DR. ELIHU THOMSON delivered an interesting address on the 
“West India Islands and the Panama Canal” before the Lynn 
(Mass.) Twentieth Century Club, at the rooms of the Lynn His- 
torical Society, on Wednesday evening, May 1. Dr. Thomson has 
recently returned from an extended trip through the West Indies 
and the Isthmus of Panama. 


MR. J. H. HALLBERG, consulting engineer, New York city, an- 
nounces that part of his time is now devoted to the design and 
manufacture of fiaming arc lamps and other electrical specialties. 
This addition to his regular engineering business has necessitated 
the cooperation of a factory. In view of this fact he has moved 
from 45 Broadway to 30 Greenwich avenue, and is occupying offices 
with the Beck Flaming Lamp Company, acting as engineer and 
general manager. In addition to this he retains his old clients and 
does a general consulting engineering business. 


MR. IRA McCORMACK has been appointed assistant to the 
general manager of the New York Central & Hudson River Rall- 
road. He has just been succeeded by A. R. Whaley as manager of 
the Grand Central station and general superintendent of the road’s 
electric division. Mr, McCormack was for twenty years connected 
with steam railroad work before he became associated with the 
Brooklyn Rapid Transit Company in 1895 as superintendent. He 
later became vice-president and director of the Syracuse (N. Y.) 
Rapid Transit Company. He then was appointed general manager 
of the Cleveland Electric Railway. In 1902 he became assistant 
manager of the Grand Central station, being advanced to manager 
in 1903. In 1905 he was made general superintendent of the elec- 


_tric division. 


OBITUARY NOTES. 


MR, NATHAN GUILFORD, a former vice-president of the New 
York Central & Hudson River Railroad, died at Yonkers, N. Y., 
on Saturday, May 11. Mr. Guilford was sixty-six years of age, and 
had spent forty-four years of his life in the service of various rail- 
roads. He was born in Cincinnati, Ohio, in 1841. He served two 
years in the Union Army with the Second Ohio Volunteer Infantry, 
from 1861 to 1868. In 1879 he became vice-president of the New 
York and Manhattan elevated railways. In 1887 he was made 
general traffic manager of the New York Central & Hudson River 
Railroad. In 1905 he became a vice-president of the road. 


MR. CHARLES HAYNES HASWELL, one of the best known 
civil and marine engineers of the country, died on Sunday, May 
12, at his home, 324 West Seventy-eighth street, New York city, as 
the result of a fall. Mr. Haswell was born in New York on May 22, 
1809. He was graduated from the Collegiate Institute of Joseph 
Nelson. His first labor was in the engine works of James P. Allaire. 


. He designed the engines and boilers for the United States steam 


frigate Fulton, and was first chief engineer and engineer-in-chief 
of the United States Navy from 1836 to 1851. He was engineer of 
the Health Department, the Department of Charities and Cor- 
rection, and trustee of the New York and Brooklyn bridge. Since 
1898 he was consulting engineer to the Board of Public Improve- 
ments of New York city. He was engineer in charge of the exten- 
sion and improvement of Riker’s Island, in Long Island Sound, and 
assistant engineer of the Board of Estimate and Apportionment. 
From 1855 to 1858 he was a member of the New York board of 
councilmen, serving as president of the board in the latter year. 
He was an honorary member of the American, Boston and Phila- 
delphia societies of civil engineers, a life member of the Institute 
of Civil Engineers and Naval Architects, and was the author of a 
number of standard works on mechanics and applied science. 
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ELECTRIC LIGHTING. 


STANTON, NEB.—It has been voted to install a municipal light- 
ing plant. 


WICHITA, KAN.—The council has passed an ordinance granting 
a thirty-year franchise to J. O. Davidson to operate an electric light- 
ing plant in Wichita. 


NORWICH, N. Y.—The Oriskany Hydroelectric Company has 
obtained permission from the Sherburne town board to erect a line 
of poles through that town. 


LEBANON, PA.—The borough council of Jonestown is consider- 
ing a proposition to light the streets of the town by electricity. It 
is planned to harness the Swatara creek. 


PHILADELPHIA, PA.—J. H. Young has been commissioned to 
plan a municipal electric light and waterworks system for Haddon- 
field, N. J. The cost will be about $125,000. 


BROOKVILLE, IND.—The contract for lighting the city for the 
next twenty years has been awarded to Cincinnati and Aurora cap- 
italists, at the contract price of $54 a light, moonlight schedule. 


URBANA, OH1O—The city has entered into a contract with the 
Urbana Light Company for ninety-three or more arc lights at $75 a 
lamp a year for the first 100, and $75 a lamp for all above this 
number. 


ELMIRA, N. Y.—T. M. R. Meikleham, W. B. Dinsmore and R. H. 
‘Tingley, of New York, have purchased a controlling interest in the 
Waverly Electric Light and Power Company from G. Tracy Rogers, 
of Binghamton. 


CLIFTON FORGE, VA.—The city council has accepted the bid 
of the Clifton Forge Light and Water Company to furnish electric 
lights to the city for the next fifteen years. The company bid $800 
for the franchise. 


ROCKLAND, MASS.—The Electric Light and Power Company, of 
Abington and Rockland, has petitioned the state board of gas and 
electric light commissioners for permission to issue new stock to 
the amount of $60,000. 


HAMILTON, OHIO—The board of public service has decided to 
combine Hamilton’s new waterworks and municipal electric light 
plant under one roof. A single power plant will serve both. The 
city is spending about $300,000 in enlarging its public plants. 


TRAVERSE CITY, MICH.—It is announced that J. J. Tweedle 
and others will form a company to furnish electric power for Lee- 
tion on the dam at Leland. Between 600 and 700 horse-power can 
be produced. The company has customers at Sutton’s Bay, Leland, 
Provemont, Omena and Northport. 


EAST GRAND FORKS, MINN.—By practically a unanimous 
vote the citizens of East Grand Forks decided in favor of entering 
into a contract with the Grand Forks Gas and Electric Company to 
supply the city with electricity, and not to rebuild the municipal 
lighting plant, which was burned recently. 


ALBION, N. Y.—The town board of Albion has granted to A. L. 
Swett, of Medina, the right to construct and operate electric heat 
and power lines in the town outside the village of Albion. It is 
understood that Mr. Swett intends bringing his lines to the De 
Graff quarry, about three miles from Albion, this season, 


CANTON, OHIO—Announcement is made that the Merchants’ 
Heat, Light and Power Company has been bought by the Canton 
Light, Heat and Power Company. The Merchants’ Heat, Light and 
Power Company was organized to give cheap light to Canton 
and to operate a steam heating plant. The heating apparatus has 
been installed in many places. 


PAXTON, ILL.—J. W. M. Burton, of North Fond du Lac, Wis., 
has purchased and will operate the Paxton electric plant. He will 
install new machinery and will operate the steam-heating plant as 
well as furnish the power to pump water for the city. The plant 
originally cost about $50,000 and probably $50,000 more has been 
added to it in improvements. 


LAFAYETTE, COL.—The last of the twenty-eight boilers for the 
Northern Colorado Power Company’s electric plant at Lafayette 
has been put in place and the two $50,000 turbine engines are also 
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about set up. The wire is strung between Lafayette and Boulder 
and Lafayette and Longmont, and it is expected that the current 
will be turned on about the middle of May. 


OREGON CITY, ORE.—Thomas Withycombe has appropriated 
2,000 cubic feet of water per second from the Clackamas river in 
section 18, township 2 south, range 3 east, and has filed a declara- 
tion to use this water for manufacturing and power purposes. 
Withycombe is interested in a proposition to establish a cooperative 
colony east of Oregon City. 


ROCHESTER, N. Y.—The work of erecting the second line of 
steel towers between Rochester and Syracuse by the Niagara, Lock- 
port & Ontario Power Company has been resumed, with gangs 
working east and west. The purpose of the line is to increase the 
amount of electricity delivered at Syracuse, and to provide safe- 
guards against delays due to interruptions in the delivery. Most 
of the interruptions, it is said, have been due to lightning. 


NEWCASTLE, IND.—One of the largest power-houses in Indiana 
is to be erected in Newcastle by Ambrose Petry, of Detroit, who is 
associated with other wealthy capitalists of Detroit and recently 
purchased the holdings of the Newcastle Light, Heat and Power 
Company. A deal has been closed for ground and a plant will be 
built of sufficient capacity to supply Newcastle and surrounding terri- 
tory with electricity for light purposes and also for power. The 
company will expend close to $1,000,000. 


WAUSAU, WIS.—Articles of incorporation of the Bean’s Eddy 
Power Company have been recorded in the office of the register 
of deeds. The incorporators are P. C. Hart, Charles E. Guenther 
and H. G. Flieth, and the capital stock is $36,000. The incorporators 
have for some time been the owners of the land adjoining the 
water power at Bean’s Eddy, and incorporate now for purposes of 
convenience in the matter of securing a charter to construct a 
dam and develop the power. Bean’s Eddy is situated between - 
Knowlton and Mosinee on the Wisconsin river and is about half way 
between Wausau and Stevens Point. It has long been considered 
as one of the best small water powers on the Wisconsin river. 
There is a fourteen-foot head ee of developing 3,600 horse- 
power at low water. 


COLUMBUS, OHIO—At the annual meeting of the stockholders 
of the People’s Light, Heat and Power Company, of Springfield, held 
at the offices in Springfield. John Siebert, president of the Ohio 
National Bank, retired as a director of the company, and Ben H. 
Harmon, manager of the Neil House and secretary of the Iroquois 
Hotel Company, was elected to succeed him. Other directors elected 
were R. R. Mills, John L. Zimmerman, F. M. Hagens, W. W. Kiefer 
and Charles F. Kay, of Springfield; J. D. Price, John W. Dages, 
L. M. Ferguson and John K. Henry, of Columbus. The old officers, 
John L. Zimmerman, president; L. M. Ferguson, vice-president, 
John K. Henry, secretary; W. W. Kiefer, treasurer; Charles S. Kay, 
general manager, were reelected. The reports of the financial 
officers of the company showed an increase in gross earnings for 
the last year. i 


DENVER, COL.—Five directors, including United States Senator 
Francis E. Warren, J. J. Henry, Tyson Dines, O. L. Dines and Albert 
S. Brooks, resigned from the board of directors of the Northern 
Colorado Power Company at the annual meeting, and ten new 
directors, in addition to three former members of the board, were 
elected. N. A. Carle, vice-president and general manager of the 
Northern Colorado Power Company, announces that the power plant 
under course of construction at Lafayette will be in shape to supply 
power to Boulder by June 1, and that by August 1 the company will 
have expended $1,000,000 in Colorado and will be supplying power to 
Fort Collins and all intermediate towns. The number of members 
of the board of directors was increased from eight to thirteen, and 
five New York men were elected. The new board is composed of 
the following persons: Harry Bronner and Hans Winterfeldt, of 
Hallgarten & Company, New York bankers; John F. Wallace and 
James N. Wallace, of the Central Trust Company, New York; George 
C. Smith, vice-president of the Electric Properties Company, New 
York; W. J. Barker, Denver; N. A. Carle, Denver; W. F. Crossley, 
Fort Collins; E. E. Whitted, Denver; Thomas Keely, Denver: W. H. 
Alliston, Boulder; W. Mayher, Greeley, and J. P. Miller, Lafayette. 
The members of the old board who were reelected are W. J. Barker, 
N. A. Carle and Thomas Keely. 


816 


ELECTRIC RAILWAYS. 
LEBANON, OH10—The Dayton, Lebanon & Cincinnati Railroad 
has been sold for $200,000 to the bondholders of the road. 


LONG BRANCH, N. J.—A franchise has been granted the New 
Jersey Traction Company by the Monmouth county commissioners. 


AMES, IOWA— The citizens of Ames at a special election granted 
a franchise to the Fort Dodge, Des Moines & Southern interurban 
line for twenty-five years. 


SPOKANE, WASH.—Electric train service on the eastern division 
of the Palouse line of the Inland Empire system has been inaugu- 
rated to Oakesdale, thirteen miles south from Spring Valley junction. 


NEWBERRY, S. C.—The city council has granted a franchise for 
a street railway in the city of Newberry to H. L. Parr and others 
of Newberry. The power will be obtained from Parr Shoals, on 
Broad river, which will be developed at an early date. 


DES MOINES, IOWA—It is announced that the Polk interests 
have purchased of the Newton & Northwestern Railway the line of 
railway extending from Colfax to Newton and that it will be elec- 
trified at once and operated as an extension of the Des Moines- 
Colfax interurban system. 


ELKINS, W. VA.—The Elkins city council has granted the Elkins 
Railway Company, backed principally by Pittsburg capital, a fifty- 
year franchise, under the provisions that the company is to have 
cars running in eighteen months. This line will form part of the 
line from Elkins to Grafton. 


CHATTANOOGA, TENN.—The Chattanooga Railway Company 
has decided to build an electric line up Lookout Mountain and will 
begin work on it soon. The new line will follow the route of the old 
broad-gauge steam road most of the way, and but little grading or 
blasting will have to be done. 


' EVERETT, WASH.—A franchise has been granted by the board 
of county commissioners to the Puget Sound, Skykomish & Eastern 
Railway Company to build an electric railway from Index to a 
point about one and one-half milés from that place. The franchise 
also grants the right to construct telephone and electric light sys- 
tems. 


SOUTH FRAMINGHAM, MASS.—The Boston & Worcester Street 
Railway Company will begin at once the widening of Worcester 
street, at South Framingham, incident to the double tracking of the 
system from Central Square, Framingham, to the Southboro line. 
The work will take a year or more to complete, at an estimated 
cost of $300,000. 


NEW HAVEN, CT.—Plans have been announced by an officer of 
the Consolidated Railway Company providing for a $200,000 improve- 
ment to the power-house on Grand avenue, which include the 
enlargement of the building and the installation of new machinery 
and boilers. An addition to the present building will be contracted 
for in a short time. 


OKLAHOMA CITY, OKLA.—General Mangger John W. Shartel, of 
the local street railway system, has announced that the appropria- 
tions made by the board of directors for improvements and ex- 
tensions and equipments of the local street railway for the current 
year amount to $666,500. Several miles of extensions will be built 
during the next few months. 


BRIDGEPORT, ALA.—T. W. Pratt, of Huntsville, has been 
granted a franchise by the city council to build and operate an elec- 
tric railroad, and an electric light and power plant. The com- 
pany expects to connect Bridgeport with Copenhagen and South 
Bridgeport at once, and later extend the system to Jasper, Hunts- 
ville, Scottsboro and Stevenson. 


LINCOLN, NEB.—The state railroad commission has issued an 
order to street railways to abrogate contracts made with the 
Government for the carrying of mail carriers at a reduced rate. 
Policemen and firemen are also included in the order, which pro- 
hibits the carrying of any person at less than the regular fare or for 
any rate not open to the general public, 


HENDERSON, KY.—The Henderson Traction Company has filed 
a deed of trust to the Ohio Valley Banking and Trust Company for 
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$150,000 to be fioated on the property, $95,000 to be used to pay for 
the railway plant, $10,000 for fees and costs of suits of sale and 
$45,000 for making extensions. The bonds are gold-bearing and are 
to run for twenty years, with five per cent interest. 


BROOKLYN, N. Y.—Work has been begun to connect the elevated 
railroad in Broadway, Williamsburg, with the Williamsburg bridge. 
The terms of the contract call for the completion of the work by 
September 30, and a month later the Brooklyn Rapid Transit Com- 
pany is supposed to have its cars running across the bridge. The 
work on the Brooklyn side alone will cost $100,000. 


MACON, GA.—At a meeting of the stockholders of the Macon, 
Americus & Albany Electric Railway Company a permanent organi- 
zation was effected by the election of the following officers: Joseph 
S. Davis, president; W. J. Kincaid, first vice-president; John T. 
Moore, second vice-president; N. J. Cruger, secretary; W. J. Massee, 
treasurer; Stuart C. Davis, assistant secretary and treasurer, and 
M. Felton Hatcher, general counsel. 


WATERTOWN, N. Y.—The Black River Traction Company has 
begun the survey of the proposed trolley line to connect Water- 
town and Depauville. It is proposed that the road shall connect 
with the Black River Traction Company’s present line and the 
New York Central at the No. 4 mill on the Brownville road and 
be surveyed so as to serve Gunn's Corners, Perch River, Depauville 
and the territory lying between those points. 


CHICAGO, ILL.—The organization of the Calumet Electric Rail- 
way Company has been completed. Officers and directors are as 
follows: president, I. M. Cobe; vice-president, J. W. McKinnon; 
secretary and treasurer, Frank H. Murray; directors, L. E. Meyers, 
B. F. Harris, G. E. Shaw, J. W. McKinnon and Ira M, Cobe. Officials 
of the company report that substantial growth in business has 
occurred since the property was taken over by the syndicate last 
summer. 


NEW YORK, N. Y.—Construction of a new trolley line along 
the south shore of Long Island has been commenced. The Cross 
Island Traction Company, composed of New York banking interests 
headed by Joseph G. Robin, has absorbed the South Shore Traction 
Company, and it is understood that $1,500,000 is ready for the 
completion of the road. James T. Wood, president of the Cross 
Island company, will head the new combination, and Spencer & 
Company have been retained as engineers. 


FALL RIVER, MASS.—A new company to build and operate a 
street-car line to Horseneck Beach and Westport Point has been 
formed under the name of the Shore Line Street Railway Company, 
with a capital stock of $75,000. The board of directors comprises 
seven, as follows: Charles F. Parker, of Woonsocket, R. I.; A. C. 
Ralph, of Taunton; Andrew H. Sowle, of Westport; B. W. Gleason, 
of Boston; J. M. Shorrocks, of Westport; Jeffers F. Richardson, of 
Albany, N. Y.; N. L. Sheldon, of Boston. 


NEWBURGH, N. Y.—The Orange County Traction Company is 
contemplating the extension of its line to Montgomery, and the 
Wallkill Transit Company, connecting Middletown and Goshen, is 
said to be considering the feasibility of extending its line from 
Goshen to Montgomery. A power plant is now being built on the 
Wallkill river falls at Walden, and it is'believed this plant is to 
furnish the power for the extended lines. Ex-Governor Odell is 
said to be at the head of the proposed enterprise. 


HYATTSVILLE, MD.—The organization of the Washington Spa 
Spring & Gretta Electric Railroad Company has been perfected. 
The following officers were elected: B. D. Stephen, president; S. S. 
Yoder, vice-president; Fillmore Beall, secretary; R. Y. Ryon, 
treasurer, and James C. Rogers, general counsel. These gentlemen, 
with William W. Poultney, William P. Magruder, J. Enos Ray, Jr., 
and J. Harris Rogers, were chosen directors. By act of the last 
Congress, approved February 18, a franchise was granted for this 
road to enter the city of Washington by way of the Bladensburg 
road. The projected route of the road extends from Hyattsville to 
the district line, through Bladensburg, Gretta and Charlton Heights 
on the county road leading from the Edmondston road to Branch- 
ville. The ultimate terminals are Baltimore and Gettysburg, via 
Frederick, taking in the rich farming communities of Howard and 
Frederick, these sections being at present without transportation 
facilities. 
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NEW PUBLICATIONS. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSO- 
CIATION—The proceedings of the American Street and Interurban 
Railway Association for 1906 has been published, containing a com- 
plete report of the twenty-fifth annual convention, held at the state 
fair grounds, Columbus, Ohio, October 17, 18 and 19, 1906. 


THE UNIVERSITY OF MINNESOTA BULLETIN—The College 
of Engineering and Mechanic Arts, University of Minnesota, 
Minneapolis, Minn., has published its announcement for 1907-1908. 
This bulletin indicates the university calendar, the board of regents, 
executive officers, the faculty, and courses of study. There is also 
a list of the students. 


EDUCATIONAL NOTES. 


THE MICHIGAN COLLEGE OF MINES—Dr. Ira Remsen, 
president of Johns Hopkins University, Baltimore, Md., delivered 
the class-day address at the mining college gymnasium of the 
Michigan College of Mines, Houghton, Mich., on Friday evening, 
May 3. The graduating class this year is the largest in the history 
of the institution, over fifty men being graduated. - 


RAILWAY LECTURES AT CORNELL—A series of railway lec- 
tures is being delivered at Cornell University, Ithaca, N. Y., which 
the mechanical and electrical engineering students are attending. 
The lecturers are C. O. Mailloux and W. N. Smith, of Westinghouse, 
Church, Kerr & Company. Mr. Mailloux’s lectures dealt with veloc- 
ity-time curves and mechanical integration as applied to their 
manipulation. A series of six lectures now being delivered by Mr. 
Smith cover the following topics: “Preliminary Examination to De- 
termine the Status of the Railway Project;’” “Topography, Train 
Tonnage and Time Tables;” “Speed-Time Curves and Other Methods 
for Power Determination;” ‘Working Conductors—Trolley, Third- 
Rail and Transmission Lines;” “Substation and Power-House Loca- 
tion and Equipment;” “Steam versus Electricity in Operation.” 


ENGINEERING SOCIETY NOTE. 


' THE FORT WAYNE ELECTROTECHNIC CLUB—Professor 
P. B. Woodworth, of Lewis Institute. Chicago, Ill., addressed the 
Fort Wayne Electrotechnic Club, Fort Wayne, Ind., on Tuesday 
evening, May 7. The subject of the lecture was, “The Engineer’s 
Curve.” 


ELECTRICAL SECURITIES. 


There was considerable liquidation in the stock market last 
week, the net result being as many declines as there were advances, 
with the declines overshadowing so far as the aggregate is involved. 
Looking over the whole situation there were many discouraging 
features, notably the crop estimates made by the Government. 
Banking interests, as a rule, look for continued market dullness, 
with probably sagging prices. Later on, however, it is certain that 
prices will advance, as the sluggishness will mean the accumulation 
of resources which will ultimately be brought into the situation, 
It is probably one of the best indications that we have witnessed for 
some time, that business generally is disposed to regard a season of 
rest dispassionately and embrace the opportunity to recuperate 
from the effect of the strenuous life which has been so popular for 
the last few years. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 11. 


New York: Closing. 
Allis-Chalmers common..............-e.e02- 11 
Allis-Chalmers preferred...........ccceeees 31% 
Brooklyn Rapid Transit.................08. 58:4 
Consolidated Ga8S........essesssosesesees.s 131% 
General Electric........ ee eee ee ee 145% 
Interborough-Metropolitan common.......... 22 
Interborough-Metropolitan preferred........ 56° 
Kings County Blectric..................... 126 


Mackay Companies (Postal Telegraph and 


Cables) common (ex-dividend)......... 7016 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 69 
Manhattan Elevated.......... cc cme cee cecces 138 
Metropolitan Street Railway................ 94 
New York & New Jersey Telephone......... 113% 
Western UnioOn........ssssseesssessssssss. 82% 
Westinghouse Manufacturing Company (ex- 

Alvido) ao hn eh A era eee teas 144% 
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The retiring directors of the Interborough Rapid Transit Com- 
pany have been reelected. 

The income account of the Interborough Rapid Transit Com- 
pany for the three months ended March 31 is as follows: gross earn- 
ings, $6,031,899; operating expenses, $2,496,657; leaving net earn- 
ings of $3,535,242. Other income brings the total to $3,768,954. 
Deducting for interest, rent and taxes the sum of $1,464,678, leaves 
a net income of $2,304,276. Of this amount there was paid 7 per. 
cent on Manhattan Railway stock, or $1,050,000, leaving a surplus 
of $1,254,276. The operating expenses were 41.39 per cent of the 
earnings. The passengers carried were 121,067,698. 

Theodore P. Shonts has been elected a director of the New York 
City Interborough Railway Company in the place of Arthur Turn- 
bull. The other directors have been reelected. 

The shipments of the Westinghouse Electric and Manufacturing 
Company for the first month (April) of this fiscal year, exclusive 
of subsidiary companies, exceeded those of April, 1906, by $1,083,- 
147, this increase being a reflection largely of increased manufactur- 
ing facilities and partly of better prices. 


Boston: Closing. 
American Telephone and Telegraph......... 123 
Edison Electric Illumimating.............06. 205% 
Massachusetts Blectric...........ccecccccces 57 
New England Telephone.............2cceeee 118 


Western Telephone and Telegraph preferred. 70 


Francis Henshaw & Company sold at public auction on May 8 
10,902 shares of the new capital stock of the Edison Electric Illumi- 
nating Company of Boston, pursuant to an order of the board of 
gas and electric light commissioners. The block of stock was the 
largest ever sold at auction in Boston at one time, and involved 
more than $2,000,000. The opening sale was 105 shares at 204%, and 
there were later sales at 203%, and 2044. 

At the annual meeting of the New England Telephone and Tele- 
graph Company, William J. Denver and Matt E. Jones were elected 
directors in place of Alexander Cochrane and David B. Parker, 
both resigned. Other directors, ‘including Frederick P. Fish, were 
reelected. The representation at the annual meeting—264,000 
shares—was the best ever recorded and compares with 231,000 
shares last year. President Sherwin in his annual report estimates 
that during 1907 $5,500,000 will be needed for maintenance and ex- 
tensions. Of this amount $3,000,000 will be for maintenance and 
this change comes from revenue from operations. No decision has 
been yet arrived at as to whether new capital will be raised this 
year. The outstanding capital of the New England company is 
$31,000,000 while the authorized capital amounts to $50,000,000 and 
the directors, without further authorization from stockholders, can 
issue as they deem best nearly $20,000,000 more stock. 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 50%, 
Electric Storage Battery preferred.......... 5014 
Philadelphia Electric... . 0... ce cee cw ee eee 814 
Philadelphia Rapid Transit................-. 2114 
United Gas Improvement (ex-dividend)...... 911% 


While the Philadelphia Rapid Transit Company will receive up- 
wards of $2,900,000 from the recent assessment of $5 per share on 
its capital stock, it is understood that all this money will be used 
on the Market street subway work. It is stated that the company 
will undertake no new work nor extension of lines this year. 
Every energy is to be devoted to the completion of the subway 
before April, 1908. This work is now well under way. 


Chicago: Closing. 
Chicago Telephone............ccccccccvvces 130 
Chicago Edison Ligħt.........ecsssessecco. 143 
Metropolitan Elevated preferred...... Saneas 65 
National Carbon commMmMon.......ssssssssssss 70 
National Carbon preferred.............ee00. 114% 
Union Traction common..........cccescaces — 
Union Traction preferred...........cceeeees — 


The Chicago Telephone Company reports a net increase of 3,228 
in April in the number of its telephones in service. This raises 
the total number of its instruments in service to»182,911, of »which 
131,507 are in the city and 61,404: are_in, the country/and country 
towns. 
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TELEPHONE AND TELEGRAPH. 


YREKA, CAL.—The telephone company has commenced opera- 


tions in constructing a telephone line from Yreka to Oak Bar, 
Gottville, Quigley’s Ranch and Horse Creek, from where it will 
be extended to the Blue Ledge Copper mines. 


YOUNGSTOWN, OHIO—Fully $250,000 will be expended upon 
improvements here this summer by the Citizens’ Telephone Com- 
pany, according to the statement of Superintendent C. P. Mebane. 
Nearly $50,000 of this will be devoted to a new and improved 
switchboard of the most modern type. 


WEST LEYDEN, N. Y.—The farmers between this place and 
Ava have organized a company to build a private telephone line. 
The organization will be known as the North Ava Telephone Com- 
pany. Frank P. Grubel was elected president and Frank E. Wolfe 
secretary and treasurer of the company. 


NEW CASTLE, PA.—The entire capital stock of the New Wil- 
mington Telephone Company has just been purchased by Robert 
J. Totten of New Wilmington for $4,000. Totten is secretary of 
the Plaingrove Independent Telephone Company and is said to hold 
a controlling interest in it, so the two companies may be united. 


ee 


MINNEAPOLIS, MINN.—Telephone connection between Min- 
neapolis and Winnipeg is an important part of the plan of govern- 
ment ownership that is now being developed in western Canada 
in the construction of an independent telephone system. J. H. 
Howden, minister of railways, telegraph and telephone service for 
Manitoba, is one of the prime movers in the project, and was in the 
city recently looking over the situation. 


PLYMOUTH, N. H.—A deal has been completed by which the 
franchises of four telephone companies pass into control of the 
White Mountains Telephone and Telegraph Company. This company, 
chartered at the last session of the legislature, has secured the 
franchises of the Plymouth and Compton exchange of the Pike 
Telephone Company and the Woodsville and Woodstock (Vt.) ex- 
changes. Allen Hollis, of Concord, is president of the company. 


COLUMBUS, OHIO—At a special meeting of the stockholders 
of the Columbus Citizens’ Telephone Company, the capital stock 
of the company was increased to $1,760,000 by the issue of $500,- 
000 of six per cent cumulative preferred stock. D. C. Beggs and 
J. H. Mohler, of Columbus, were added to the board. Reports 
showed the company now has 12,500 telephones, an increase of 
fifty per cent in fourteen months. The entire issue of stock has 
been underwritten. 


SPOKANE, WASH.—F. C. MacGougan, manager of the Pacific 
Telephone and Telegraph Company, announces that from $500,000 
to $750,000 will be expended in Spokane in the betterment of the 
service. The company has under consideration the erection of a 
new exchange building, while another plan is to erect one or two 
branch exchanges to be operated in connection with the present 
plant. Every telephone in Spokane will be exchanged, a new instru- 
ment of the latest model being installed in place of those now in 
use. When the improvements are completed, ninety-five per cent 
of the Bell telephone wires in Spokane will be in cables, either 
underground or overhead. Twenty-two miles of underground cable 
and thirty miles of aerial cable are now in use. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

International Independent Telephone Association. 
June 4-6. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

American Railway Master Mechanics’ Association. 
ing. Atlantic City, N. J., June 12-14, 

Pacifie Coast Electric Transmission Association. 
Cal., June 18-20. 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N, J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 


Annual meeting, 
Chicago, Ill., 
Annual meeting, Washing- 
Annual meet- 
Los Angeles, 
Annual 
Annual meeting, At- 


Annual meeting, 
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NEW MANUFACTURING COMPANIES. . 

WATERTOWN, N. Y.—Articles of incorporation have been filed 
by the Green Electrical Supply Company. Its capital stock is to 
be $20,000. The directors for the first year are: Warren J. Green, 
Ernest C. Madden and George B. MacComber. | 

ALBANY, N. Y.—The Cahill Telharmonic Company, of New 
York city, has been incorporated with the secretary of state to dis- 
tribute music electrically and to own lines for that purpose, with a ~ 
capital of $500,000. The directors are O. C. Reynolds, J. C. Rowe, 
John Thomson, W. F. White, Robert. Tileston, New York; A. B. 
Triggs, Brooklyn. 

TRENTON, N. J.—The Electrical Mechanics Development Com- 
pany has filed articles of incorporation with a capital of $100,000. 
It is stated that the company will manufacture an electrical device 
for transforming alternating current into direct current. The 
officers are O. H. Brown, president; Dr. J. H. Bryan, vice-president; 
Frank Durand, treasurer, and W. W. Rowan, secretary. 

BIRMINGHAM, ALA.—A company styled the Burney Electric 
Company has filed articles of incorporation. The incorporators are 
C. W. Burney, Charles C. Lamar and J. G. Pulliam. The capital 
stock of the corporation is $3,500 and it starts business with all 
the capital subscribed. The object of the new company is to manu- 
facture and sell various electrical devices and to do a general elec- 
trical business. 

INDUSTRIAL ITEMS. 

THE LINDSTROM, SMITH COMPANY, Chicago, Ill., has moved 
into larger quarters at 253-261 La Salle street. 

THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., an- 
nounces the new location of its New York city office at 232 Fulton 
street, 

W. R. OSTRANDER & COMPANY, 22 Dey street, New York city, 
has ready for distribution its 1907 catalogue for electric fans and 
accessories. 

THE NEW YORK ELECTRIC CONTROLLER COMPANY, New 
York city, announces its removal to larger quarters at 35 and 37 
Rose street. 

THE ARTHUR JONES COMPANY, Chicago, Ill., is now handling 
the specialities manufactured by the Marshall Electric Manufac- 
turing Company, Boston, Mass, 

THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadelphia, 
Pa., announces the removal of its New York office from 85 Liberty 
street to the United States Express Building, No. 2 Rector street. 


THE H. O. S. ENGINEERING COMPANY, Newark, N. J., has 
ready for distribution a series of cards calling attention to its 
“H. O. S.” switches, “Falcon” receptacles and extension plugs, and 
“Columbia” direct-current arc lamps. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., is calling attention to some of its specialties in a 
small bulletin which will appear the first of each month. This 
bulletin is entitled “Trumbull Cheer.” 

THE H. C. K. COMPANY, New York city, announces the removal 
of its offices from 45 Broadway to 30 Greenwich avenue, where 
larger quarters will be secured. The offices of the company will also 
be consolidated with the factory at this new location. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 


_+ Lafayette, Ind., in bulletin No, 5, describes the Duncan standard 


high-torque, direct-current wattmeter, the type “A-D” direct-current 
meter, the type “A-C” alternating-current wattmeter and the Dun- 
can monetary meter. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
42 West Jackson Boulevard, Chicago, 111., has rearranged its offices 
and acquired additional floor space for the manufacturing end of 
its business. The company’s offices are elaborately fitted up and ex- 
cellently placed. 

THE WARD LEONARD ELECTRIC COMPANY, Bronxville, N. Y., 
has published a very interesting booklet entitled, “Motor Starters 
versus Fire Starters.” This pamphlet discusses the status of motor 
starters with regard to the present Underwriters’ rules. Some inter- 
esting information is alsd given concerning the Navy Department 
specifications. 

THE JOSEPH DIXON CRUCIBLE. COMPANY, Jersey\City, N: J., 
is distributing a useful and attractive calendar which is Hlustrated 
by a picture in colors of the City Investing Building, now in course 
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of construction in New York city. The structural-steel work above 
the street level is being protected from corrosion with Dixon’s 
silica graphite paint. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., has ready for distribution its catalogue No. 14, 
descriptive of electrical measuring instruments. Although the 
company apologizes for the appearance of this catalogue, it in no 
way reflects discredit upon it. The information is very complete, 
and will be found of great value to any one interested in electrical 
measuring instruments. 


THE WESTERN ELECTRIC COMPANY, Hawthorne, Ill, has 
published a handsome bulletin descriptive of Western Electric fan 
motors. This includes the “Hawthorne” universal fan motor for 
direct-current circuits, the “Zero” desk fan motors, telephone booth 
motors, ceiling fan motors, and alternating-current desk and 
bracket fan and alternating-current ceiling fans. The catalogue 
also includes illustrations and descriptions of ventilating outfits, 
sewing-machine motors and appliances for fan motors. 
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THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
published a very attractive leaflet describing and illustrating the 
“Standard” direct-current bracket, desk, exhaust and ceiling fans. 
The company has recently moved its New York office and salesroom 
from 66 Cortlandt street to 145 Chambers street, where it will 
occupy a five-story building. This new location provides facilities 
for carrying a larger stock and making more prompt deliveries. 
The New York office will henceforth also look after all the New 
England trade and make deliveries from New York stock. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution bulletin No. 76. This describes 
single-phase, variable-speed ventilating fan outfits. The principle 
employed for speed variation is that of the auto-transformer con- 
nected to a regulating head, by means of which the actual voltage 
applied to the motor is controlled. The company believes that the 
single-phase, variable-speed ventilating fan outfit with the auto- 
transformer speed control will prove an exceedingly valuable aid to 
central-station managers who are seeking new power business. 


Record of Electrical Patents. 


Week of May 7. 


852,414. CIRCUIT-MAKING AND BREAKING DEVICE. Samuel 
Bouton, Lynn, Mass., assignor of one-half to Albert B. Black, 
Concord, Mass. A rotating contact maker, 


852,424. SECONDARY BATTERY. Thomas A. Edison, Llewellyn 
Park, Orange, N. J., assignor to Edison Storage Battery Com- 
pany, Orange, N. J. A rectangular battery receptacle, one or 
more of the walls of which are corrugated. 


852,431. JUNCTION BOX. Edwin T. Greenfield, Kiamesha, N. Y. 
A junction box with a two-part locking sleeve. 


852,464. STORAGE BATTERY. Edward Sokal, Binghamton, N. Y., 
assignor of one-third to Sigmund Bloomfield, Elkhart Lake, 
Wis., and one-twelfth to Sigmund B. Wolf and one-twelfth to 
Charles Wolff, Chicago, II]. One electrode is hollow and porous, 
the electrolyte being forced through its walls into the cell. 


852,468. MOTOR CONTROLLER. Emmett W. Stull, Norwood, 
Ohio, assignor to Allis-Chalmers Company and the Bullock 
Electric Manufacturing Company. A plurality of drums is 
provided, one for each motor controlled. 


852,489. CLUSTER LAMP-SOCKET. Reuben B. Benjamin, Chicago. 
Ill., assignor to Benjamin Mlectric Manufacturing Company, 
Chicago, Il. Lamp-receiving shells are arranged on opposite 
sides with a common base. 


852,490. TWIN LAMP-SOCKET. Reuben B. Benjamin, Chicago, Ill. 
A socket with a two-part inclosing sheath. 


852.491. PLURAL LAMP-SOCKET. Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Company, 
Chicago, Ill. An insulating base with a pair of receiving shells. 


852,495. MULTIPLEX TELEGRAPHY. John Burry, Ridgefield 
- Park, N. J. Employs telephone apparatus. 


852,502. SIGNALING SYSTEM. Eugene Garretson, Buffalo, N. Y. 
The system employs inductively derived current. 


852,523. AUTOMATIC TELEPHONE EXCHANGE. John G. 
Roberts, Chicago, Ill., assignor to Western Dlectric Company, 
Chicago, Ill. The operating lever is heavy and unresponsive to 
momentary impacts of the actuating magnet. 


852,536. RESISTANCE-BOX FOR ELECTRICAL MEASURE- 
MENTS. Frank Aronson, Evanston, Ill. The ends of the con- 
tact plates are bent to form sockets for the plugs. 


852,539. -INDICATING DEVICE FOR ELECTRIC FUSES OR CUT- 
OUTS. Leonard B. Buchanan, Woburn, Mass. The fuse is 
shunted by a lamp and a high resistance. 


852,548. LIGHTNING CONDUCTOR. William P. Finn, Dansville, 
N. Y. A system of looped conductors is stretched over the house. 


852,569. SECONDARY BATTERY. Lamar Lyndon, New York, 
N. Y. The envelope for the active material consists of two 
porous diaphragms of vegetable matter held by a frame of acid 
resisting material. 


852,572. LIGHTNING CONDUCTOR. William H. McCullough, 
Chicago, Ill. A woven wire tube. 


852,575. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, 
Ill., assignor, by direct and mesne assignments, to John Ander- 
son, Salina, Kans., M. E. Richardson, Sterling, Kans., and John 
H. Martin, and H. Keating. A party-line system. 


852,582. ELECTROMAGNETIC SWITCH. Walter. Scribner, 
Columbus, Ohio. A contact plate carried on the armature con- 
nects with either of two fixed plates. 


852,627. AUTOMATIC ELECTRICAL TRAIN-STOP. Hiram G. 
Sedgwick, Mill Valley, Cal. The brake valve on the train pipe 
may be operated by a roadbed device. 

852,628. AUTOMATIC ELECTRICAL TRAIN-STOP. Hiram G. 
Sedgwick, Mill Valley, Cal. A system of controlling the move- 
ment of trains on adjacent tracks. 

852,629. ELECTRICAL SWITCH LOCK FOR RAILWAYS. Hiram 


G. Sedgwick, Mill Valley, Cal. The locking device is operated 
by an electric motor, controlled from a distance. 


852,630. RAILWAY SIGNAL. Hiram G. Sedgwick, Mill Valley, 
Cal. The motor actuating the signal is controlled by the trains. 
852,631. ELECTRICAL TRAIN-STOP. Hiram G. Sedgwick, Mill 


Valley, Cal. An insulated short rail section is inserted in the 
line. 


852,632. ELECTRICAL TRAIN-STOP. Hiram G. Sedgwick, Mill 
Valley, Cal. A short rail section is inserted between each pair 
of block rails. 


852;647.—SUBMARINE SIGNALING. 


852,633. TRAIN-STOPPING APPARATUS. Hiram G. Sedgwick, 
Mill Valley, Cal. Stopping devices are placed at each end of 
each block. 


852,684. ELECTRICAL TRAIN-STOP. Hiram G. Sedgwick, Mill 
Valley, Cal. The circuit controlling the train-stop is normally 
open when the block is unoccupied, 


852,635. AUTOMATIC ELECTRICAL TRAIN-STOP. Hiram G. 
Sedgwick, Mill Valley, Cal. The locomotive is equipped with 
magnetically controlled means for setting the brakes. 


852,639. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 
Turbayne, Lancaster, N. Y., assignor to Gould Storage Battery 
Company. A storage battery and booster system. 


852,646. SYSTEM OF SUBMARINE SIGNALING. Lucien I. Blake, 
Lawrence, Kans., assignor to Submarine/Signal Company,. Bos- 
ton, Mass. A system employing: submerged transmitter re 
ceivers. 
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852,647. SUBMARINE SIGNALING. Lucien I. Blake, Boston, 
Mass., assignor to Submarine Signal Company, Boston, Mass. 
The sound signals are intensified by the resonance of an isolated 
mass of liquid. 


852,648. ART OF SUBMARINE SIGNALING. Lucien I. Blake, 
Boston, Mass., assignor to Submarine Signal Company, Boston, 
Mass. The body of the consonant material is interposed be- 
tween the receiver, or producer, of sound vibrations and the 
water. 


852,649. TRANSMITTER FOR SYSTEMS OF SUBMARINE SIG- 
NALING. Lucien I. Blake, Boston, Mass., assignor to Submarine 
Signal Company, Boston, Mass. Means for producing sound 
signals in water. 


852,702.—INDUCTION MOTOR. 


852,662. PROCESS FOR ELIMINATING THE ODORS OF FISH- 
OILS. Alexandre de Hemptinne, Ghent, Belgium. The oil is 
subjected to a silent electric discharge, 


852,675. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, 
IN., assignor, by direct and mesne assignments, to John Ander- 
son, Salina, Kans., M. E. Richardson, Sterling, Kans., and John 
H. Martin and H. Keating. A discontinuous conductor extends 
from the central office to successive stations, means being pro- 
vided for making it continuous, 


852,680. ELECTRIC ROCK-DRILL. John Riddell and George B. 
Painter, Schenectady, N. Y., assignors to General Electric Com- 
pany. A reciprocating hammer. 


852,686. BRUSH. George A. Thornton, Schenectady, N. Y., as- 
signor to General Electric Company. A gauze metal strip is 
electroplated to the end of the brush. 


852,687. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 
Turbayne, Lancaster, N. Y., assignor to Gould Coupler Company. 
A system for train-lighting or the like. 


852,690. REMOTE-CONTROL DEVICE FOR ELECTRIC 
SWITCHES. Gilbert Wright, Pittsfield, Mass., assignor to Stan- 
ley Electric Manufacturing Company. A step-by-step movement 
is produced by means of two electromagnets. 


852,700. AUTOMATIC DEVICE FOR PRODUCING INTERMIT- 
TENT MOTION. Peabody A. Brown, Denver, Col. The motor is 
automatically reversed. 
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852,778.— ELECTRIC CABLE. 


INDUCTION MOTOR. Paul Bunet, Paris, France, assignor 
An auxiliary induction motor, 


852,702. 
to General Electric Company. 
mechanically connected to the main motor, is provided. 


852,708. ATTACHING PLUG AND RECEPTACLE. Frank C. De 
Reamer, Schenectady, N. Y., assignor to General Electric Com- 
pany. A switch, mounted on the receptacle, closes the circuit 
and locks the plug in place. 


852,711. TELEPHONE TRANSFORMER. John J. Frank, Schenec- 
tady. N. Y.. assignor to General Electric Company. A trans- 
former with two cup-shaped members. 


852,712. TRANSFORMER-CORE. Jobn J. Frank, Schenectady, 
N. Y., assignor to General Electric Company. The laminations 
are of different widths. 

$52,724. DEVICE FOR ELECTRICALLY OPERATING BULKHEAD 


DOORS. David R. Knapp, Philadelphia, Pa. Two circuits are 
provided, one of variable and one of constant potential. 


852,730. INSULATOR. Fred M. Locke, Victor, N. Y. The centre 
piece is short, cylindrical and threaded, 
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852,743. APPARATUS FOR REGISTERING TELEPHONIC CALLS, 
David F. Stakes, Philadelphia, Pa., assignor to Keystone Tele- 
phone Company, Philadelphia, Pa. A device for recording the 
number of the instrument calling. 


852,744. APPARATUS FOR REGISTERING TELEPHONIC CALLS. 
David F. Stakes, Philadelphia, Pa., assignor to Keystone Tele- 
phone Company, Philadelphia, Pa. A device with a number of 
registering discs. 


852,766. AUTOMATIC ELECTRICAL CUT-OUT DEVICE. Rudolf 
Brebach, Leipzig-Reudnitz, Germany. The armature forms a 
one-armed lever. 


853,106.—ALTERNATING-CURRENT APPARATUS. 


852,773. ELECTROTHERMOSTATIC HEAT-REGULATOR. Lloyd 
G. Copeman, Spokane, Wash., assignor of one-half to Chas. A. 
Walker, Cœur d'Alene, Idaho. The solenoid opening and clos- 
ing the circuit is controlled by a thermostat. 


852,778. ELECTRIC CABLE. Robert D’Unger, Chicago, Ill., as- 
signor, by direct and mesne assignments, to the Electric Loop 
and Cable Company. A series of electrical conductors formed 
into continuous adjacent. circuits, a part of each such circuit 
being wound upon a common core. 


852,806. LOCKING DEVICE FOR TELEPHONES. Francis S. K. 
Smith and David C. Reinohl, Washington, D. C., assignors to 
Ralph E. Walker, Washington, D. C. A band engages and locks 
the receiver hook. 


§52,851. MOTOR-CONTROLLING RHEOSTAT. Frank J. Seabolt, 
Schenectady, N. Y., assignor to General Electric Company. A 
pair of resistances is provided. 


852,969. TROLLEY CIRCUIT-FORMER. Gerald R. Livergood, St. 
Joseph, Mo. A cam having duplicate fingers at right angles, 
one of which closes the circuit and the other opens it. 


853, 186. —TELEPHONE. 


852,978. TROLLEY. Alfred J. Reif, Allegheny, and Albert L. Mc- 
Cormick, Knoxville, Pa. Guard arms are provided. 

853,001. TREMBLER FOR INDUCTION COILS. Charles H. Bry- 
ant, Hammersmith, England. A compound lever vibrator. 
853,002. TELEPHOND SYSTEM. Edward J. Burke, Brooklyn, 
N. Y. A plurality of jacks are connected together and to each 

of a number of substations by a single line. 

853,106. ALTERNATING-CURRENT APPARATUS. Ralph D. Mer- 
shon, New York, N. Y. The number of poles at the primary 
element is varied, the winding of the secondary being adapted 
to this arrangement. 

853,107. METHOD OF OPERATING ELECTRIC MOTORS. Ralph 
D. Mershon, New York, N. Y. The number of poles at the 
primary element is varied to maintain a high power-factor. 

853,118. TELEPHONE RECEIVER HOLDER. Harry E. Richey, 
Perryville, Pa. An adjustable supporting bracket. 

853,186. TELEPHONE. William J. Murdock,/Boston, Mass, Means 
for reinforcing brittle material by means .of);tough fibrous sub- 
stances. 
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ISSUED WEEKLY 


HIGH-TEMPERATURE MEASUREMENTS. 

The introduction of the electric furnace into many processes 
has undoubtedly emphasized the desirability of more accurate 
In addition to this, 
electrical methods have made possible the more accurate deter- 


methods of measuring high temperatures. 


mination of such temperatures, and have also given to us several 
types of pyrometers which may be used when the old ther- 
mometers are unavailable, and which, besides having certain 
advantages of their own, have extended the scale of temperature 
measurements considerably. We are now able to produce high 
temperatures under conditions such that there are few disturbing 
factors, and we are also able to carry these temperatures very 
much higher than when the main dependence was placed upon 
heat produced chemically. These conditions made more neces- 
sary accurate temperature measurements, and made desirable 
the determination of a temperature scale by means of which 
pyrometers might be properly calibrated. 

For low temperatures the gas thermometer may serve as a 
primary standard by means of which definite temperatures, such 
as the melting points of various metals, are determined; which 
are, in turn, used for calibrating pyrometers in much the same 
way as the boiling point of water and the melting point of ice 
are used for ordinary thermometer testing. Above the point 
where the air thermometer may be used satisfactorily, other 
means must be adopted, and these are generally applications of 
the physical laws of Wien and of Stefan and Boltzmann. These 
define the radiation from a hot body in terms of its temperature, 
so that, accepting the laws as true, and measuring, in the one 
case, the radiation of any monochromatic beam of light, and in 
the other, the total radiation, the temperature of the body mav 
be estimated. For such measurements it becomes, therefore, a 
question, not of measuring the temperature, but of measuring 
the radiation. 

A good deal of work has been done in this field of late, 
though much more remains yet to be done. The present state 
of the art was interestingly described at the recent meeting of 
the American Electrochemical Society in an instructive paper 
presented by G. K. Burgess. A point of practical importance 
established is that it is not difficult now to calibrate a pyrometer 
satisfactorily by means of the melting points of various metals 
with the materials easily procurable in this country. The 
variation in temperature obtained in this way, at least up to 
about 1,000 degrees centigrade, should not be more than a 
small fraction of one per cent. Above these points the condition 
is not quite as satisfactory, but the difficulties here are being 
overcome, and the melting points of the more infusible metals, 
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such as palladium and platinum, are now being satisfactorily 
fixed. ‘The work so far has shown, however, that there is some 
uncertainty respecting the constants now used in applying these 
laws, so that further work should be done in determining 
them or in modifying the formule, if found necessary. For 
high-temperature measurements the application of these laws 
is, of course, an extrapolation, and is based upon the accept- 
ance of the Jaw as true. Discrepancies at high temperatures are 
therefore more likely to be observed. On the other hand, an 
increase in the range of application of the law will enable the 
constants to be determined more accurately. In such work 
it 13, of course, very important that a comparison should be 
made of temperatures as determined by means of the two laws. 

The conclusions reached by Mr. Burgess are that although 
the conditions at present are not altogether satisfactory from a 
scientific standpoint, practically we have reached a satisfactory 
stage, at least for all work except at the very highest tempera- 
tures. It is not improbable that before long it will be possible 
to calibrate certain pyrometers accurately, and in a short time, 


up to a temperature of at least 3,000 degrees centigrade. 


ACCURACY IN PHOTOMETRIC WORK. 


The photometrist is to-day laboring under a number of 
difficulties, some of which are inherent to the work itself, and 
others due to the stage of development which has now been 
reached in the art of measuring light. The first great difficulty 
is due to the limitations of the human body. Some observers 
are not capable of as accurate work as others, and even the 
latter find that the quality of their work varies from time to 


time. For practical purposes—that is, for every-day use—the 
adaptability of the eye is all important. 
working in comfort and effectively with illuminations varying 
greatly in intensity. 'The eye is so constructed that it auto- 
matically protects itself against excessive light, and although 
the illumination in the workroom may vary through wide 


We are capable of 


ranges, the variation in the amount of light entering the eye 
is, within certain limits, much less. It seems likely, however, 
that this very property of the eye is one which makes photo- 
metric measurements—that is to say, accurate comparison of 
different luminous sources—difficult, for if the pupil of the eye 
did not contract and expand, the eye itself would feel more 
quickly any change in luminous intensity, and thus be able 
to detect more readily slight changes when making photometric 
measurements. This idea seems to be borne out by the practice 
followed by some, of reducing the luminous intensity of the 
surface viewed to a low degree, or else of cutting off a large 
amount of the light which would otherwise enter the eye, and 
thus practically comparing surfaces faintly illuminated, so that 
they do not tend to contract the pupil. 

The other class of errors is that due to the apparatus em- 
ployed for making photometric comparisons. There are various 
types of photometers utilizing different effects to detect dif- 
ferences in illumination. These, of course, have their own 
defects, some being more sensitive than others. But a more 
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troublesome problem than that of obtaining a satisfactory pho- 
tometer is the construction of a reliable standard of light. At 
the present time there are three standards in use, the relative 
values of which are fairly accurately known, but not so accu- 
rately as is desirable. With a view to throwing some light on 
this matter, and also of determining how closely the unit of 
light adopted by the Bureau of Standards at Washington com- 
pared with the primary standards from which it was supposed 
to be drawn, Dr. E. P. Hyde last year took over to Europe with 
him eighteen incandescent lamps which had been carefully 
tested and rated at the Bureau’s laboratories. The standard, or 
rather the unit of radiating power, adopted by the Bureau of 
Standards is the candle-power, but on account of the unrelia- 
bility of the British candle as a primary standard, this value was 
determined by adopting a certain ratio as compared with the 
Hefner-von Alteneck amyl-acetate lamp used as the standard in 
Germany. The ratio adopted is, one hefner unit is equal to 
0.88 British candle, and this is preferably known as the unit, 
rather thar a standard. It was with this ratio that the lamps 
taken to Europe were standardized. 

These lamps were taken to England, France and Germany, 
back to England, and back to Washington. In each country 
they were compared with the official standards. 
thus obtained are given and discussed in a very interesting 
article published by Dr. Hyde in the April issue of the Bulletin 
of the Bureau of Standards. The lamps were divided into 
two sets. Those of one were rated in a fixed position, while 
the others were rotated and rated for mean horizontal candle- 
power. The latter method is open to some objections. Rotation 
at 180 revolutions a minute or less does not entirely eliminate 
flickering, and the reflection of the filament from the bulb is 
troublesome. Moreover, the filaments may be somewhat dis- 
torted by the motion of the lamp. The latter is particularly 
true if higher speeds be employed. The results of the measure- 
ments as a whole show that although there are some slight dis- 
crepancics in the ratios between the three standards of light 
which have been adopted, and that the results obtained by 


rotating the lamp are not in as close agreement as those given 


The results 


by the stationary lamps, that still the errors are so small as to 
be commercially negligible. Scientifically, however, these dis- 
crepancies are large enough to warrant examination, with a 
view to locating the source of trouble. 

The figures given by Dr. Hyde showing the accuracy of the 
different observers are interesting. It was found that the 
greatest deviation made by any observer from the mean value, 
with the stationary lamp, was only 0.7 per cent; with the 
rotating lamp it was 1.2 per cent. The average deviations were 
0.3 per cent and 0.5 per cent, respectively. These deviations, 
of course, are insignificant practically, but it should be borne 
in mind that the measurements were made under the most 
favorable conditions, and by men who had been carefully trained 
in this work. Commercial photometry can, of course, lay no 
claim to any such accuracy. 

The most important result of the work conducted by Dr. 
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Hyde is that which enables a comparison to be made between 
the different standards used in England, France and Germany. 
The former country uses the Harcourt pentane lamp, and rates 
it at ten British candles. France employs the Carcel, which is 
approximately equivalent to the Harcourt standard. The Ger- 
man standard is, of course, the Hefner lamp, which has a 
value of something less than 0.9 of a British candle. By 
comparing the ratings of the different lamps made by the 
different laboratories it is possible to deduce the ratio of the 
various standards. This has been done, and it is shown that in 
some of the ratios there is an uncertainty amounting to several 
per cent. On account of this Dr. Hyde urges the desirability of 
adopting some international unit of light at this time; for as 
the science of photometry advances, the work will be done more 
accurately, and it will become harder and more inconvenient to 
make any change in the ratings of the accepted standards. 
On account of these discrepancies, also, he suggests that the 
unit employed in this country be known as the “candle,” not 
the “British candle,” as there is a difference of about two 
per cent in the value used here and that employed in England. 
A table is given showing the most probable ratios of the three 
standards. These ratios, adopting the Hefner as unity, are 
11.4 for the Harcourt and 10.87 for the Carcel. It is pointed 
out that this method of obtaining these ratios—that is, by com- 
paring each standard with an incandescent lamp, and then 
comparing these measurements—gives more accurate results 
than could be obtained by comparing the standards directly, as 
the latter are so greatly affected by external conditions. The 
unit employed in this country, which is determined by taking 
the hefner unit as 0.88 of a candle, as has already been 
mentioned, was found to differ by two per cent when compared 
with the Harcourt lamp at the National Physical Laboratory, 
London, but when compared with any Harcourt lamp the dif- 
ference may be as much as five or six per cent. Such a dis- 
crepancy is unfortunate, in a way, although if the method of 
derivation of the Bureau’s unit be borne in mind, this ob- 
jection is not 80 important. It is important, however, to bear 
in mind that the value of the candle used in this country differs 
so much from the British candle as defined in England. 
This is particularly true when making any comparison, and 
it emphasizes the desirability of carrying out some such sug- 
gestion as that made by Dr. Hyde, that even though we are 
not as yet able to construct a primary standard of light which 
will satisfy all countries, we could adopt a unit of light, by 
means of which measurements made in the different countries 
could be compared. | 


SMOKE PREVENTION. 

Among the many reforms that have been instituted in city 
governments, the elimination of certain nuisances, such as the 
prevention of smoke, has received an unusual amount of atten- 
tion. Heretofore no attempts were made to overcome this an- 
noyance, it being taken as a necessary city evil. Even in those 
cases where smoke ordinances were passed, they became dead 


letters in a short time. Now, happily, a brighter era is dawn- 
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ing, and the production of smoke in any of our larger cities is 
sure to bring the producer into disrepute, and often into the 
clutches of the law. 

To prevent smoke, of course, the proper method is to use 
suitable furnaces. This can be done at a slight expense, and 
does not inconvenience the coal burner in any other way; in 


fact, it usually means that a more economical method of firing 


-and combustion has been introduced. 


However, even with the best furnaces, some smoke will, at 
times, be given off. As a rule, this is not enough to be objection- 
able, but, if necessary, even this might be prevented. A recent 
note in Nature (London) by Mr. G. W. Walker suggests how this 
might be done. Mr. Walker has made use of an effect noticed 
some years ago, namely, that dust and soot are attracted by 
bodies positively charged. He has used this effect for removing 
soot from air used for ventilation purposes. The pressure re- 
quired is not high, one to two hundred volts being sufficient; 
and this is always obtainable in large cities. Where prevention 
of all smoke is very desirable, no doubt this idea could be em- 


ployed to supplement the use of proper furnaces. The power 


required is trifling. The only expense is that necessary to pass 
the smoke through wire screens connected to the electrical sup- 
ply. The solid particles are deposited on the screen charged 
positively, and the latter could be arranged so that cleaning could 
be frequent and easy. 


THE CONVENTION OF THE NATIONAL ELECTRIC 
f LIGHT ASSOCIATION. 

Present indications point to a most successful meeting on 
the occasion of the thirtieth convention of the National Electric 
Light Association, Washington, D. C., June 4, 5, 6 and 7. The 
capital city has a charm for those who have never before visited 
it and know of its allurements only by description and illustra- 
tion, but with those who have once been within its confines there 
always remains a longing to return. The valuable papers which 
are indicated for presentation in the programme, and, particu- 
larly, the elaborate layout for “New Business Dav,” Friday, 
June 7, will call forth a big representation from the central 
stations. The manufacturers’ exhibit, which, it is announced, 
will be very complete, will bring out the usual jovial, whole- 
souled aggregation of representatives who do much to make 
these conventions successful. The Atlantic City convention, 
last year, was notable for the presence of so many of the women- 
folk, but it is expected that this year’s representation will eclipse 
any heretofore in attendance. The entertainment programme, 
notice of which is given on another page of this issue, is attract- 
ive, and already we hear of many, both central station men and 
manufacturers, who will be accompanied by their families. 

Aside from any recreation or physical enjoyment, however, 
there are many real, serious reasons why every central station 
man should avail himself of this annual opportunity to get in 
touch with those who may help him solve many problems. Presi- 
dent Williams and his committees have been working hard to 
demonstrate these advantages to those who have not joined the 


association, and their efforts are meeting with greatysuccess. 
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THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


A FINE ENTERTAINMENT PROGRAMME AR- 
RANGED—THE EXHIBITORS. 


The preliminary programme of the busi- 
ness sessions of the thirtieth convention 
of the National Electric Light Associa- 
tion, to be held at the New Willard Hotel, 
Washington, D. C., June 4, 5, 6 and 7, 
indicates a strenuous time for those at- 
tending the meeting for instruction and 
profit. In addition to the long list of 
papers, however, the entertainment com- 
mittee has prepared a number of enjoy- 
able trips, mostly for the ladies, in and 
about Washington, and other features in 
which the men may join to make “life 
seem more like a holiday.” 

PROGRAMME OF ENTERTAINMENTS. 

On Tuesday morning there will be a 
two-hour automobile trip for the ladies. 

On Tuesday afternoon a special recep- 
tion will be given by President Roosevelt. 
In the afternoon there will be car rides to 
Cabin John, stopping for an hour at Glen 
Echo. In the evening there will be a 
theatre party at the Columbia theatre for 
the ladies. 

On Wednesday morning there will be 
another automobile ride for the ladies. In 
the afternoon there will be an exhibition 
cavalry drill at Fort Meyer. The ladies 
are invited to attend the lecture by Dr. 
Steinmetz in the mecting hall at 8:30. 
There will be a ball in the small ballroom 
at the New Willard at 9:30. 

Thursday morning there will be an auto- 
mobile ride for the ladies. In the after- 
noon a visit will be made to Mount Ver- 
non, going by boat. In the evening the 
ladies will visit the Congressional Library 
and other points of interest. 

On Friday, in the morning, the ladies 
will make another automobile trip, and 
in the afternoon there will be visits to 
the National Museum and Corcoran Art 
Gallery. 

The exhibition promises to be a great 
success. Nearly all of the seventy-eight 
booths have been taken. Many of the 
companies will have working exhibits. Ar- 
rangements have been made to decorate 
the exhibit hall, which will, of course, 
add to the attractiveness of the various 
booths. The following associate members 
will take part in the exhibition: 

American Electric Heater Company, 
Allis-Chalmers Company, Harold P. 
Brown, American Instrument Company, 
W. J. Barr Electric Manufacturing Com- 
pany, Crocker-Wheeler Company, Crouse- 
Hinds Company, Curtis Advertising Com- 
pany, Dearborn Drug and Chemical Com- 
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pany, Dossert and Company, Electric 
Storage Battery Company, ELECTRICAL 
Review, Electrical World, Federal Elec- 
tric Company, Fibre Conduit Company, 
Fort Wayne Electric Works, Francis Ray- 
mond (Sheldon School), Franklin Elec- 
tric Manufacturing Company, General 
Electric Company, John L. Gleason, Jan- 
dus Electric Company, H. W. Johns-Man- 
ville Company, C. W. Lee Company, 
Metropolitan Engineering Company, M. O. 
Publishing Bureau, National Electrical 
Supply Company, National Electric Lamp 
Association, New York Beck Lamp Com- 
pany, Oneida Community, Limited, Pet- 
tingell-Andrews Company, Philadelphia 
Electric and Manufacturing Company, 
Pittsburg Transformer Company, Pope 
Motor Car Company, Simplex Electric 
Heating Company, Standard Paint Com- 
pany, Standard Vitrified Conduit Com- 
pany, Southern Exchange Company, 
Telelectric Music Company, Wagner 
Electrice Manufacturing Company, West- 
ern Ilectric Company, Westinghouse 
Companies, Weston Electrical Instrument 
Company. 


—_—__<@<____ - 

General Electric Company 

| Meeting. 

The annual meeting of the stockholders 
of the General Electric Company was 
held at Schenectady, N. Y., on May 
14. The following directors were elected : 
Gordon Abbott, Oliver Ames, T. Jeffer- 
son Coolidge, Jr., Frederick P. Fish, 
George L. Gardner, Henry L. Higginson, 
Robert Treat Paine, 2d, of Boston; C. A. 
Coffin, J. Pierpont Morgan, S. L. 
Schoonmaker, Charles Steele, of New 
York; W. M. Crane, Dalton, Mass. ; Mars- 
den J. Perry, Providence, R. I.; J. P. 
Ord, Albany, and E. W. Rice, Jr., Sche- 
nectady. Marsden J. Perry was elected to 
succeed the late General Eugene Griffin 
as first vice-president, and S. L. Hender- 
son to succeed T. K. Henderson, resigned. 

On May 15 at the directors’ meeting in 
New York, the following officers were 
elected: C. A. Coffin, president; A. W. 
Burchard, assistant to the president; vice- 
presidents—E. W. Rice, Hinsdill Parsons, 
B. E. Sunny, J. R. Lovejoy; M. F. West- 
over, secretary; H. W. Darling, treasurer 
and assistant secretary; I. S. Keeler, 
second assistant secretary; H. P. Schuyler, 
assistant treasurer; Edward Clark, general 
auditor; John Riley, assistant general 
auditor; S. L. Whitestone, assistant 
general auditor. 

The duties of the various vice-presi- 
dents remain the same as before the elec- 
tion. 

The stockholders voted to approve the 
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change in the by-laws providing that here- 
after no officer of the company except the 
president need be a member of the board 


of directors. 
— o 


Indianapolis Meeting of the 

American Society of 

Mechanical Engineers. 

The semi-annual meeting of the 
American Society of Mechanical Engi- 
neers to be held in Indianapolis, Ind., May 
28 to 31, promises to be of especial in- 
terest to mechanical engineers. A wide 
range of subjects will be taken up and 
discussed, among which will be reports 
of committees on standard proportions 
for machine screws; standard tonnage 
basis for refrigeration, and papers on 
pumping engines, the heating of store- 
houses, and kilns for Portland cement; 
special sessions for papers and discussions 
of superheated steam, including papers on 
its specific heat, its flow, furnace and 
superheat relations, the determination of 
entropy lines for superheated steam, the 
performance of Cole superheaters, super- 
heated steam in an injector; the use of 
superheated steam on locomotives in 
America, analysis of locomotive tests, and 
material for the control of superheated 
steam. i 

An automobile symposium has been 
planned for the Wednesday evening, May 
29, session, at which papers, illustrated by 
lantern slides, on ball bearings in general 
and their use on automobiles in particular, 
air cooling of automobile engines, ma- 
terials for automobiles, special automobile 
steel, and the railway motor car will be 
read and discussed. These papers have 
been prepared by authors who have made 
important investigations in their particu- 
lar lines of work. 

Accommodations for transportation and 
Pullman car service can“be arranged for 
by addressing the secretary of the society. 
Several excursions have been arranged to 
different plants and points of interest in 
and around Indianapolis. One of the pro- 
fessional sessions devoted to superheated 
steam will be held at Purdue University, 
and an opportunity will be given the 


gucsts after the session of going over the 
university. The local committee at In- 
dianapolis is endeavoring to secure re- 
served seats for those attending the con- 
vention, upon the occasion of President 
Roosevelt’s speech at Indianapolis on 
Decoration Day. On Wednesday after- 
noon, May 29, a visit will be made in 
special cars to the Atlas Engine Works, 
and the National Motor Vehicle Company. 
Another excursion on the same afternoon 
has been arranged for the D. N. Perry 
Manufacturing Company, and, to the 
Nordyke & Norman Company. 
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A NEW GOVERNMENT PORTABLE 
WIRELESS TELEGRAPH APPA- 
RATUS. 


BY R. H. WHITE. 


When you read the word “wireless” 
you think of a stationary electric plant, 
a building with receiving and transmit- 
ting apparatus, one or more towering 
masts with an extensive guy rope sys- 
tem. Nevertheless, a wireless outfit which 
can be packed upon the backs of three 
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fastened into and carried in a trunk, 


little larger than an ordinary steamer 


trunk, and weighing, complete, about one 
hundred and fifty pounds. Two storage 
batteries, sufficient for ten hours of con- 
tinuous sending, are provided, in wooden 
cases, which are used as supports for the 
trunk when the outfit is unpacked. A 
mast is used, made up of ten six-foot sec- 
tions, jointed together and held in position 
by guys. Along these sections runs a cop- 
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it can not be considered that a tent forms 
an integral part of the apparatus any 
more than it does so form part of any 
other outfit of communication used by the 
Signal Corps. 

These outfits are packed upon the mules 
in the same aparejo (aparayo) that is 
used throughout the army for fastening 
to the back of the mule supplies of all 
kinds. The pictures of the mules with the 
apparatus on their backs show them as 


UNITED STATES SIGNAL CORPS PORTABLE WIRELESS TELEGRAPH APPARATUS. 1.—MULE WITH JUINTED ANTENN# AND TENT. 2.—MULE WITU 


STORAGE BATTERIES. 


mules, and regular army mules, at 
that, is an accomplished fact. For some 
time the Signal Office has been experi- 
menting and constructing and has now 
evolved a type of instrument which for 
compactness, strength and reliability goes 
far beyond the expectations of those whose 
idea of a wireless outfit is confined to some 
such outline as is given above. 

The instrumental part of the outfit— 
that is, the key, detector, condensers, 
tuning coil, etc., etc., are permanently 


3.—MULE WITH SENDING AND RECEIVING OUTFIT. 


per strip which makes electrical connection 
with its neighbor when the joint and 
socket ends are fitted each to each. 

The load is apportioned as follows: 
One mule carries the trunk and the instru- 
ments therein, one mule carries the two 
batteries, and one the ten lengths of mast 
together with a bag containing extra 
ropes, wire, pegs, etc. The entire outfit 
is thus packed on three mules; while in 
service a tent would undoubtedly be used 
to protect the outfit from rain and dust, 


4.— RAISING THE SECTIONAL ANTENN&. 


they were first tried, the man being Mr. 
Daly, chief packer of the United States 
Army who, it is said, knows more about 
what to put on a mule and how to make it 
stay there than any other man alive. 

The outfits are designed for the hardest 
kind of field work, and while yet and for 
a long time to come, nothing connected 
with wireless telegraphy can be truthfully 
recorded reliable, these outfits are as reż 
liable as any-+—partly, on account ‘of ‘their 
simplicity and partly on account—of the 
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great care and pains taken in their con- 
struction. They have a sending and re- 
ceiving radius to sister stations of from 
fifteen to twenty-five miles. The wire- 
less outfit provides the possibility of a de- 
tached body of men being in constant 
communication with the main body, across 
an enemy’s line if need be, and with no 
possibility of interruption save an attack 
on the party itself. 

A charging station is a necessity and 
this is provided in the form of a gasoline 
engine and generator unit, weighing three 
hundred pounds and which is to be trans- 
ported in the wagon train which is in- 
separable from the movement of a large 
body of men over an extended area. This 
unit is strongly and serviceably built with- 
in a heavy pipe frame, to prevent damage 
from blows and knocks, and can be used 
not only for charging batteries but for 
supplying the current used in sending 
messages from headquarters. 
than this, a generator worked by man 
power is provided, for smaller columns, 
and which serves very well, but is, of 


course, somewhat exhausting to the men 


who have to turn the cranks and which 
has not the capacity of the power plant. 

Recently the wireless outfit was tested 
at Fort Myer, Va., with special reference 
to the erection of the antenne pole, the 
King kite, used when the pole would take 
too much time, and the wave length of the 
individual apparatus tested. 

In order to accentuate the bad points 
of the apparatus, a body of untrained men 
were used, men who had had no previous 
practice in erecting an antennez mast. In 
spite of this drawback, the mast went up 
in little less than three-quarters of an 
hour, a time which can be reduced to fif- 
teen minutes and very possibly much less, 
with practice. The operation is as fol- 
lows: Along the topmost section of the 
mast the top guys are wound, on hooks, 
and these are first unwound and laid out 
at right angles on the ground. These top- 
most guys, by the way, are of wire for half 
their length, and leakage is guarded by 
double insulators where the connection is 
made with woven cord. These four wires 
spreading from the top form an umbrella 
antenne. The top pole is fitted to the 
pole next below it and these two raised in 
the air and a third slipped into place. 
The pole is held upright by four men at 
the ends of the four guys. Here another 
set of plain cord guys, also doubly inter- 
rupted with insulators, comes into play, 
which is taken in charge by four addi- 
tional men. Three more sections are 
pushed up, one after the other, and 


Further — 
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then four more guys, making twelve 
in all, are attached, and pulled 
taut by four more men. 
two sections are pushed home and the 
mast stands, somewhat insecure in ap- 
pearance and bent and twisted, but it 
stands. It is but the work of a few 
moments to so order pulling and slacken- 
ing on several guys that it stands straight 
—when two men, with pegs and an axe, 


The last 
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both power and elevation where sléter 
stations are concerned, there is no diffi- 
culty in getting into communication with 
large stations, such as Henry or. Navy 
Yard or Sandy Hook, over a distance Of 
one hundred miles and even more. This 
provides for the possibility of relaying & 
message to a sister station out of rang® 
of the original sender but in range of thé 
more powerful if more distant station 


PORTABLE WIRELESS TELEGRAPH APPARATUS DEVELOPED BY THE UNITED STATES SIGNAL 
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fasten the guys securely to the ground. 
Meanwhile a tent has been erected close 
to the mast, the trunk lifted from the 
aparejo and placed on top of the two 
empty boxes in which were the storage 
batteries. A ground antenne is spread 
to four small poles and guys, an electrical 
connection made between apparatus and 
mast with insulated cord, and the appara- 
tus is ready for work, either in sending 
or receiving. 

While limited in radius on account of 


which could be in communication with 
both small stations. 

It happens at times in such work that 
it is necessary to open communication in 
the least possible time. This can be done, 
if there is a slight breeze, by the use of a 
kite. The kite used in the Signal Corps 
is called the King kite, from the sergeant 
who invented it—a combination Malay 
and box kite, without_a tail, very steady 
in a slight breeze as well as; wind and 
extremely compact. The kites are either 
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six by gix feet or eight by eight feet, have 
two stretchers from top to bottom and one 
from side to side, which last is removable 
by unhooking sockets and untying two 
cords. When this is taken out and laid 
lengthwise with the other two stretchers, 
the kite rolls up in small space, and can be 
instantly erected without any tools, by 
merely reinserting the cross-stretcher and 
tying in. The kite cord is composed of 
forty-two strands of phosphor-bronze 
wire, woven about a hemp centre. It 
seryeg itself as the antenne when carried 
up by the kite. It works well if five 
hundred feet have been paid out—better 
if the wind carries up more. This wire 
cord is wound on a hand reel. The kite 
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spread of antenne, etc. It springs from 
between two brass electrodes plainly seen 
in the illustration. The detector general- 
ly used is the electrolytic, in which a piece 
of platinum wire is drawn in silver and 
the silver coating eaten away by the acid 
with which the tip of the wire is in con- 
tact in a small cup in the form of the 
detector here used. In spite of the fact 
that the constant filling and emptying of 
this cup is necessary as the outfit is moved, 
the simplicity and reliability of this de- 
tector has recommended it to the Signal 
Corps over others, although others have 
been and are being used, and will be ex- 
perimented with as fast as they are 
brought out. 


PORTABLE GASOLENE ENGINE AND GENERATOR FOR WIRELESS TELEGRAPH FIELD SERVICE. 


itself is flown from a bridle which is at- 
tached to the cord. The kite has a boxed- 
in space of a triangular pattern, a com- 
pression release opening, and is yet shaped 
like the familiar six-sided Malay kite. 

A number of these wireless sets, each 
one slightly different from its predecessors, 
as improvements were suggested, have 
been issued and sent to various posts and 
commands. There will be a number yet 
made and distributed, all of the most re- 
cent, trunk-contained pattern, and they 
will be largely used in army maneuvres, 
which will put the final test to their ar- 
rangement and construction. 

The spark is about a quarter of an inch 
in length, varying, of course, with the 
strength of the current, the distance to 
which the message is being sent, the 


The principal condenser is of the 
Leyden jar type, and is plainly to be seen 
on the inside of the trunk cover to the 
left. There are eight in this set, but 
here, again, the number of tubes, and size 
and capacity of the condenser varies with 
the general style and capacity of the ap- 
paratus. i 
_ The tuning coil for receiving messages 
is of copper wire on a rubber centre—the 
tuning coil for sending messages is of 
rubber-covered wire. The first is in the 
trunk to the left, partly seen, with the 
tuning traveler above it—the second coil 
is about the square rubber support on the 
lid of the trunk inside, to the right. 

The induction coil is specified as taking 
eight amperes at sixteen volts when the in- 
terrupter is working. 

While the apparatus can be seen by any 
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one interested, in the laboratory of the 
Signal Corps, at Washington, very exact 


details, and anything approaching a work- 


ing drawing is withheld, for obvious rea- 
sons, although there is nothing secret 
about this construction. The whole mat- 
ter is yet in so much of an experimental 
state, although the present instruments 
are highly satisfactory, that no definite 
data has been or will be furnished as yet 
as to minute constructive particulars. 
a 


Annual Congress of Manufac- 
turers. 

The National Association of Manufac- 
turers held its twelfth annual convention 
and banquet on May 20, 21 and 22, at 
the Waldorf-Astoria Hotel, New York 
city. Parts of three days were de- 
voted to the business sessions of the 
convention, during which addresses were 
made on some of the most important 
topics now before the business world by 
government officials, manufacturers and 
others prominently identified with these 
subjects. The annual banquet was held 
on the evening of Wednesday, May 22. 

Among the speakers announced for the 
business sessions were: 

Hon. Charles A. Prouty, of the Inter- 
state Commerce Commission, on “Further 
Railroad Legislation.” 

Hon. Francis B. Loomis, formerly As- 
sistant Secretary of State, “Some Prac- 
tical Results of the Convention Reform 
Agitation.” 

Charles M. Pepper, special agent of the 
Department of Commerce and Labor to 
investigate trade conditions in foreign 
countries, on “Foreign Trade: How to 
Get It and Keep It.” 

Dr. Charles P. Neill, Commissioner of 
Labor, Department of Commerce and 
Labor, on “Certain Aspects of the Child 
Labor Problem.” 

Arthur D. Dean, on “Trade Schools; 
the Manufacturer’s or the Pedagogue’s 
Sort.” 

Captain Henry A. Castle, late Auditor 
of the Treasury for the Post-Office De- 
partment, on “Needed Postal Reform.” 

The chief speakers at the banquet 
were: Hon. Oscar S. Straus, Secretary of 
Commerce and Labor; Senator J. P. Dol- 
liver, of Iowa, on “The Revolt of the 
Unincorporated”; Rear-Admiral Charles 
D. Sigsbee, for the Navy; Major-General 
J. Franklin Bell, chief of staff, for the 
Army, and Rev. Dr. Joseph\DunnBur- 
rell, on “Phe Era of Work.” 
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DEPRECIATION.: 


BY ROBERT HAMMOND. 


In arriving at the net profits earned 
during any given period by an industrial 
undertaking, it is obvious that a deter- 
mination should be made of the extent to 
which the assets of the undertaking have 
depreciated in value during that period. 
Where machinery and apparatus are em- 
ployed it is necessary to estimate their 
probable “life,” which, in the case of un- 
dertakings working on well-established 
lines, may be easily arrived at. 

Having fixed a definite figure for the 
life, the sum which is equivalent to the 
annual depreciation of the machinery and 
apparatus may be written off annually and 
debited to the gross profits, this book entry 
involving no withdrawal of money from 
the undertaking; or out of the gross 
profits, annual investments may be made 
of such sums as will, at compound inter- 
cst, reach the amount of the original cost 
of the machinery and apparatus by the 
time that they are worn out. 

To take an illustration. Let us pre- 
sume that machinery and apparatus have 
been acquired at a cost of $500,000, and 
that twenty-five years has been fixed as 
the probable life. 

If it be decided to invest the deprecia- 
tion fund in the undertaking, a sum of 
$20,000 should be debited annually for 
twenty-five years to “gross profits” and 
eredited to machinery and = apparatus, 
thereby reducing its book value from 
$500,000 at the start to nil at the end of 
the twenty-five years. 

Or, if it be decided to keep the depre- 
ciation fund intact and to invest it in 
securities yielding, say, three per cent, it 
will be necessary out of the gross profits to 
set aside annually the sum of $13,714. 
Such annual investments bearing com- 
pound interest at three per cent per annum 
will reach $500,000 at the end of the 
twenty-five vears. 

Turning to electricity supply under- 
takings, one finds that their development 
has been so rapid, and the working con- 
ditions have so greatly altered in so short 
a time, that no standard method has yet 
heen agreed upon for dealing with the 
question of depreciation, and no definite 
course has been pursued either by com- 
panies or by local authorities. 

In the case of undertakings owned by 
local authorities the issue has indeed been 
somewhat obscured by the controversial 
questions which seem inseparable from all 


1 Paper read before the Institution of Electrical Enu- 
vineecs of Great Britain on April 8. 
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municipal undertakings, and by the dif- 
ference between the financial basis of these 
undertakings and that of most other in- 
dustrial concerns. 

The object of the present paper is to in- 
vite the members of the Institution to 
consider the question of depreciation in 
all its bearings as applicable to electricity 
supply undertakings, in the hope that 
some definite conclusion may be arrived 
at as to the proper provision which should 
be made in the case of undertakings 
owned, whether by companies or by local 
authorities. 

The word “depreciation” is used in a 
wide sense, and it is desired to include 
in the inquiry not only the consideration 
of the provision which should be made 
to cover the depreciation in value of the 
assets of an undertaking, but also as to 
what other charges beyond the ordinary 
working costs should be debited to the 
revenue account before arriving at the net 
profits of the undertaking. 

Following these lines, we have first to 
consider the question of depreciation 
proper, then the advisability of creating a 
reserve fund to provide for unforeseen ex- 
penses which may be incurred owing to 
accident or other emergency, and, lastly, 
the provision of a further fund to cover 
antiquation of machinery, apparatus and 
mains, thereby preparing for the possible 
necessity of scrapping machinery, ete., 
which may be in good working order, but 
which may have become obsolete owing to 
improvements introduced in methods of 
generation and distribution. 

In the case of undertakings owned by 
companies, the consideration of these 
questions resolves itself merely into what 
should be the amount of the provision to 
be set aside annually from the gross profits 
in connection with the above items. 

In the case of undertakings owned by 
local authorities, on the other hand, not 
only is it necessary to consider the amount 
to be provided under the three heads of 
depreciation, extraordinary emergencies 
and antiquation, but a more controversial 
point arises, vtz., the effect of the peculiar 
financial basis on which such undertakings 
rest, upon the necessity for these provi- 


sions. 
COMPANIES. 


Obviously the two classes of undertak- 
ings must be considered separately, though 
in many respects there are points com- 
mon to both. 

Whether the undertakings are owned 
bv companies or by local authorities, the 
conditions governing their working are 
such that in order to give a continuous 
supply of electricity it is essential that 
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machinery, apparatus and mains should 
be kept in a high state of efficiency. 

The cost of so maintaining the plant is, 
of course, regarded as part of the working 
costs, and is assumed to be so dealt with. 
Plant, well maintained as it may be, must, 
however, gradually depreciate, and a time 
will come when the frequency and extent 
of repairs and renewals necessitate so 
heavy an item of annual expenditure that 
it is preferable to replace it with entirely 
new plant. 

In order to arrive at the amount with 
which the gross profits should be debited 
annually in order to cover this deprecia- 
tion, if 18 necessary to settle the number 
of years which will elapse before the vari- 
ous ‘classes of plant and apparatus in use 
will arrive at the scrapping stage and will 
require entire renewal. 

At the outset we are confronted with the 
difficulty that the life of machinery so 
largely depends upon the way in which it 
is maintained, that a definite period, at 
which any particular class of machinery 
or apparatus would in the ordinary course 
be entirely worn out, can hardly be taken 
as of universal application.. 

On the basis, however, that all plant 


would be carefully maintained and faulty 


parts renewed out of revenue, it is sug- 
gested that the periods named below rep- 
resent a fair approximation of the life of 
the various classes of machinery and ap- 
paratus, ete., named: ` 

ESTIMATED YEARS OF LIFE. 


Years. 
Land and Buildings.................00. 60 
Machinery and Plant: 
Bollers oeeo oreneneuan iia EEA ERA 20 
Pumps and Pipework................. 25 
CONVCY CLS ordrett anoa eee ae Re ane 10 
Engines 4s hie ewe te eee e enced 25 
Turbines oi asco ord Fh ais be eres ened 8 ee 20 
Dynamos and Alternators............ 25 
MOtOrs’ 6032 sotudadat oboe ee niet ces 20 
Tools and Sundries...............0.. 10 
AccumulatorsS 2% in a ssi ea ise ees 15 
Transformers, Static...........ccceecee 15 
Converters, Rotary........cccccccccccce 20 


Switching Apparatus and Instruments.. 20 
Meters 


Mains 
Armored .........sssessssssssosesens 25 
Solid System............. ccc cccccces 30 
DUCS ak i ake n seiko hae oS Be tes Oe 30 


The “lives” set forth will doubtless pro- 
voke some criticism, but it is repeated that 
the “life” largely depends upon the de- 
gree of thoroughness with which the plant 
is maintained. 

With accumulators, for instance, it 
seems sanguine at first sight to give a 
life of fifteen years. Further considera- 
tion shows, however, that for all practical 
purposes, with careful upkeep, the life 
given is merelv that of the boxes contain- 
ing the plates, connections, ete. There 
is no reason why.a battery, of accumulators 
should not last considerably longer than 
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fifteen years if the plates are regularly 
renewed out of revenue. 

If the above periods be accepted, it be- 
comes a simple calculation as to the 
amount which must annually be written 
off or set aside to a sinking fund. 

Reference has already been made to the 
alternative methods of dealing with the 
depreciation fund. Of those methods 
doubtless the sounder is that which pro- 
vides for the annual investment, outside 
the undertaking, of such sums as will, 
accumulated at compound interest, rep- 
resent from time to time the actual aging 
of the machinery, apparatus, mains, etc. 

It is true that if this method were 
adopted, each extension of the undertak- 
ing would necessitate the raising of fresh 
capital which would have to be subscribed 
either by the existing shareholders or by 
the general public. Although this might 
cause inconvenience, yet, nevertheless, it is 
urged that by this method a far more 
definite control would be established over 
the growth of the undertaking, and the 
shareholders would have the option of 
either investing or refraining from invest- 
ing further capital in it instead of being 
compelled to do so through the investment 
of the depreciation fund moneys in it. 

It is also urged that should the course 
advocated be pursued, the company with 
such an asset at its back would be in a 
far more favorable position as regards the 
issue of fresh share capital than it would 
be if it had invested its depreciation fund 
in extensions and was compelled to go to 
the public for more capital, at a time when 
a large proportion of its machinery and 
plant had become worn out. 

In support of this contention it is point- 
ed out that in many undertakings not 
only is the existing plant written down 
in value in the balance sheet, but since 
the balance so obtained does not exist in 
cash, it has been considered necessary to 
form a separate fund, called a renewals 
fund, which is retained as cash for the 
purpose of renewing such items as have 
an exceedingly short life, such as the track 
in a tramway undertaking. 

It seems to be unreasonable that profits 
should be debited not only with deprecia- 
tion but also with contributions to a re- 
newals fund. If the depreciation fund 
existed in readily convertible securities 
instead of being invested in the under- 
taking for extensions and the like, it would 
be available, in the case of a tramway 
company, to renew the track as soon as 
the rails were worn out, and the moneys 
otherwise placed to the renewal fund 
would have been distributed as profits. 

One, of course, gets back to the fact 


at a profit or a loss. 
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that for the purpose of extensions, fresh 
issues of capital would be required from 
time to time, and most directors would 
doubtiess think it preferable to use the 
money which they had actually in hand 
before they made an appeal to their share- 
holders or to the outside public for fur- 
ther share capital. This, indeed, is the 
method that has almost universally been 
adopted by the electricity supply com- 
panies operating in the metropolis. 

So far, the formation of a depreciation 
fund in the narrow sense of the word has 
alone been dealt with. The formation 
of such a fund, apart from the method 
of accountancy adopted, appears to be 
essential whether the company is working 
In the event of its 
working at a loss for, let us suppose, the 
first few years, it seems only sound that 
before any moneys are distributed as divi- 
dends, not only should the trading losses 
be made good, but the contributions to 
the depreciation fund which otherwise 
would have been set aside should also be 
made. 

As regards the second item, to which 
reference has already been made as com- 
ing within the purview of the paper, 
namely, the provision of a general reserve 
fund, it seems to the author that, how- 
ever wise the formation of a general re- 
serve fund. might be for the purpose of 
equalization of dividends, it nevertheless 
does not rank as a strict necessity as does 
a depreciation fund. Further, he does not 
agree with those who hold that such a 
fund is necessary, not only for the equal- 
ization of dividends, but for the purpose 
of providing against extraordinary ex- 
penditure due to unforeseen emergencies. 

Such emergencies are caused by acci- 
dent in one form or another, and such 
risks should be fully insured against and 
the premiums regarded as part of the or- 
dinary working costs. 

Lastly, there is to be considered whether 
a fund to cover antiquation should be 
deemed obligatory. 

It has been urged on the one hand that 
no provision whatever need be made under 
{his heading. 

Those who hold this view contend that 
any great revolution in engineering meth- 
ods which would cause their present plant 
to become obsolete would necessarily carry 
with it its own advantages either in the 
direction of a great improvement in effi- 
ciency or in an extension of the uses to 
which electricity might be put. 

They contend that these advantages if 
really extensive would in themselves more 
than pay for their adoption, and that un- 
less a company could see its way to larger 
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dividends by adopting an improvement, it 
would, of course, continue on the old lines. 

On the other hand, many hold the view 
that an antiquation fund is of vital im- 
portance, and they point out that a radical 
improvement might arise which entirely 
superseded the existing methods of gener- 
ation and distribution, and while such an 
improvement would entirely take the field 
in opposition to the present methods, nev- 
ertheless the improvement might not carry 
with itself a sufficient margin of profit 
to cope with the dead weight of interest 
on capital expended upon superseded 
plant. 

A company which was without an an- 
tiquation fund would then be faced by the 
possible competition of a new concern not 
so overburdened with capital charges, 
which could completely relieve them of 
their business. 

The author does not share the latter 
view to the full extent, but, on the other 
hand, he thinks that no electricity supply 
undertaking can be regarded as in a thor- 
oughly sound position unless some provi- 
sion has been made in the direction of an 
antiquation fund. At the same time this 
provision is, in his provision, not one 


which would rank on the same footing as 


a depreciation fund per se, but is one 
which might wisely be contributed to out 
of profits as a sort of nest-egg for the 
future. 

The distinction which he desires to 
draw between the contributions to a de- 
preciation fund and contributions to an 
antiquation fund is practically that the 
former should be built up whether the 
undertaking is working at a loss or not, 
while contributions to the latter fund need 
only be regarded as advisable when a con- 
cern is in a flourishing condition. 

LOCAL AUTHORITIES. 

In considering the case of local authori- 
ties owning electricity supply undertak- 
ings, it is seen that their method of rais- 
ing the capital precludes them from adopt- 
ing the plan in vogue among the ċom- 
panies of writing down the value of their 
machinery, apparatus, etc., and keeping 
the money in the business. 

Memhers of the Institution are, of 
course, aware that the capital expenditure 
required in connection with undertakings 
owned by local authorities is raised in the 
United Kingdom by means of loans upon 
the security of the general district rate, 
such loans having to be repaid at certain 
definite periods. These repayments are 
secured by the creation of sinking funds, 
the annuali payments to_the sinking funds 
being provided out of the revenue of the 
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undertaking, and deficit which may arise 
being met by a charge upon the rates. 

In the case of loans authorized by the 
local government board the practice hith- 
erto has been to allow a period of twenty- 
five years for the repayment of loans re- 
quired for electricity supply undertakings. 

The period of twenty-five years is sup- 
posed to represent the average life of the 
various sets of machinery, apparatus, and 
of the mains, buildings, etc., upon which 
the capital expenditure is to be incurred. 
That is to say, that while the life of such 
items as lands, buildings, etc., is well over 
twenty-five years, on the other hand ex- 
penditure is incurred upon pieces of appa- 
ratus whose life is considerably less than 
twenty-five years. 

While perhaps it does not bear strictly 
upon the subject-matter of this paper, 
reference may be made, in connection with 
the life of various portions of the plant, 
to the system by which one may arrive at 
an equated period for a loan which covers 
the purchase of various apparatus and ma- 
chinery, with varying “lives.” 

The method of arriving at the equated 
period, in common vogue, is to take the 
average of the lives, taking into considera- 
tion, of course, the different monetary 
values. 

As a matter of fact, this method can 
only give a more or less correct approxi- 
mation of the true equated period. When 
the rate of interest payable on the sinking 
fund is a comparatively low one, and the 
various periods are not greatly dissimilar, 
the result obtained by averaging the lives 
does not differ widely from the result ob- 
tained by calculating the true equated 
period. On the other hand, under other 
conditions which are quite likely to obtain 
in practice, the divergence may be con- 
siderable. 

Perhaps it should be explained what the 
author means by the use of the words 
“the true equated period.” 

In dealing with a number of loans for 
varfous periods of years, two courses are 
open to the borrower. He may either deal 
separately with each separate loan and pay 
each off as it becomes due, or he may 
arrange with the lenders to equate the 
whole of the loans, and thus enable him 
to erect one sinking fund, and to pay off 


the whole amount of his indebtedness at 


one time. 

From both the point of view of the bor- 
rower and the lender, it is, of course, an 
axiom that whichever of these two courses 
be adopted, neither party shall be the 
loser from a financial point of view. In 
other words, the arrangement must be 
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such that the present value to the lender 
of the combined loan, repaid at the equa- 
ted period, must be exactly the same as the 
present value to the lender of all the sep- 
arate loans. 

In arriving, therefore, at the true equa- 
ted period of a number of loans, it is not 
sufficient to take the mean value of the 
lives of the assets and thus to ignore the 
compound interest question. The exact 
method is to arrive by calculation at a 
period of years such that, if the total 


amount of the various loans were repay- 


able at the end of that period, the present 
value of that loan would be equal to the 
present value of all the separate loans re- 
paid at their various individual periods. 

As stated above, the difference between 
the results arrived at by these two meth- 
ods is not great when the rate of interest 
at which the sinking fund is invested is 
about three per cent and when the differ- 
ent periods are not greatly dissimilar. 
When, however, the periods to be equated 
differ widely, or when the rate of interest 
is a higher one, considerable difference ap- 
pears, as may be shown by the following 
example: 

Let the loans set out below be obtained 
and be repayable at the expiration of ! 
periods named : 

$100,000 repayable in 60 years 
150,000 repayable in 25 years 
50,000 repayable in 15 years 
50,000 repayable in 10 years 

The average of the above periods is 
31.43 years, arrived at as follows: 


100.000 X 60 6,000,000 


150.000 X 25 = 3,750,000 
50.000 X 15 = 750,000 
50,000 X 10 = 500,000 
350,000 11,000,000 
11,000,000 _ 
-850,000 ` 31.43. 


Vol. 50—No. 21 


to sinking fund are such that by the time 
the plant has been worn out, the indebted- 
ness in respect of the capital expenditure 
on same will have been extinguished. 

The opponents of municipal trading 
have not only strongly contested this view, 
but the discussion has been further com- 
plicated by attacks on the period of twen- 
ty-five years, arrived at by the equation 
of the lives of the various portions of the 
plant. 

Apart, however, from the soundness of 
the basis taken in arriving at the equated 
period for repayment of loans, the oppo- 
nents of municipal trading have contended 
that not only should annual contributions 
to the sinking funds be made of such 
amounts as will be sufficient to extinguish 
the indebtedness at the end of the loan 
periods, but that further contributions 
should be made either from revenue or 
from the rate fund of such amounts as 
would provide a fund sufficient entirely 
to renew the machinery, apparatus, mains, 
etc., without incurring fresh indebtedness 
when the original “outfit” ig worn out. 
That is to say, it is sought to burden the 
undertakings of local authorities not only 
with the instalments by which their in- 
debtedness is extinguished, but with fur- 
ther contributions in the form of “pro- 
visions for depreciation” equal in amount 
to what would be set aside for that pur- 
pose in the case of undertakings belong- 
ing to companies, in spite of the fact that 
in the latter case no provision for the re- 
payment of the original capital is made. 

The principle hardly seems sound. 

Assuming for the moment that the 
equated period in the case of the loans for 
electricity supply purposes were exactly 
correct, and that it truly represented the 
life of the plant, the undertaking at the 


The present value of $100,000 due 60 years hence at three per cent is $16,970.00 
The present value of 150,000 due 25 years hence at three per cent is 71,641.50 
The present value of 50,000 due 15 years hence at three per cent is 32,093.00 


The present value of 


Total of loans, $350,000 


To obtain the required equated period 
it is only necessary to calculate the num- 
ber of years (n) at which $350,000 would 
be due in order to have a present value of 
$157,912: 


30,000 
a S 157,912 
_ log 350,000 — log 157.912 
e log 1.03 
n = 26.92. 


In the past it has often been contended 
that in the case of local authorities no 
further provision for depreciation beyond 
the sinking fund payments is necessary in 
arriving at the true annual profits, owing 
to the fact that the annual contributions 


50,000 due 10 years hence at three per cent is 37,204.50 


Total of present values, $157,912.00 


end of the equated period would be free 
from debt by the operation of the sinking 
fund, and would be then in just as good a 
position from the ratepayers’ point of 
view as it was when the undertaking was 
first begun. 

A local authority’s undertaking may be 
likened to one owned by a statutory com- 
pany consisting of seven original sharc- 
holders who put up the sum necessary to 
obtain their Parliamentary powers, anl 
who, having obtained these powers, raised 
the whole of the capital necessary to carry 
out the undertaking im the form of de- 
bentures_repayable \at\the end of, twenty- 
five years, the interest and repayment in 
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respect of the same being personally guar- 
anteed by the original shareholders. 

The seven shareholders in such a com- 
pany would be in very much the same 
position as the ratepayers in the case of a 
local authority’s undertaking. Any losses 
in working would fall upon their shoul- 
ders, and any profits which remained after 
paying the debenture interest and after 
setting aside contributions to a sinking 
fund for the repayment of the debentures 
would go into their pockets. 

In the case of such a company it would 
hardly occur to the seven shareholders, in 
addition to their sinking fund instal- 
ments, to put aside what profit they might 
make to a reserve fund until it had 
amounted to the full amount of the capital 
which had been lent them by the debenture 
holders. | 

So long as the shareholders maintained 
their undertaking in working order and in 
the position to earn them dividends till the 


end of its life, they would be content to 


- leave the future to take care of itself, 
though it is probable that the sharehold- 
ers, being personally liable for any losses, 
would take the precaution of providing a 
reserve fund as an insurance against losses 
which might be incurred in future work- 
ing. 

The shareholders would surely not deem 
it incumbent upon them to set aside from 
their profits a sum sufficient to enable 
them to continue their undertaking when 
their plant was worn out, without raising 
further capital by means of debentures. 
If their undertaking had been a success, 
and if their credit were not impaired, 
there would be no reason why they should 
not borrow the further capital necessary to 
replace their worn-out plant and so be 
enabled to continue the undertaking on 
the former lines. 

If this point be conceded the whole 
question as to the proper provision for 
the future in the case of local authorities 
resolves itself into a determination of 
what the amount of the reserve fund set 
aside by our seven shareholders should be. 

The question may be asked: Why is it 
necessary to consider undertakings owned 
by local authorities on a different basis 
from those owned by companies? If the 
sinking fund payments be regarded as 
part of the contributions to the deprecia- 
tion and reserve funds, the two classes of 
undertaking might surely be considered 
together. | 

The question, however, does not present 
so simple an issue as this, since, in the 
ease of local authorities, the period for 
the repayment of loans is an equated one, 
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and does not actually represent the period 
of time during which the whole of the 
“plant” used in the undertaking will con- 
tinue in proper working order, though 
efficiently maintained. 

Certain portions of the plant have 
shorter lives than others, and when they 
are worn out it is necessary to incur fur- 
ther capital expenditure in order to re- 
place them. 

As, however, the sinking fund remains 
intact until the end of the equated period 
of twenty-five years, no portion of it is 
available for the renewal of the short- 
lived portions of the plant when they are 
worn out. 

We -have carefully to consider what ef- 
fect these circumstances have on the build- 
ing up of the depreciation fund: should 
it make provision for the renewals of the 
short-lived portions of the plant in order 
to avoid the necessity for incurring fresh 
indebtedness before the original loans had 
been repaid ? 

In this connection it must be borne in 
mind that although this difficulty arises in 
the earlier years under the system by 
which an equated period is given for re- 
payment of all the capital expenditure, 
nevertheless, a corresponding advantage is 
gained in the later years of the undertak- 
ing subsequent to the expiration of the 
equated period. The life of certain of the 
assets 1s considerably greater than the 
equated period of twenty-five years, so that 
after the expiration of the twenty-five 
years the total capital expenditure on this 
class of expenditure has been entirely 
wiped off, while no necessity arises for fur- 
ther capital expenditure in this direction 
till a later period. 

In the hands of a company the sinking 
fund provided out of profits would with- 
out doubt be drawn upon for the purpose 
of renewing any portion of the machin- 
ery and plant that may have worn out; 
but this is not possible in the case of a 
local authority, whose sinking fund is ear- 
marked for the purpose of the liquidation 
of a special loan. 

If any particular portion of the plant 
had only a life of ten years, and was pro- 


vided for by a ten years’ loan, it is obvious 


that at the expiry of the ten years and the 
wiping off of the origina] loan an amount 
could be re-borrowed to provide the new 
plant. The tendency of the local govern- 
ment board is to divide up the loans into 
periods of life, and when this is done uni- 
versally all will be plain sailing. In the 
meantime the difficulty arises in the case 
of all loans for equated periods. 

It must be remembered that the annual 
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contribution lo the »imking fund in the 
case of equated loans covers the depre- 
ciated iife of both short and long-lived 
assets, and in my opinion a local authority 
should be permitted to re-borrow for the 
replacement of worn-out machinery, ap-. 
paratus, etc., provided that such re-bor- 
rowings shall from time to time never ex- 
ceed the amount contributed to the sink- 
ing fund, and provided that the term of 
the new loan should coincide with the 
“life” of the new plant. If this were per- 
mitted a local authority would be placed 
in the same position as a company in re- 
spect of its depreciation fund. 

The author’s final contention, then, is 
that a local authority should treat depre- 
ciation exactly as a company treats it. 

It should set aside annually such sums 
as, properly invested, will enable it to 
wipe off the value of the machinery and 
plant at the end of its life. If the loan 
in respect of such machinery and plant is 
for a period similar to that of their life, 
then no further sum need be set aside an- 
nually. 

If, however, the loan, as in the case of 
some local authorities in the metropolis, 
be for a period of forty-two years, whereas 
the equated life of the plant was agreed 
to be twenty-five years, then the annual 
instalments should be of such amount as 


‘would produce the capital sum in twenty- 


five years. The actual contributions to 
the forty-two-year sinking fund would be 
treated as part payments, and it would be 
necessary to set aside a further sum an- 
nually to bring the contributions up to a 
twenty-five years’ basis. | 

To carry this illustration further it may 
be noted that to liquidate a loan of, say, 
$500,000 in twenty-five years requires an 
annual instalment of $13,714 (presum- 
ing an investment of three per cent), 
whereas only $6,096 would be required if 
the loan were spread over forty-two years. 

RESIDUAL VALUES. 

To arrive at an absolutely accurate 
amount of annual contribution to a depre- 
ciation fund it would be necessary to de- 
termine the residual value of the machin- 


ery, apparatus, etc., at the end of their 
respective lives. In the case of land it, of 
course, remains, and the scrap value of 
machinery, apparatus, mains, etc., con- 
taining a fair amount of copper and other 
metals, is appreciable. As, however, a de- 
preciation fund must in its nature be 
based upon an estimate, it has seemed to 
the author wise to regard the residual 
value as an item which the undertaking 
would have to the good at the end of the 
respective lives, and one which to that 
extent would be in handvas a contribution 
toward the,cost: of new_plant: 
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Electric Trains Under the 
Detroit River. 


A tunnel is being built under the De- 
troit river for the transference of both 
freight and passenger trains between the 
United States and Canada on the Michi- 
gan Central Railroad. The tunnel will 
replace the present ferry service between 
Detroit on the American shore and Wind- 
sor on the Canadian side of the river. 
Two tracks will be laid in separate iron 
tubes sixty-five feet beneath the surface 
of the river. These iron tubes will rest on 
beds of concrete and will be flanked by 
concrete walls. The electrified zone will 
be 4.6 miles in length and will comprise 
with the yards some fifteen miles of sin- 
gle track. 

As might be surmised, electricity will 
be used as a motive power; the electric 
locomotives not only permitting greater 
celerity in handling traffic, but also afford- 
ing a complete solution of the ventilation 
problem. Six 100-ton direct-current loco- 
motives of the swivel-truck type, with 
geared motors, will comprise the initial 
equipment for hauling both freight and 
passenger trains. Each locomotive will be 
capable of hauling a 900-ton train up a 
two per cent grade at a speed of ten miles 
per hour. Four 280-horse-power motors 


will be mounted on each locomotive, two , 


motors being placed on each of the two 
swivel trucks. The Sprague-General Elec- 
tric multiple-unit control system will be 
furnished, enabling the locomotives to be 
operated singly or in train. Current for 
operating the motors will be taken from 
the third rail by means of contact shoes. 
Automatic, high-speed  air-brakes will 
form a necessary part of the equipment. 
The electrical equipment for the locomo- 
tives as well as for the tunnel, in general, 
will be furnished by the General Electric 
Company. 

Power for operating the svstem will be 
purchased from the Detroit Edison Com- 
pany and will be delivered to a substation 
at Detroit at a potential of 4,400 volts, and 
at a frequency of sixty cycles. At the 
substation two 1,000-kilowatt synchronous 
motor-generator sets will be installed for 
supplying direct current to the third rail. 
Each of these sets will consist of a 1,000- 
kilowatt, 4,400-volt, three-phase, synchro- 
nous motor, direct connected on a common 
hase to a 1,000-kilowatt, 650-volt, com- 
pound-wound, direct-current generator. A 
fifteen-kilowatt, 125-volt exciter for the 
synchronous motor will be mounted on a 
shaft extension of each of the motor-gen- 
erator sets. 

A very complete electric lighting and 
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electric pumping equipment forms a part 
of the project. The yards and approaches 
to the tunnel will be lighted by are lamps, 
while the tunnel itself will be illuminated 
by incandescent lamps arranged on dupli- 
cate circuits. Alternating current from 
the main power supply at a frequency of 
sixty cycles will be used on the lighting 
circuits. ‘To insure an uninterrupted 
lighting service the lighting circuits in the 
tunnels are so arranged that half the 
lamps in both tunnels will burn if, by 
chance, either of the lighting circuits in 
the tunnels should be broken. A single 
three-phase distributing circuit will run 
through each tunnel and from these cir- 
cuits suitable connections will be made to 
step-down transformers. The secondaries 
of the step-down transformers will be in- 
terconnected with duplicate circuits for 
half the lamps in each of the tunnels. 

No less interesting will be the equip- 
ment for keeping the tunnel dry. Five 
sumps will be provided in the tunnel, each 
sump drained by induction-motor centrif- 
ugal pumps arranged in duplicate. The 
motors on the pumps will operate directly 
on 4,400 volts and the controlling circuits 
with compensators will be centralized in 
the substation. For indicating the amount 
of water in each sump, a float system will 
be provided having both visible and audi- 
ble indicating devices in the substation. 

At the substation a regulating storage 
battery will be provided to carry the fluc- 
tuations of the load. If the main power 
supply from the Detroit Edison mains 
should be interrupted this storage battery 
will have sufficient capacity to operate the 
entire system for half an hour. In such 
an emergency, the lighting and pumping 
alternating-current equipment will be en- 
ergized by sixty-cvele, alternating current 
from a fifty-kilowatt motor-generator set, 
the driving motor being supplied with cur- 
rent from the storage battery. Flexible 
switching arrangements will be installed 
to enable this interchange of power supply 
to be easily and quickly made. 

— 0 
Edwards Electric Headlight 
Company Sold. | 

Edward J. Widdell, receiver for the Ed- 
wards Electrice Headlight Company, Chi- 
H., under direction of Judge 
Richter, of the Laporte, Ind., Circuit 
Court, has sold at receiver’s sale the plant 
and patents of the company to W. I. Phil- 
lips and McDowell, Stocker & Company, 
of Chicago, and the Schroeder Headlight 
Company, of Evansville, Ind. The Ed- 
wards company manufactured electric 
headlights and gasolene engines. The sale, 
it is understood, was for $8,800. 
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Progress of Construction of 
the Milwaukee Northern 
Railway. 


Such progress has been made during the 
fall and winter months on the construc- 
tion work of the Milwaukee Northern 
Railway, which will open up communica- 
tion between the eastern Wisconsin towns 
of Sheboygan, Port Washington, Fon du 
Lac, West Bend and numerous others in 
this populous district and Milwaukee, that 
it will probably be ready for operation on 
at least one division by early summer. 

The district thus thrown open is exten- 
sive, rich and populous; but up to the 
present time has been practically isolated 
from the Wisconsin metropolis because of 
the transportation facilities. Milwaukee 
merchants will be placed in touch with 
100,000 people, through its agency; and 
constant and rapid communication will 
be established between Milwaukee and 
Thiensville, Cedarburg, Grafton, Port 
Washington, Cedar Grove, Sheboygan on _ 
the Sheboygan division, and West Bend, 
Barton, Kewaskum, Campbellsport and 
Fond du Lac on the Fon du Lac division. 
The Milwaukee Northern will bring into 
intimate touch with Milwaukee the county 
seats of four counties; two of which have 
a population of about twenty-five thousand 
each. | 

The entire scheme of the Milwaukee 
Northern right of way was planned to se- 
cure high speed operation from one end to 
the other. This fact is apparent not alone 
from the straight right of way, and ab- 
sence of grade crossings, but also from the 
high class generating equipment in main 
power stations and substations along the 
line, and a noteworthy fact in this con- 
nection is that the entire equipment of 
whatever kind was all purchased or will be 
built in Milwaukee and along the right 
of way. The Milwaukee Northern is a 
“home-made” product. 

The complete power equipment was pur- 
chased from and built by the Allis-Chal- 
mers Company, of Milwaukee, and is of 
standard Allis-Chalmers design, both for 
gas engines and alternators. The elec- 
trical features of the equipment may be 
briefly described as follows: three-phase, 
alternating current will be generated in 
the power-house at 405 volts by three 
direct-connected alternators each of 1,000 
kilowatts normal capacity, driven at 107 
revolutions per minute by Allis-Chalmers 
twin tandem gas engines, each with a 
rated capacity of 1,500 horse-power. 

The main power-house is located at 
Port Washington, and sites for substations 
have been provided at the following 
points: Burleigh, Cedarburg, Georgia 
avenue, Marblehead, Brown \Deer,) Cedar 
Grove, West Bend and Campbellsport. 
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Electrical Equipment of the Grand Rapids Pulp and 
Paper Company, Grand Rapids, Wis. 


HE power requirements of pulp and 
paper mills present many problems 
arising from conditions peculiar to 

this class of industries. Continuity of 
service and uniform speed are essential to 
the successful manufacture of paper, as 
when a run is started it must be con- 
tinuous, and any lack of uniformity in 
speed seriously affects the quality of the 
product. The starting conditions of some 
of the machinery are severe and a large 
overload capacity in the motive power is 


therefore necessary. VIEW OF Wisconsin RIVER, SHow1na DAM OF THE GRAND RAPIDS PULP AND PAPER 
COMPANY, GRAND RapPips, WI1s. 


Electric motors have been found to ful- 
fil all these requirements and have been is gained which permits the subdivision the control of each section or individual 
adopted to a large extent by pulp and of units to such an extent that power may machine is placed directly in the hands of 
paper manufacturers. Many advantages be delivered directly at the various points the operative. Another important fea- 


Graxp Rapips PULP AND PAPER CoMPANY. 1—TEN-[lorsg-PowER MOTOR OPERATING CUTTER Room AND ELEVATOR. 2.—F1Frty-HorRskE- 
Power Mutror OPERATING CONSTANT SPEED OF ErGuty-Six-INcH PAPER MACHINE. 3.—ARRANGEMENT OF SHAFTING FOR VARIABLE 
SPEED DRIVE OF PAPER MACHINE. 4.—Back VIEW OF PAPER MACHINE, SHOWING METHOD OF DRIVING FROM BENEATH THE FLOOR. 


are derived from their use that to a large of application, thus eliminating the use ture is that portions of paper ma- 
extent eliminate the objectionable features of long lines of shafting and belting with chines operate at variable speeds. 
of mechanical transmission. A flexibility their many attendant disadvantages and ‘These portions, which ineludeythe wire, 
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press rolls, dryers and machine rollers. 
It is essential that the speed variations 
cover a considerable range, be easily con- 
trolled and complexity avoided as far as 
possible. In existing direct-current plants 
or mills where it is deemed advisable to 
install direct-current motors the variable- 
speed feature is taken care of by the use 
of variable-speed motors, regulated by 
field control, which have a sufficient range 
to entirely eliminate the use of mechanical 
speed-changing devices which are neces- 
sary where mechanical transmission of 


power is used. This greatly simplifies the 


system and prevents the loss of power in 
overcoming the friction of belts and mov- 
ing parts. The variable-speed motor is 
easily controlled and has a definite known 
speed for each notch of the controller, 
which gives the operator an intelligent 
conception of the speed of his machine at 
all times. This is in great contrast to 
mechanical speed-changing devices which 
require considerable manipulation to oper- 
ate without any definite knowledge of in- 
termediate speeds. | 

An illustration of the foregoing re- 
marks is found in the plant of the Grand 
Rapids Pulp and Paper Company at 
Grand Rapids, Wis. The mills are located 
on the Wisconsin River, about four miles 
from the town, where an abundance of 
water power is available. This company 
strongly advocates the use of electric drive 
and fully realizes the many advantages 
derived from its use. The electrical equip- 
ment was laid out by V, D. Simons, gen- 
eral manager of the company, and in- 
stalled under his direct supervision. 
There are many mechanical and electrical 
features of interest, and the entire instal- 
lation is an example of modern engineer- 
ing practice. 

The pulp mill, where the stock is pre- 
pared for the manufacture of paper, is 
operated by water power, but the various 
processes afterward carried on employ 
electric drive. 

One of the essential conditions of paper 
making is that as the weight or thickness 
changes, the speed must be easily altered 
to provide for changes in the rate of pro- 
duction, which is usually accomplished by 
mechanical means. In the present case, 
however, the engineer accomplishes this 
result by the use of variable-speed motors. 

There are two Beloit paper machines, 
the smaller of the two having a capacity of 
525 feet per minute, or a total of twenty- 
one tons per day, the width of the paper 
being eighty-four inches before and sev- 
enty-eight inches after trimming. There 
are twenty-nine dryers and a seventy-foot 
wire. That portion of the machine which 
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operates at variable speeds is driven by a 
100-horse-power Westinghouse variable- 
speed, shunt-wound motor with a speed 
variation of 470 to 750 revolutions per 
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The Jarger machine has a capacity of 
twenty-six tons of paper per day at the 
rate of, 475 feet per minute, 104 inches 
wide before and ninety-seven inches after 


200-K1LowaTT, 220 Voit Direct-CURRENT GENERATOR, GRAND RAPIDS PULP AND PAPER 
COMPANY, GRAND Rapips, W1s. 


minute, which is obtained by field control. 
The actual power required, as shown by 
tests, to drive the variable-speed portion 
of the machine under normal working con- 


trimming, and is provided with twenty- 
five dryers and a sixty-foot wire. The 
variable speed portion is driven by a 100- 
horse-power Westinghouse direct-current 


Bor.#R Room, GRAND RAPIDS PULP AND PAPER CoMPANY, GRAND Rapips, Wis. 


ditions, t. e., 525 feet per minute, is 101 
horse-power. That portion of the ma- 
chine which operates at constant speed is 
driven by a fifty-horse-power Westing- 
house type S motor. 


shunt-wound motor with a speed variation 
ranging from 470 to 750 revolutions per 
minute, obtained by field control. Actual 
power determined byytests to drive the 
variable speed is ninety-séven horse-power. 
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The constant speed portion is driven by a 
fifty-horse-power Westinghouse type S 
motor. The use of shunt-wound motors 
permits the use of field control, which has 
the advantage of high efficiency and good 
regulation throughout its range. 

In the cutter room there are two cutters 
and an elevator operated by a ten-horse- 
power Westinghouse type S back-geared 
motor. An interesting feature in connec- 
tion with this motor is that it replaced 
250 feet of three and seven-sixteenths- 
inch line shaft. | 

A ten-horse-power Westinghouse motor 
driving a fully equipped machine shop for 
general repair work completes the elec- 
trical equipment. 

The present daily average output of this 
company is forty-five tons of newspaper. 
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tershaft to a water-wheel. The rated 
speed of the generator is 600 revolutions 
per minute, and it operates in parallel 
with the engine-driven machine. | 

An interesting feature in the regulation 
of the water-wheel is the arrangement for 
controlling the gates. They are operated 
by a Westinghouse series-wound reversi- 
ble back-geared motor, started, stopped 
and reversed by means of a double push- 


button on the switchboard. ‘There is also 


an attachment on the governor of the en- 
gine for automatically controlling the mo- 
tor, thus regulating the respective loads 
of the two generators. 

The switchboard is of standard West- 
inghouse construction and consists of two 
generator and three feeder panels. 


SWITCHBOARD, GRAND Rarips PULP AND PAPER COMPANY, GRAND Rapips, WIs. 


The boiler plant consists of four return- 
tube units, seventy-two inches by sixteen 
inches, equipped with American under- 
feed stokers. The furnaces are the Dutch 
oven type arranged for burning refuse 
wood and screening coal. A fifty-four- 
inch Buffalo Forge Company’s fan oper- 
ated by a Westinghouse ten-horse-power 
type S variable-speed motor furnishes 
forced draft. 

The generator equipment consists of 
one Westinghouse 200-kilowatt, 220-volt, 
engine-type, direct-current generator, di- 
rect connected to a twenty-two-inch by 
thirty-six-inch Corliss engine operating at 
125 revolutions per minute, and one West- 
inghouse 150-kilowatt generator of the 
same characteristic belted through a coun- 


Electricity in Spain. 


Consul-General B. H. Ridgely, of Bar- 
celona, Spain, writes that according to a 
recently published report there are 1,140 


generating stations in Spain, with a total° 


capacity of 99,513,170 kilowatts. The 
consul-general continues : 

Madrid produces the greatest quantity 
of electricity, 15,998 kilowatts. Barce- 
lona follows with 8,082 kilowatts. The 
total number of incandescent lamps in 
Spain for street lighting is 119,105, with 
1,427,498 candle-power, and 1,691 arc 
lamps of 1,214,476 candle-power. For 
private or domestic use there are 1,593,- 
402 incandescent lamps of 13,333,783 
candle-power and 8,051 arc lamps of 
5,303,777 candle-power. There are also 
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3,293 electric motors with a total capacity 
of 25,382 horse-power. 

The importation of incandescent lamps 
and globes and electric-light fixtures into 
Spain has reached considerable propor- 
tions and is growing steadily. Statistics 
for 1906 are not yet available, but in 1905 
incandescent burners mounted and un- 
mounted were imported to the value of 
$90,000, of which $50,000 worth came 
from Germany and $27,000 from France. 
In spite of the fact that several small 
factories are now manufacturing these 
goods in Spain, imports in 1906 are pre- 
sumed to have increased at least 25 per 
cent. 

Arc lights, electric-light meters, cur- 
rent-cutters, and other similar electric 
light appliances were imported to the 
amount of $302,000, as follows: From 
Germany, $189,856; France, $83,145; 
Austria, $10,067; Switzerland, $5,985; 
the United States, $5,429, and other coun- 
tries, $7,518. 

The Spanish customs duty on incan- 
descent burners mounted is $1.93 per 
two and one-fifth pounds; unmounted, 
$2.89. The duty on arc lights, electric- 
light meters, current-cutters, etc., is forty- 
eight cents per two and one-fifth pounds. 


—_—_-@—-——___—_- 


Conviction for Selling Stolen 
Electrical Appliances. 


The manufacturing and jobbing trade 
will be interested to learn of the success 
that has attended the prosecutions of 
Ralph Lipsey, formerly president of the 
Great Northern Metal Company, and a — 
second-hand dealer in Chicago, Ill., whose 
conviction for receiving stolen property 
has just been affirmed by the Supreme 
Court of Illinois; and also of the plea of 
guilty made by Arthur Dietrickstein, held 
under a charge of larceny, and of his im- 
prisonment on the plea. These two con- 
spired together and succeeded in stealing 
several cases of electrical sockets from one 
of the large Chicago jobbers. Dietrick- 
stein stole the goods and sold them to Lip- 
sey. ‘The cases against both Lipsey and 
Dietrickstein were worked up by Frederic 
P. Vose, counsel for the National Elec- 
trical Trades Association, and attorney 
for many of the electrical manufacturers 
and jobbers. The prosecution was handled 
by Assistant State Attorney James J. Bar- 
bour, whose work in the trial of the cases 
resulted in conviction. The conviction of 
these two men eliminates one of the most 
offensive menaces to legitimate trade in 
Chicago. 
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Annual Meeling of the Ameri- 
can Institute of Electrical 
Engineers. 

The annual meeting of the American 
Institute of Electrical Engineers was held 
in the auditorium of the Engineering So- 
cieties Building, New York city, Tues- 
day evening, May 21. The report of the 
secretary showed 4,521 members enrolled, 
disbursements of $52,538.94, and an ex- 
cess of receipts over disbursements of 
#2,645.90. 

The board of tellers reported that out 
of 2,470 valid ballots cast, 2,358 were in 
favor and 95 against the new constitution, 
which consequently goes into effect on 
June 10. 

The board of tellers reported the fol- 
lowing election of officers: 
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Notice of Purciiases, Navy 
Department, Bureau of Sup- 
plies and Accounts. 

Bids will be opened in Washington, 
D. C., May 21, May 28 and June 11, for 
the following material: 


Delivery at 
Navy Yard. 


- — - —— Joe 


Article. Quantity. 


Armatur for mo- 
ors 8 


Battery for electric 
launch (82 cells)... jl sesssesssoe, Norfolk, Va...| 782 
Cabinets, rammer, 


A sce waiet A vac N $ o PE B er 
Controllers. rammer EEA coreg GO ....ssse. 775 
Current, electric.. 27,600 k.w.- 

hrs......... Key West, Fla.| 750 
Do <esiieseeees 1 ,u58, 400 k. w.- 
hrs......... re Is., Cal..| 704 
Fixtures, electrical |Miscellan‘us. Pensacola: Fla.| 759 
Iona, electric sold 

Ue cee teases COs RAEE EE League Is., Pa.| 788 

Machine, magnet 
vein DR EET | er ere ae Mare Is., Cal 706 
e err re B Getcha seen akseGO vessavese|| 706 
Motors Anse outfit |l assesses fee do......... 706 
Motor induction..... ps le cteleaen Boston, Mass. 782 

Tape: cotton, i 

OW ET 1,800 .......6. New York..... 798 
Wire..........2.. 3.000 feet hata Pensacola, Fla.| 759 
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The Electrical Show of the 
Lincoin Gas and Electric 
Company. 

The Lincoln Gas and Electric Company, 
Lincoln, Neb., during the week of April 
22-27, held a most successful and elabor- 
ate electrical exhibition at the Lincoln 
Auditorium. The idea of the exhibition, 
which was under the direction of Homer 
Honeywell, manager, and Theodore V. 
Mitchell, manager of the new-business de- 
partment, was to educate the people to 
an understanding of the great possibili- 
ties in the use of electricity and gas. No 
admission was charged, and everything 
was done to make the affair of the great- 
est possible interest to the visitors. The 
illustrations shown herewith give an in- 
dication of the elaborate way in which 


THE EXTERIOR AND INTERIOR ELECTRICAL DECORATIONS OF THE LINCOLN AUDITORIUM ON THE OCCASION OF THE ELECTRICAL SHOW OF 
THE LINCOLN Gas AND ELECTRIC COMPANY, LINCOLN, NEB. 


President, Henry Gordon Stott; vice- 
presidents (for a term of three years), 
L. A. Ferguson, J. G. White, W. C. L. 
Eglin; managers (for a term of three 


vears), B. G. Lamme, H. W. Buck, P. H. 

Thomas, Morgan Brooks; treasurer, G. A. 

Hamilton; secretary, Ralph W. Pope. 
The paper of the evening, “Some Facts 


and Problems Bearing on Electric Trunk . 


Line Operations,” was presented by Frank 
J. Sprague. 
—_—_—-@-—_— 


Electricity in Tarkey. 

Consul Ernest L. Harris, of Smyrna, 
states that several concessions have been 
granted recently by the Sultan of Turkey 
for electrical undertakings. Turkey is 
practically a virgin soil for electrical en- 
terprise. Up to a year ago there was not 
a single city or town in the 80,000 square 
miles of Turkish possessions which could 
boast of a telephone svstem or a central 
station for electric light and power. 


Bids will be opened May 28 and June 


4 for the following material: 


Article. Quantity. Navy Yard, Sched. 
Cable, copper....... 5. 500 feet ....|Ports., N. H.../ 801 
Curbons............./8,000......... \nnapolis, Md.| 805 
Lamps, incandescent 8 O00 .... cece Jeune do. ........ 805 
Wire... 7,000 feet . .|Roston, arias 8.2 
Wire, copper........ 51, 000 feet.. .| Ports., N. A.. 801 


Bids will be opened May 28, June 4 and 
sune 11 for the tokonii material : 


Article. | quantity. | Bell ery at ae sched. 
Copper conductor| 
lamp cord.. 13,000 feet .. .| Pensacola, Fla.| 810 
Pataren etc., elec 
Cal... eenen | Miscellan’ us TERR a Va AA 838 
ira (E E E rE E E E | ote .do meee eoasy oouo do LEE SE EE SE SE E EE E #40 


Generator, turbine. .jJ............. Newport, R.1.| 54 


F ensacola, Fla.| 888 


Motor and gear Ihan VD ees oie wre’ wea 
Wire, miscellaneous. 200 Ibe ...... 


So eG 

The first annual convention of the Illu- 
minating Engineering Society will be 
held at Boston, Mass., week of July 28. 
Details will be published as announced. 


“many of the booths and the auditorium 


were illuminated and decorated. The in- 
terior of the building was festooned with 
over 4,000 incandescent lamps, and over a 
thousand incandescent lamps were used 
for outlining the exterior of the building. 

Mrs. E. O. Hiller gave a demonstration 
every.afternoon and evening, and showed, 
in a practical way, the facilities and ad- 
vantages which the housekeeper could se- 
cure through the use of electrical and gas 
cooking and heating appliances. 

Among the companies exhibiting appa- 
ratus were the Westinghouse Electric and 
Manufacturing Company, represented by 
W. R. Pinckard, S. G. Peticolas and W. G. 
Williamson. This company’s exhibit of 
motor-driven sewing machines, washing 
machines, coffee mills, mangles, water- 
level float systems and measuring instru- 
ments attracted a; great deęal-of attention. 
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The Haller Machine Company, Chicago, 
Ill., showed a number of made-up signs 
and sign units. 

The W. J. Barr Electric Manufactur- 
ing Company, Cleveland, Ohio, made a 
very interesting display of flat-irons, cof- 
fee percolators, electric heaters, heating 
pads and other utensils. The company 
was very ably represented by W. J. Barr. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., exhibited motors 
and measuring apparatus. 

R. Williamson & Company, Chicago, 
Ill., exhibited a number of handsome 
chandeliers of modern design. 
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Lincoln Gas and Electric Company dis- 
played a number of labor-saving appli- 
ances in its industrial exhibit, and also 
showed mercury arc rectifiers, flashing 
signs and numerous electrical novelties 
and special devices. 

On Friday evening, after the show, the 
exhibitors were the guests of the company 
at a banquet held at the Lindell Hotel. 
Mrs. Hiller was toastmistress. 

- a 

Triple Motor-Generators. 

An interesting balancer has been in- 
stalled in the power station of the Blanke- 
nese-Ohlsdorf line of the Hamburg (Ger- 


@ 
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nected as a balancer across the three cir- 
cuits, so that at times it draws power from 
the twenty-five-cycle circuit, the fifty- 
cycle machine running as a generator; and 
at other times operates in the reverse 
sense. The machine may also be driven 
by the direct-current generator running 
as a motor and drawing its supply from 
the batteries; but is generally used in 
this way only for starting purposes. The 
rotors of the three machines are mounted 
on the same shaft, the two revolving fields 
being placed side by side between a single 
pair of bearings, the direct-current arma- 
ture being at the other end of the shaft 
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The Bryan-Marsh Company, Chicago, 
Ill., exhibited tantalum and metallized- 
filament lamps, and attracted a great deal 
of attention. The company was repre- 
sented by E. H. Haughton and F. M. 
Henkel. | 

Among the local companies exhibiting 
were the Nebraska Telephone Company, 
the Lincoln Sign Works Company, and 
the Lincoln Telephone Company, The 


many) Metropolitan and Suburban Rail- 
way. It is described briefly in the Elec- 
trical Review (London), May 3, by Al- 
fred Gradenwitz. The machine is de- 
signed for generating single-phase alter- 
nating current of twenty-five cycles for 
operating the railway, an alternating cur- 
rent of fifty cycles for lighting, and direct 
current for exciting the alternators and 
charging the exciting battery. It is con- 


between the central bearing and a second 
outboard bearing. The two alternators 
are each rated at 600 kilowatts, 6,300 
volts, when operating as generators. The 
direct-current machine is rated at 250 
kilowatts, 220 volts. There is a smaller 
machine of the same kind, in which the 
twenty-five-cycle section is rated at 250 
kilowatts, and the fifty-cycle part at 150 
kilowatts. 
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Electrical Method of Extracting Soot 
from Air in Flucs. 

Two years ago it was noticed by George 
W. Walker that a body positively electri- 
fied to 100 volts became covered with soot 
in a day, while a negatively charged body 
remained comparatively clean. This effect 
has recently been applied to cleaning air 
by inserting in an air flue a sheet of wire 
gauze connected to the positive of a 250- 
volt supply. Electrified wire gauze is very 
efficient in extracting soot from the air, 
and the method proves a simple means of 
cleaning air supplied to large buildings in 
towns where there is much smoke.—A b- 
stracted from Nature (London), April 25. 

©. 

Statistics of the Central Electric 

Stations of the Netherlands. 

A statistical table is given here showing 
the number of central stations, and the 
output and size of the equipment, in the 


Netherlands. There are altogether thirty- 


two stations at various cities. The largest 
of these is the municipal plant at Amster- 
dam, which has a total output of 6,200 
kilowatts. The next largest is the Electra 


station in the same city, with a rating of 


2,460 kilowatts. The third station in size 
is the municipal plant at Rotterdam, rated 
at 2,048 kilowatts. 


a Siemens & Halske plant at La Haye, 
rated at 700 kilowatts. The total of all 
the thirty-two stations is only 15,145 kilo- 
watts. The output of these stations is 
largely for lighting. The large Amster- 
dam station has about 61,000 fifty-watt 
incandescent lamps connected to its sys- 
tem, and about 925 are lamps, and about 


2.600 horse-power in motors. The other 


Amsterdam station has 57,000 incandes-. 


cent lamps connected, and 460 horse- 
power in motors. The Rotterdam station 
has 38,000 incandescent lamps, 1,031 arc 
lamps, and 4,600 horse-power in motors. 
The charges for this power vary consider- 
ably both for lighting and power. At 
Amsterdam the cost varies from five to 
six cents per kilowatt-hour for lighting, 
and from three and one-half to six cents 
for power. At Rotterdam the charges 
vary from nine to sixteen cents for light- 
ing, and from five to ten cents for power.— 
Translated and abstracted from Electro 


(Brussels), A pru. 


The other stations are. 
all comparatively small, the largest being: 


Solid Dielectrics. 

An interesting discussion of research 
conducted by L. Malclés in the subject of 
dielectric constants is given here. The ob- 
ject sought was to study that effect to 
which is due the extra or residual charge 
of condensers. A careful study of com- 
mercial paraffine fusible at seventy-two de- 
grees centigrade showed that it presents a 


perfect stability and does not give rise to- 


any such extra charge. This material 
may then be used as a standard for com- 
paring others. The method employed con- 
sisted in coupling two condensers in oppo- 
sition, the two being connected to an elec- 
trometer. They were then charged to the 
same potential, and after standing for 
some time were discharged one into the 
other. After this discharge the reading 
of the electrometer showed which one ex- 
hibited the effect of after-discharge. By 
varying the time during which the con- 
densers stood charged, curves were ob- 
tained showing how this effect varied with 
time. The results given for ebonite plates 
showed that the after-discharge increases 
rapidly for the first minute, and then 
tends: to become constant. Thick plates 
showed a greater residual charge than 
thinner.—Translated and abstracted from 
L’Electricien (Paris), April 20. 
l < 
The Use of the Nernst Lamp Ballast 
for Diminishing Voltage Variation 
of Lighting Circuits... 

The necessity arose recently at the 
crematory furnace of Père-Lachaise, 
France, of reducing the great variations 
in the voltage of the electrical supply sys- 
tem in order that incandescent lamps 
might be operated from it. The tension 
of the supply varies from 400 to 500 volts. 
Three possible solutions were considered : 
the installation of a small local lighting 
equipment; the introduction of a storage 
battery and charging set, or the use of the 
Nernst lamp regulating resistance. The 
former two solutions were discarded on 
account of the expense. The latter was 
used, with results described here by P. 
Lauriol. The volt-ampere characteristic 
of this ballast rises gradually up to a 
critical point; then there is a sudden in- 
crease in the slope until a point is reached 
where the curve again takes about the 
same slope with which it started. If the 


Vol. 50—No. 21 


REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


ballast can be arranged so that it operates 
between these critical values it then be- 
comes very effective in reducing the varia- 
tions of potential which reach the incan- 
descent lamp. The system as installed 
consisted in placing four incandescent 
lamps in series, and these in series 
with three of the Nernst balancing re- 
sistances. The result accomplished was 
that if the potential of the supply varies 
from 400 to 550 volts, the voltage at the 
lamps varies only from 372 to 433. In 
other words, the variation of 15.7 per cent 
of the system is reduced at the lamps to a 
variation of 7.9 per cent. If, however, 
the variation in the system is from 455 
to 530 volts, the variation at the lamps is 
only from 403 to 421. The former varia- 
tion of 7.6 per cent is thus reduced to a 
mean variation of 2.2 per cent.—Trans- 
lated and abstracted from DL Éclairage 
Electrique (Paris), April 20. 
< 
Radium and Geology. 

Two facts of special interest are pointed 
out here by J. Joly, bearing upon the 
explanation of the presence of radium in 
the earth’s crust. He has found that 
typical rocks from the Simplon tunnel 
contain quantities of radium considerably 
in excess of the average of igneous rocks. 
The Simplon rocks are altered sediments, 
and they appear to contain sufficient 
radium to account for the excessive tem- 
peratures met with in boring the tunnel. 
And the practical suggestion is allowable, 
that engineers will do well to estimate the 
distribution of this substance before em- 
barking on similar projects in the future. 
This investigation suggests that radium 
accumulating in great thicknesses of sedi- 
mentary deposits may enter as a factor in 
mountain building by raising the tempera- 
ture at the base of the accumulated mass. 
This would lead to a lessened resistance 
to compressive stress and pressure from 
beneath. It is for future investigation to 
determine how far radium and uranium 
in the surface materials have proved a 
source of instability in geological history, 
its transport by denudation being in fact 
not a transport of matter only, but a con- 
vection of energy. The other fact is that 
a sample of red clay from a depth of 2,740 
fathoms in the North Atlantic contained 
sixteen times as much radium as the aver- 
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age igneous rocks, as determined by R. J. 
Strutt; and a specimen of globigerina 
ooze from a depth of 1,990 fathoms in the 
South Atlantic about six times this aver- 
age. When seeking an explanation of 
this radium, the cosmic dust of Sir John 
Murray at once is called to mind, and the 
author ventures to regard these facts as 
further evidence in favor of extra terres- 
trial origin of some portion of the radium 
found upon the earth.—Abstracted from 
Nature (London), May 2. 
< 

Tariffs for Electric Motive Power. 

The author of this discussion, A. C. 
Hanson, says that he personally is not a 
believer in the altruistic doctrine that the 
chief aim of power schedules is to make 
an equal profit from each and every con- 
sumer. Every station engineer at heart 
would like to make as big a profit as pos- 
sible from all his consumers, without 
troubling whether A is paying more than 
his fair share. He is quite willing to sup- 
ply A, if necessary, at a loss, if by doing 
so he can make a profit from all of his 
other consumers. Moreover, the rate 
charged should be limited so that it is as 
cheap or cheaper than possible alterna- 
tives. All such schedules which compare 
favorably with the cost of other methods 
of driving are fair in his theory. Taking 
up the various plans which have been 
adopted, -he says that he has never seen a 
sound defense of. the flat-rate schedule. 
Something may be said, however, in favor 
of the flat-rate with restricted hours of 
use; but he has found few power users 
who are willing to have their supply cut 
off at fixed hours of the day. A plan some- 
times used is that of charging a high rate 
during peak hours, and a low rate at other 
times; but, to be remunerative, the peak 
charges must be very high, and the men- 
tion of this rate always has a discouraging 
effect on would-be consumers. Any maxi- 
mum-demand system is open to the grave 
objection that it does not take the time of 
the occurrence of the demand into ac- 
count, and one consumer who draws a 
heavy power during the hours of light load 
pays as much as another who draws the 
same maximum power during the peak 
hours. The next system to be considered 
is the sliding scale, independent of the de- 
mand. This system, in a more aggra- 
vated form than usual, is the one which 
he has adopted, with the restricted-use rate 
as an alternative. It is not claimed that 
this system is scientific, but by means of 
it a good price is obtained from those con- 
sumers for whom electric motors ‘are the 
only possible prime movers, and yet the 
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power company can compete in price in 
other cases where a gas engine is a prob- 
able alternative. This scale is in use in 
Stirling, England. The charges vary from 
eight cents per kilowatt-hour for the first 
fifty kilowatt-hours per quarter to six 
cents for the next fifty kilowatt-hours, 
three and one-half cents for the next 400, 
three cents for the next 500, two and one- 
half cents for the next 1,000, and two 
cents for all over 2,000. In this town there 
are a large number of one-quarter and 
one-half-horse-power motors which use 
from fifty to sixty kilowatt-hours per 
quarter, and run more during the hours 
of darkness than during the day. Elevator 
motors are not desirable customers as a 
rule, but*when enough of them are ob- 
tained they smooth out the curve fairly 
well. From three to five-horse-power mo- 
tors consume from 1,000 to 2,000 kilo- 
watt-hours per quarter, and at the rates 
given, gas-engine competition is not se- 
vere. Motor users having an aggregate 
of ten horse-power working steadily con- 
sume from four to five thousand kilowatt- 
hours per quarter, paying for this two and 
one-half cents, which, in most towns, 18 a 
good fighting price against a gas-engine 
installation.—A bstracted from the Elec- 
trical Review (London), April 26. 
< 

Wind Power for the Generation 

of Electricity. 

Although frequent suggestions have 
been made that the winds furnish an 
available source of power for generating 
electricity, but. little has been done in 
utilizing this power. W. O. Horsnaill 
here points out some of the reasons for 
this, and also endeavors to show under 
what conditions it would be profitable to 
employ this agent. If the velocity of the 
wind were constant throughout the year, 
or for a certain number of hours during 
each day, a large amount of power now 
provided by oil or gas engines could be 
much more cheaply obtained by means of 
wind-mills. Unfortunately, the speed of 
the wind is continually varying, and some- 
times the velocity will scarcely rise above 
ten miles an hour for several days to- 
gether; consequently, wind-mills may be 
used only for the production of power in 
such a form as to be capable of storage, or 
for running machinery which can be used 
intermittently whenever the weather is 
suitable. For storage purposes two sys- 
tems are available: the raising of water 
into a tank, and the storage of electricity 
in accumulators. The former is general- 
ly out of the question because of the ex- 
pense of the storage tank. Assuming that 
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one horse-power would be required for 
four days of ten hours each, a period of 
time which must be provided against, 
1,320 pounds of water would be required, 
assuming a fall of sixty feet. This allows 
nothing for the inefficiency of the appa- 
ratus. A tank for this purpose would re- 
quire to be thirty-six feet in diameter and 
twenty-one feet deep, so that for general 
purposes this water storage is imprac- 
ticable. Electric storage presents a more 
encouraging prospect. Assuming a house 
to require 100 lamps of twenty-one candle- 
power, half of which may be lighted at 
once, and taking 1.7 watts per candle- 


power, as required by the newer forms of 
lamp, the output of the battery required 
would be about eighteen amperes at 100 
volts. This calls for a battery rated at 
about 875 ampere-hours, allowing for a 
period of five days calm, the lamps being 
used for about three hours a day. Con- 
sulting the weather charts shows, however, 
that no such periods occur, and even dur- 
ing the quietest season some charging may 
be effected almost every day. The author 
takes actual weather reports and shows 
that a battery rated at 360 ampere-hours 
would have been sufficient for the worst 
period found, even under the unusual as- 
sumption that fifty per cent of the lamps 
were in use during the period of lighting. 
Turning next to the question of the wheel, 
the difficulty here is that at lower speeds 
the power development is small, and at 
the higher speeds severe strains are apt 
to be thrown upon the apparatus. If the 
wheel is large enough to develop the full 
power of the dynamo when the velocity of 
the wind is ten miles an hour, four times 
this power can be developed when the 
velocity is twenty miles an hour. Thus 
it is not only necessary to control the 
generator for variations in speed, but to 
control the wheel itself in order to prevent 
such very excessive changes. A wheel for 
ordinary purposes gives out its full power 
only with a wind having a velocity of 
fifteen or twenty miles an hour, and at 
higher speeds it becomes desirable to de- 
crease the wind pressure upon the sails. 
For the installation assumed above an 
average charging current of about thirty 
amperes will be required. The mean 
charging pressure will be about 130 volts. 
calling for an output of the dynamo of 
nearly four kilowatts. The wind-wheel 
should therefore be rated at about five 
brake-horse-power, and would be a mill 
with sails twenty-four feet in diameter if 
of the disc type. The old-fashioned type 
of wheel with four sails would be found 
to be cheaper and more efficient in light 
winds, so that it might be found desirable 
to install this type. The wheel may be 
governed either by hinging the individual 
vanes and allowing them to swing back 
with the wind, or by allowing the wheel 
as a whole to turn so as to present one 
edge more or less to the wind.—Ab- 
stracted from the Electrician (Londan), 
May 3. 
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Losing Opportunities. 

Opportunities lost by central station 
managers to close current contracts would 
fill a grave big enough to bury all the 
managers themselves. 

That is a pretty broad statement in it- 
self, but in a great measure, it’s true. 

The man who has signified his interest 
in electricity by an inquiry is a better op- 
portunity for you to work upon than a 
dozen who have not shown that interest. 
Yet many central station managers lose 
sight of that fact. They take too much 
for granted. They think when they’ve 
given such a man an estimate of the cost 
in his case, they have done all they should, 
or can do, and that’s the end of it. That’s 
where they lose out. 

Here’s a case in point. 

A party called up a central station and 
wanted to know the cost of pumping a 
church pipe organ by electricity. He was 
given an estimate and left to figure it out 
for himself. As is usually the case, he 
figured incorrectly, and got the idea the 
cost was too great. 

Result—a lost opportunity. 

Now, if the manager receiving that in- 
quiry had been up to snuff, he would never 
have been content with merely giving the 
estimate. He would have done the figur- 
ing himself—he would have gone right 
down and seen that man or men person- 
ally, or sent a good solicitor who would 
have a good answer or reason for every 
objection that came up, and point out 
other considerations beside cost. 

Nine times out of ten, by this method, 
he would have been able to convince the 
church people of the advantages of elec- 
tricity for pumping the organ. 

And when he had got one church, that 
would have been but the opening wedge 
to others. 

Thus, instead of losing an opportunity, 
a little headwork might have won a dozen 
contracts on this one inquiry alone. For 
it is usually an easier matter to convince 
others after you have one under your 
wing. 

The same thing applies to all pros- 
pective electricity users. 

If Mr. Dentist, Mr. Jeweler, or Mr. 
Manufacturer wants to know what so and 
so will cost in his particular case, don’t 
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tell him—go right down and see him. 
Don’t give him an approximate estimate, 
for if he should adopt electric power, 
and your estimate falls far short, he 
will, quite naturally, think you made it so 
purposely. Even if the figures are higher 


than he expected, show him why and 
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in the house. 


he will want it, if the price is anywhere 
near reasonable. But hes got to be 
coached and made to want it, when that 
thing is something new, as electricity still 
is to many. 

Suppose, for instance, a merchant has 
inquired as to the cost of lighting his 
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where electricity will prove its worth to 
him. Remember, the cost of electricity 
isn’t the only thing to be considered. Its 
greater cleanliness, convenience, safety, 
noiselessness, flexibility and adaptability, 
if properly put before those interested, 
will more often induce people to use it, 
than its cost. 

Man is a reasoning animal, anyway, and 
if he can be shown a thing adds to his 
material comfort, convenience or profit, 


store windows with electric light, but on 
receipt of your estimate, says the cost is 
prohibitive. What are you going to do 
with such a man? Are you going to let 
him alone till he comes around to your 
way of thinking, and thereby lose an op- 
portunity, or will you do a little coaching 
and teaching ? 

Persuade him to take a pad and pencil 
some evening, and mark down just how 
many people pass his-store during the 
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evening hours. If the average is ten a 
minute, in six hours until midnight, 3,600 
will have passed his windows. 

In newspaper parlance this would be 


known as circulation, but it has the ad- - 


vantage over the newspaper, in that the 
articles in his store are seen true to life, 
color, size and shape. Furthermore, they 
are seen in his windows and are insep- 
arably linked with his name and store in 
the minds of prospective customers. 

Can Mr. Merchant get away from such 
an argument on the trade and profit pull- 
ing powers of electrically lighted show 
windows? Not very many times. | 

And when one merchant has installed 
electric lights or an electric sign, and one 
woman has put in an electric flat-iron, or 
other electric appliance, it isn’t very long 
before their neighbors are doing likewise. 

If central station managers would just 
bear in mind that opportunity has a long 
forelock, but is bald behind, there would 
be more current opportunities grabbed, 
and fewer lost by not being properly and, 
above all things, promptly, taken care of. 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 


pew-business departments in suggesting 
points which they can profitably bring out 
in thelr occasional meetings with the com- 
pany's representatives. 

e shall gratefully accept contributions 
and suggestions from any of our readers. 


Now, boys, if I lacerate any of your 
feelings this morning, it is your own fault. 
If the cap fits, put it on. 

I was mad clean through when it be- 
came known to me that some of you 
gentlemen had been neglecting your terri- 
tory. It is up to every one of you men to 
remember that your territory is placed in 
your keeping. You are responsible for it. 
It is for you to make of it a field fertile 
with results for your company. Your 
interests should be centered there. 

Don’t imagine that chance plays much 
of a part in the success-making, or the 
failure-making of your work’in your terri- 
tory. It all depends on individual and 
hard, conscientious work—it depends on 
you. You alone. 

Now, if any of you aren’t willing to 
think and dig and sweat to cover the terri- 
tory placed in your keeping, there are 
plenty of energetic fellows, who won't 
have to be reached through the “help 
wanted” liners, to fill your places. 
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I was beginning to be proud of you fel- 
lows; proud of the fact that I had such 
a wide-awake bunch of good business- 
getters. And I tell you it hurts to have it 
thrown up to you that you are mistaken. 
That you have “another think coming.” 


A handsome power booklet of the Chat- 
tanooga Electric Company, of Chatta 
nooga, Tenn. The cover of this booklet 
was printed in white ink on b t red 
linen-finished stock. The photograph 
shows through a cut-out, producing & 
very artistic effect. 


Last week I was handed a number of 
excuses. Now, excuses, no matter how 
reasonable, are poor substitutes for con- 
tracts. It’s the fellow who makes the 
situation preclude any excuses who counts 
in these days of hustle and ability. 

One authority who knows said, “I am 
more convinced every day that it is ninety- 
five per cent man, and five per cent terri- 
tory, and of the ninety-five per cent part, 
seventy-five per cent is hard work and 
twenty per cent common sense.” 

And he might have added “thinking” to 
the formula. 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 


current. 
Actual experience is the best teacher 
you can have. 


To be happy—give; to be successful— 
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take; to be both happy and successful— 
give and take. 


There’s nothing harder to bear than real 
trouble—except it be imaginary trouble. 


You should admire the man who likes 
to listen to reason, because it gives you 
such an excellent opportunity to say a few 
words. 


What the fool solicitor tries to do in the 
end, the wise solicitor does in the begin- 
ning. g 


The door of prosperity or success is 
always marked “push.” 


No solicitor or manager can afford to 
live on his reputation—however good; he 
must live up to it- = 7 


Don’t let the good things in life do you 
out of the best things. 


The foolish solicitor never learns even 
by experience; the average solicitor learns 
by his own experience; the wise solicitor 
learns by the experience of others. 


A good thing needs puffing—even a 
good cigar. 


Few men are as lucky as they seem, or 
as unlucky as they think they are. 


Remember to remind power users that 
the electric motor places within their 
grasp a marvelous energy to be commanded 
at will. 


No matter how much or how little power 
they desire, the mere twitch of the switch 
supplies it. 


It is always ready—daytime, night- 
time, overtime, all the time. 


Whether they use it or not, the power 
is there awaiting their immediate call 
every hour of the day, every day of the 
year. | 


Individual motors are the most modern 
examples of electric power economy. 


With them a breakdown of the entire 
shop system becomes a thing of the past. 


With electric motors valuable floor 
space is not wasted, and a plant become: 
more efficiently productive. 


| And, best of all, it will save them from 
twenty-five to forty per cent in their power 
bill, all things considered. 


When a machine is not working it ought 
not to be eating up power, but the belting 
and shafting system means, that, whenever 
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a machine is idle the power user is paying 
for power that does not produce product. 

With individual-motor equipment a 
manufacturer pays only for power that 
each machine uses—idle machines con- 
sume no power on the individual-motor- 
equipment plan. 


It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 


in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Chattanooga, Tenn.—The Chattanooga 
Electric Company, of Chattanooga, Tenn., 
with Byron T. Burt at the helm as general 
manager, has accomplished phenomenal 
results in the way of lining up new busi- 
ness. Its record of a yearly increase of 


aed l 
a: CS ae? a 
mre eg Seg 
= heey 
a oer = 
a a ht S aC 
Pes AE : ‘ 
EÑ n ` 7 t oer] 


The cover of one of the Bedford (Ind.) 
Light, Heat and Power Company s 
“ Electrical Bulletins’ It is illus- 
trated throughout in the Colonial style, 
and is what may be called a very nobby 

ulletin. 


sixty per cent in the amount of power and 
light business secured is something to 
feel justly proud of, and one which few 
central stations purveying electricity can 
boast of. A great deal of the credit must 
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be given to Mr. Burt for this wonderful 
increase. He is a hustler, an organizer, 
and a thorough electrical man who knows 
all the ins and outs of the central station 
business. Having the courage of his con- 


interested in electric current and in clos- 
ing contracts for current. 

This company does not stop with adver- 
tising and say “amen.” It backs up its 
direct-by-mail advertising by a well- 
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A reproduction of a mailing card sent by the Bedford Light. Heat and Power rig ere & of 
ord, Ind., to merchants and business men to interest them in store window lighting. 


drilled corps of solicitors in such an effi- 
cient way that it obtains the maximum re- 
sults from its expenditure. 

Such high-class advertising as it mails 
out can not help reaching its mark and se- 
curing its readers, for the pure, simple 


victions, he stops at nothing, and the 
esteem in which he is held among the 
electrical fraternity is something that few 
men can boast of. 

Like the majority of hustling and ag- 
gressive central station managers he is a 
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Two of the inside pages of one of the business-getting bulletins of the Chattanooga 
Electric Company. ; 
and obvious reason that it is a physical 
impossibility for any one to receive it 
and not be deeply impressed and influ- 
enced. 
The bulletin of this-company will vie 


firm believer that an electrical bulletin 
and the other good direct-by-mail advertis- 
ing in the form of booklets, folders, mail- 
ing cards, facsimile typewritten letters, 
etc., are wonderful helps in getting people 
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with any gotten out by any central station 
in the United States, and that means with 
any published on this great spherical earth 
of ours. It is a sixteen-page bulletin, 
well-printed in colors on the best of 
enamel book paper. A handsome, at- 
tractive and suggestive cover design is 
gotten up each month for the bulletin, 
which goes a long ways in catching the 
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instead of a mysterious, far away, vision- 
ary subject as it used to be until the 
Chattanooga Electric Company began to 
educate the public. One of the best things 
about the company’s bulletin is that it dis- 
cusses many different phases of electric 
service in each issue. It makes it a point 
to cover the whole field of electricity in 
each number. There is something in it 
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receiver’s attention the moment it is taken 
from the envelope. The interior illustra- 
tions go even further in arousing the 
curiosity of a person to read what it is 
all about, and the reading matter itself 
is so interestingly written that it is most 
likely that the whole bulletin will be care- 
fully perused from beginning to end be- 
fore laid down or passed on to another. 
Through the bulletin the people of 
Chattanooga come to be familiar with 
electricity. It is talked of in the family, 
talked of at the table, in the store, office 
or factory. It becomes a familiar topic 


for everybody—housewife, husband, mer- 
chant, manufacturer, barber, printer, etc. 

A page or two for the household about 
the numerous electrical devices for house- 
hold conveniences, the porch light and the 
value of electricity as a method of light- 
ing the home. 

An article or so appears about electric 
power which does its part to gradually 
win power users to the right way of think- 
ing. 

Something about the electric sign, win- 
dow and store lighting, and the electric 
are light is also sandwiched in as food for 
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thought for the merchant and as ammuni- 
tion for the company. 

Each and every article in this little bul- 
letin has its part to play and they act their 
parts well—it is an “all star” production. 

Besides this bulletin the company mails 
out two special direct-by-mail advertising 
services in the form of booklets, mailing 
cards, folders, etc.—one to merchants and 


. the other to power users. 


Its store service consists of twelve dif- 
ferent pieces of advertising per year—one 
each month, while its power service con- 
sists of twenty-four pieces per year—two 
each month. 

Such persistent advertising could not 


fail to win out against the most stubborn | 


opposition, but when the persons aimed at 
are willing to be convinced, the results 
from such advertising are almost beyond 
your power of imagination. 

Another thing that this company does 
not overlook is the advantage to be gained 
by being situated in the business section 
of the city, and its offices are well arranged 
for the convenience of the public, as well 
as its employés. 

The company has a very modern 
General Electric Curtis turbine plant, 
with only one reciprocating engine of 
400 horse-power, and notwithstanding it 
has just completed the installation of a 
1,000-kilowatt turbine and the necessary 
boilers, and remodeling of its building, 
further improvements and additions and 
extensions are being made. These include 
the installation of a 1,000-kilowatt Curtis 
turbine, four 408-horse-power Babcock & 
Wilcox boilers, condensers, cooling towers, 
and a 200-foot steel self-supporting stack 
twelve feet inside diameter. 

The South may feel proud of this down- 
to-date electrical central station plant, and 
many a southern company would be its 
own best friend by following its example. 

Bedford, Ind.—In the fair state of 
Indiana lies the hustling, bustling town 
of Bedford with about 10,000 inhabitants, 
but with a central electric plant that 
would be a model to central stations in 
a town of many times the population. 

The only thing where the Bedford 
Heat, Light and Power Company is 
backward is the fact that it does not 
carry a day load, but this it expects to 
remedy this summer. 

J. R. Voris, the progressive manager of 
the company, is a firm believer in adver- 
tising and a hustler from the word go. 

He has found, like many other observ- 
ing managers, that a bulletin is one of the 
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best assets a central station can put out 
as a new-business-getter. 

The “Electrical Bulletin” of this com- 
pany is gotten out to tell its customers 
and prospects of the superiority of elec- 
tricity, to remind them of that superiority 
and inform them of more ways in which 
they can profitably employ electric cur- 
rent, to create and foster a friendlier 
sentiment toward their company, to mili- 
tate against municipal ownership agita- 
tion and to educate the public electrically 
and reduce the complaint roll to the 
minimum notch. It is a dignified, well- 
dressed and elegant representative of the 
company. It adds prestige to the com- 
pany. It makes friends. It clears the 
way for the solicitor and goes far towards 
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In this way it obtains a bulletin which 
is equally as good as any gotten out by 
any of the central stations in the large 
cities and at almost one-tenth what it 
would cost it if it attempted to get out 
one itself. 

The reason for this is that these bul- 
letins are sold to a large number of central 
stations and the expense of the designs, 
drawings, cuts, etc., is divided among the 
numerous buyers. 

Besides the bulletin this company mails 
out special pieces of advertising, devoted 
to store and store-window lighting, as 
it finds it a great aid in lining up the 
merchants to go after them with a series 


_ of folders, booklets and mail cards. 


Such direct advertising following at 


Illustration showing two folders sent out by the Chattanooga Electric Com 


wer users. e one entitled 


spective 


*He can’t see it“—is shown open 


ny, to pro- — 
out to give 


an idea of the effective arrangement of the folder as a whole. 


making it easy for him to close contracts, 
where in the absence of the bulletin, he 
would find the path thorny, and the 
amount of explanatory work infinitely 
greater. 

This bulletin is not gotten up by the 
company itself but is purchased in what- 
ever quantities it wishes from a firm mak- 
ing a specialty of supplying central sta- 
tions with bulletins. 

To all appearances, so far as the general 
public is concerned, the bulletin is issued 
each month by the Bedford Heat, Light 
and Power Company, as the company’s 
name appears on the front cover as the 
publisher and in a special advertisement 
on the back cover. 


stated intervals close on the heels of one 
another it finds is bound to strike its 
man sooner or later at just the psycho- 
logical moment when he is in the humor 
to listen and heed. They never fail to 
make the way much easier for the 
solicitors. They seldom fail to crown 
their efforts with success. The solicitors 
do not have to waste valuable time on im- 
possible people. Their work is confined, 
instead, to favorable prospects—prospects 
who often are interested enough to write 
or telephone their office. 

Mr. Voris is a very busy man, being in- 
terested also in a bank, but he never fails 
to find time to properly look after the 
welfare of this company and his efforts 
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are reaping a good harvest of good paying 
new business. 

This company produces gas as well as 
electricity, and is building up a good busi- 
ness in gas as well as in electricity. 

From what the writer has gathered 
from his visit to Bedford he has every 
reason to believe that it is a coming town. 

Large quarries are situated near the 
city supplying work to a large number of 
its citizens. It is located in the midst of 
fertility and the people on the whole are 
wide-awake and progressive and will use 
electricity in every way possible if shown 
where it will benefit them. 

The fact is that the Bedford Heat, 
Light and Power Company is extremely 
fortunate in being located in such a city 
and we will not be surprised if electricity 
will reach its brightest development in 
this town. Here’s hoping. 

fascist aha 
The West Virginia Indepen- 
dent Telephone Associ- 
ation. 

The annual meeting of the West Vir- 
ginia Independent Telephone Association 
was held at Wheeling, W. Va., May 9 
and 10. Several important papers were 
read, and the subject of telephone con- 
struction and telephone standards was 
given considerable discussion. The Hon. 
James B. Hoge, president of the Inter- 
national Independent Telephone Associa- 
tion, made a very interesting address upon 
the telephone situation in the country at 
large. The subject of rural telephones 
was discussed by T. B. Lee, general man- 
ager of the State Mutual Telegraph and 
Telephone Company, Waynesburg. An 
address on independent telephone securi- 
ties was delivered by A. C. Davis, of the 
West Virginia Company, Parkersburg. 
The right of territory was the subject of 
an able address by J. W. Down, of Buck- 
hannon. Frank Hart, of Pittsburg, Pa., 
superintendent of the long-distance de- 
partment of the Pittsburg & Allegheny 
Telephone Company, spoke on the value of 
good toll lines. 

New officers were elected for the ensu- 
ing year as follows: president, A. C. 
Davis; first vice-president, J. H. Wise; 
second vice-president, W. M. Line; vice- 
president third district, J. W. Davis; vice- 
president fourth district, Hugh Amos; 
vice-president fifth district, L. H. Hutch- 
inson; secretary, W. C. Handlan; treas- 
urer, Lloyd Beeghly; member of the ad- 
visory board, J. W. Barnes; executive 
committee: W. C. Handlan, J. W. Barnes, 
L. H. Hutchinson, E, K, Hertford and 
A. C. Davis, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The “Match-less” Light. 
The accompanying illustrations show a 
new electrical device which has been 
placed on the market by the Match-less 
Light Company, Caxton Building, Cleve- 
land, Ohio. This is a combination electric 
cigar-lighter and incandescent inspection 


shows that the company and subsidiary 
concerns have under lease in western Penn- 
sylvania and West Virginia 428,584 acres 
of oil and gas territory. The company 
sold during the year 36,197,647,021 cubic 
feet of natural gas. The net earnings are 
$3,322,465.19. The gross earnings of the 


Ka 
E 


THE ‘“ MATCH-LESS” ELECTRIC FLASHLIGHT. 


lamp for automobiles. It is connected by 
a cord to the sparking batteries. The 
manufacturer expects that this device will 
be of great utility to users of automobiles. 
It is impossible to light a cigar while the 
machine is in motion without a device of 
this nature. The other valuable feature 
is the facility for inspection and repair 


Pittsburg Railways Company, controlled 
by the Philadelphia Company, are placed 
at $10,232,619.88, the net earnings being 
placed at $4,544,565.20. The number of 
passengers carried was 203,411,809, the 
car mileage being 36,125,014 miles. 

The following officers and directors of 
the Philadelphia Company were elected: 


Tae ‘* Matca-LeEss” Cigar-LIGATER. 


which it brings about should anything ‘ President, James H. Reed; vice-president, 


happen to the car during a run. 

The officers of the Match-less Light 
Company are: L. P. Sawyer, president; 
Milton Hartman, vice-president and 


general manager, and C. L. Gates, secre- 


tary-treasurer. 
——__<«@.___—- 
Pittsburg Car Mileage. 

The annual report of the directors of 
the Philadelphia Company, Philadelphia, 
Pa., presented by President James H. 
Reed at the annual meeting of the stock- 
holders, held at Pittsburg, Pa., on May 6, 


James D. Callery; secretary, W. B. Car- 
son; assistant secretary, J. L. Fister; 
‘treasurer, C. J. Braun, Jr.; assistant 
treasurer, J. W. Murray; auditor, C. S. 
Mitchell; general manager, Joseph F. Guf- 
fey ; general superintendent, J. K. Beatty; 
general contracting and purchasing agent, 
Matthew Bigger; land agent, W. R. 
Truby ;. directors, James H. Reed, James 
D. Callery, George H. Frazier, H. J. Bow- 
doin, George E. McCague, Joshua Rhodes, 
Patrick Calhoun, Richard Y. Cook, B. S. 
Guinness and Edwin W. Smith. 


The “Economy” Wire Tie. 

The accompanying illustration shows 
the “Economy” wire tie, placed on the 
market by the Wilson & Drew Manufac- 
turing Company, 70 West 100th street, 
New York city. As may be seen from the 
illustration, this wire tie is designed to 


' THE APPLICATION OF THE “Economy” WIRE 


TiE. 


be a great time and material saver. Its 
object is to provide a simple and cheap 
device which not only securely grips and 
binds the wire to the insulator, but may be 
instantly adjusted or removed, and no 
tools are required. 

In applying this wire tie, the long hook 
is slipped over the wire close up to the 
insulator, the curved portion of which fits 
into the bent wire form. The long end of 
the wire with the short hook is then used 
as a lever to draw the wire tightly against 
the insulator, and the short end is hooked 
over the wire at the proper distance from 


the cleat. 
—__<@——__ 


Canadian Bell Telephone Com- 
pany to Make Extensions. 
The Bell Telephone Company of Can- 

ada, it is announced, proposes to spend 
$2,500,000 in extensions and improve- 
ments to the system throughout the Do- 
minion of Canada during this year. Of 
this $800,000 will be expended in Mon- 
treal. The improvements jn this city in- 
clude the rearrangement of the entire serv- 
ice. In this connection it has been de- 
cided to establish a new exchange in the 
north end of the city. It is stated that 
the growth of business through Canada 
during the past year has been phenomenal, 
and that the company is compelled to ex- 
pend large sums to meetsthe demand_for 
telephone service allover the’ country. 
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A New Conduit Clamp. 


The accompanying illustration shows a 
new conduit clamp which has been placed 
upon the market by Pass & Seymour, In- 
corporated, Solvay, N. Y. As may be 
seen, this clamp is neat, compact, and is 


ELECTRICAL REVIEW 
New Electric Mast Hoist. 


A new type of electric mast hoist devel- 
oped by the Lidgerwood Manufacturing 
Company, of New York, to meet some ex- 
acting modern engineering conditions, 
and one of its applications are shown in 


P. & 8. CONDUIT CLAMP ATTACHED Tu GIRDERS. 


-guaranteed by the company to be of suff- 
cient strength to stand up under the most 
severe service. It is easy to install, the 
only tool required being a screw-driver. 


—__<@—___—__ 
A Portable Electrical Grinder. 
The accompanying illustration shows 
the portable electrical grinder placed on 
the market by the Cleveland Armature 
Works, Cleveland, Ohio. This motor 
weighs thirty-five pounds, and is easily 
handled. Where the work is stationary a 
spring attachment may be used. There 
are innumerable places where this portable 


PORTABLE ELECTRICAL GRINDER. 


motor may be used. In addition to sta- 
tionary work it is finding a wide applica- 
tion for grinding rails for bonding, for 
armature finishing and numerous other 
uses. The motors are wound for 500 
volts. 


the accompanying cuts. The special fea- 
ture of the new hoist is that it is wholly 
complete in itself, containing not only the 
electrical motor, controller and resist- 
ances, the two drums for operating the 
boom and fall lines of the derrick, but 
also the boom swinging gear, thus giving 
to the operator full contro] of every opera- 


ELECTRICALLY DRIVEN Mast Holst. 


tion of his derrick while he stands con- 
stantly facing his work. 

Compactness was the dominating re- 
quirement for the new hoist, but there 
was also included a demand for high 
power, perfect reliability and handiness in 
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action. In preparing the foundations of 
such enormous modern buildings as the 
new terminal buildings of the Hudson 
River tunnels at Church, Cortlandt, Dey 
and Fulton streets, New York, and the 
City Investing Building opposite, where 
many caissons were to be sunk closely to- 
gether to the rock a hundred feet or so 
below the surface, it was necessary for 
rapid and economical working to equip 
travelers each with a number of derricks 
and to keep the size of the travelers down 
to the smallest possible dimensions. 

The new Lidgerwood electric mast 
hoist meets these conditions. It elimi- 
nates the space necessary for the leads 
when bull wheel derricks and separate 
hoists are employed.’ In some cases, such 
as are shown in Fig. 2, two booms oper- 
ated by the electric hoists were mounted 
on one traveler. In other cases two der- 
ricks operated by the electric hoists were 
mounted on diagonally opposite corners of 
a square traveler, and these left room for 
two bull wheel derricks to be mounted on 
the other two corners. The new hoist, as 


shown in the cut, is operated by a 250- 


volt, direct-current General Electric mo- 
tor. They are also made to operate on 
alternating current with induction motors. 
The hoist has a nominal 
capacity of 4,000 pounds 
lifted at a speed of 130 feet 
per minute. The drums, 
which measure twelve inches 
in diameter and nineteen 
and three-quarters inches 
face, are each complete with 
brakes, ratchets and pawl, 
giving full control over 
them at all times. In ad- 
dition to the regular brakes 
operated by foot levers, these 
and all other Lidgerwood 
electric hoists are fitted, 
when required, with electric 
solenoid brakes. The sole- 
noid brake is in many in- 
stances very desirable as a 
matter of convenience and 
added safety. This brake is 
applied to the shaft of the 
electric motor. When the 
operating current is turned 
on to the motor it passes 
through the coils of the sole- 
noid, Hfts the armature and 
automatically releases the 
brake. When the current is shut off, or 
in case of its being cut off by accident, the 
armature falls and its weight sets the 
brake with power sufficient to hold the 
entire load of the hoist. 

Persons’ familiar with hoisting work 
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will see from the illustration that all the 
operating levers, pawls and controller han- 
dle are arranged so as to be in the handi- 
est positions possible for the operator. 
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uting the power in this way are important 
factors in increasing the demand for elec- 
tric hoists and other electrically operated 
machines. 


ELECTRICALLY DRIVEN Mast Horst. 


This is a feature of the entire new line of 
Lidgerwood electric hoists. They are all 
arranged so that every operative part is 
ready in hand and in plain view and also 
so that hoisting engineers used to Lidger- 
wood steam hoists find everything on the 
electric hoists convenient for their use. 
Any person who has watched a hoisting 
engineer at work will appreciate the im- 
portance of this feature. The hoisting 
engineer has his attention intently fixed 
at all times on the derrick load or on the 
signal man directing his movements. He 
has no time or chance to look at his en- 
gine. He clutches a lever here, presses a 
foot brake there, catches or releases a pawl 
and turns on or turns off the power and 
the machine must answer his every move- 
ment at once and with certainty. If it 
does not, life and property are endangered. 
An engineer used to a steam hoist does 
not have to relearn his trade when he is 
called upon to handle a Lidgerwood elec- 
tric hoist. 

The use of electric hoists is increasing 
with remarkable rapidity. This is not 
only true in cities where current is natu- 
rally becoming more and more available, 
but also in remote regions where current 


has to be specially generated for this and 


other power purposes. A large percentage 
of the mining hoists now being built are 
for electric operation, and many large en- 
gineering undertakings are supplied with 
power throughout from their own generat- 
ing plants and also from city service 
mains. The economy and ease of distrib- 


The “H. & H.” Flush 
Receptacle. 

The accompanying illustration shows 
the new “H. & H.” receptacle placed on 
the market by the Hart & Hegeman 
Manufacturing Company, Hartford, Ct. 


H. & H. FLusit RECEPTACLE. 


The doors, through which the plug passes, 
operates automatically, and the user has 
little difficulty in operating this receptacle. 
The plug has a thirteen-thirty-second-inch 
notch, permitting the use of a No. 16 
New Code portable cord, and is fuseless. 
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The porcelain base is so constructed that 
it is impossible to short-circuit the re- 
ceptacle when inserting the plug. There 
is space enough in the plug to permit of a 
knot being tied in the cord. The design 
of the plate is such that when used in a 
gang with switches, the appearance is har- 
monious. The screw holes are the same 
distance apart as push switches, and the 
receptacle will fit in the same box. The 
plates are furnished in nickel, polished 
brass, dull brass or polished bronze 
finishes. i 

EEE 
Crocker-Wheeler Motors in a 

Rolling Mill. 


The largest order for steel rails ever 
placed with a single concern was made 
public May 11. This was the order for 
150,000 tons of steel rails placed by the 
Harriman lines with the Tennessee Coal 
and Iron Company for delivery after 
March, 1908. In order to handle its 
greatly increased business the Tennessee 
Coal and Iron Company has just placed 
an order with the Crocker-Wheeler Com- 
pany, of Ampere, N. J., for the complete 
electric motor equipment of its new steel 
rail mill at Birmingham, Ala. The 
Crocker-Wheeler Company has recently 
been obliged to open an office in Birming- 
ham to handle the rapidly increasing busi- 
ness in this section. The 
order includes fifteen Crocker- 
Wheeler form W rolling mill 
motors. The line of form W 
motors is designed for the ar- 
duous service of rolling mills, 
and has attracted very favor- 
able attention in the steel 
world for its ruggedness and 
simplicity of design. The or- 
der aggregates about 575 horse- 
power. 

Among the other purchasers 
and users of the form W roll- 
ing mill motor are the follow- 
ing: Alliance Machine Com- 
pany, Bethlehem Steel Com- 
pany, Carnegie Steel Company, 
Illinois Steel Company, Lorain 
Steel Company, Mineral Point 
Zinc Company, Morgan En- 
gine Company, National Tube 
Company, Pennsylvania Steel 
Company, Shelby Steel Tube 


Company, Tennessee Coal, Iron and Rail- 
road Company, United Engine and 
Foundry Company, Youngstown Sheet 
and Tube Company. These companies 
are installing time and labor-saving elec- 
trical apparatus as fast»as its’fitness is 
demonstrated, 
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DOMESTIC AND EXPORT. 

CAPITAL OF THE CENTRAL AND SOUTH AMERICAN TELE. 
GRAPH COMPANY INCREASED—Stockholders of the Central and 
South American Telegraph Company, at a special meeting held last 
week, voted to increase the capital stock from $8,000,000 to $12,000,- 
000. Of this amount $2,000,000 is to be distributed to shareholders 
of record May 14 as a twenty-five per cent dividend; the stock to 
be issued on June 1. The remaining $2,000,000 is to be issued as 
the directors determine. It was explained that betterments and 
certain concessions in the territory where the company operates 
have been capitalized for $2,000,000, and this amount is to be dis- 
tributed as a dividend. 


INCORPORATION OF CENTRAL INDIANA LIGHTING COM- 
PANY—Articles of association have been filed by the Central 
Indiana Lighting Company with a capital stock of $3,000,000. The 
company is a branch of the National Heat, Light and Power Com- 
pany of New York, which is operating light plants at Taylorsville. 
Jerseyville, Robinson, Charleston, Paris and Pana, Ill.; Lexington 
and Marshall, Mo.; Hoosick Falls, N. Y.; Bennington, Twin City 
and Brattleboro, Vt. The incorporation papers set out that the pur- 
pose of the new organization is to operate gas, electric and heating 
plants in the cities of Bloomington, Columbus, Shelbyville, Fair- 
mount, Summitville, Alexandria and Elwood. The incorporators 
are W. H. Wherry, Jr., John W. Tobin and Ira L. Meloon, all of 
New York city. 


TOLEDO RAILWAYS AND LIGHT COMPANY—A special meet- 
ing of the stockholders of the Toledo Railways and Light Company 
has been called for June 10, at 10 a. m., in Toledo, Ohio. An agree- 
ment authorized by three-fourths of the directors is to be executed, 
purchasing from the Toledo Gas, Electric and Heating Company 
its entire property and assets, including franchises, rights and priv- 
ileges of all kinds. The Toledo Gas, Electric and Heating Company 
is an Ohio corporation, and is now engaged in supplying both elec- 
tricity and artificial gas for power, light, heat and fuel purposes. 
The Toledo Railways and Light Company purposes to continue this 
business. In connection with the matter an increase of $3,000,000 
in the capital stock will be voted upon, increasing the total stock 
from $12,000,000 to $15,000,000. 


SOUTHERN COLORADO POWER PLANT DEVELOPMENT— 
The company, backed by a capital of $10,000,000, which has a three 
months’ option on the Trinidad Electric Street Railway; the Trini- 
dad Light, Power and Manufacturing Company; the Walsenburg 
electric light plant and other electrical plants in southern Colorado 
and northern New Mexico, and which intends to establish a plant 
that will supply electrical power and light to the towns and camps 
in southern Colorado and northern New Mexico, was granted a 
franchise on May 10 for twenty-five years over all county roads by 
the county commissioners, for the erection of poles and transmis- 
sion lines. The grant stipulates that the plant must be in opera- 
tion within one year: The franchise was granted in the name of 
C. L. Hendershot, who is acting for the company. It is understood 
that similar franchises will be asked for in adjacent counties. 


COMPENSATION FOR POWER RIGHTS IN NEW YORK 
STATE TO BE DEMANDED—Governor Hughes has demanded that 
power companies securing from New York state valuable grants 
shall compensate the state for the privilege. The views of the 
governor on this important question were communicated on May 14 
to the promoters of the Long Sault Development Company’s bill, 
which he refused to sign unless a provision was inserted amply 


compensating the state for the rights conferred by the proposed. 


charter. The power people consented to the change and an amended 
bill was later offered in the senate containing the scale of rates 
proposed by the governor. It is estimated that the revenue which 
the company will have to pay the state annually, when in full opera- 
tion, will be $90,000 a year. The Long Sault company proposes to 
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develop electrical power on the St. Lawrence river and its charter 
grants to it valuable rights of state in this international boundary 


stream. The amendment as to compensation provides that during 
the first year of its existence the company shall pay $10,000, the 
second year $15,000 and the third year $20,000, by which time it is 
expected that the company will be in operation. After that the 
company is to pay the state at the rate of seventy-five cents per 
horse-power for the first 25,000 horse-power developed, fifty cents 
for the next 75,000 horse-power developed and twenty-five cents for 
all over 100,000 horse-power, but a minimum of $25,000 must be 
paid to the state. 


READY TO BEGIN CHICAGO TRACTION REHABILITATION— 
Rehabilitation of Chicago’s street-car service under the terms of 
the settlement ordinances has been officially begun. The joint 
beard of supervising engineers will be organized and will take up 
at once the plans for the reconstruction of the city railway’s lines 
and for their operation in partnership with the city. With the 
appointment of the city’s representative by Mayor Busse and with 
his confirmation by the council, the board has been completed as fol- 
lows: Bion J. Arnold, chairman and chief engineer, selected by 
agreement between the city and the companies; Charles V. Weston, 
representing the city; Harvey B. Fleming, representing the City 
Railway. Mr. Arnold announced the appointment of George Weston, 
a brother of the city’s representative, as assistant chief engineer. 
Professor Mortimer E. Cooley, who was one of the leading candi- 
dates for the city position, will be retained in preliminary stages 
of the reconstruction as a consulting engineer. The first business 
to be taken up is the organization of the board’s work into various 
branches as follows: Division of trackage and roadbed, to carry 
out the reconstruction of the tracks under the direction of an assist- 
ant engineer; division of electrical power, to work out the prob- 
iem of the distribution of the power required for the new system 
under the direction of an electrical engineer; division of power- 
house construction, to supervise the building of new power-houses 
if it is decided to manufacture instead of purchase current; divi- 
sion of cars and operation, to supervise the rehabilitation of all 
rolling stock and put into effect through routes and other service 
regulations; division of subways, to have charge of the construction 
of the underground street railway system as soon as authorized 
by the city council and in the neantime to supervise the rebuilding 
of the river tunnels in conformity with that plan; division of ac- 
counting and auditing, to have charge of all bookkeeping, including 
the division of receipts between the city and the company. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. 
November 30. 

American Society of Mechanical Engineers. 
ing, Indianapolis, Ind., May 28-31. 

International Independent Telephone Association. 
June 4-6. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

American Railway Master Mechanics’ Association. 
ing, Atlantic City, N. J., June 12-14. 

Pacific Coast Electric Transmission Association. 
Cal., June 18-20. 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 

Society for the Promotion of Engineering Education. 
School of Applied Science, Cleveland, Ohio, July 1-3. 

National Electrical Contractors’ Association. Annual meeting, 
New York city, July 17-19. 

International Association of Municipal Electricians. 
Va., August 20-22. 

Ohio Electric Light Association.. Annual meeting, Toledo, Ohio, 
August 20-22. 


Norfolk, Va., April 26 to 
Semi-annual meet- 
Chicago, Ill., 
Annual meeting, Washing- 
Annual meet- 
Los Angeles, 
Annual 
Annual meeting, At- 
Annual meeting, 


Case 


Norfolk, 
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ELECTRIC LIGHTING. 
SOUTH NORWALK, CT.—The city has appropriated $27,000 
for the enlargement of the municipal electric light plant. 


VALLEY CITY, N. D.—Residents of Valley City have voted to 
sell the city electric light plant, which has not been successful. 

ITHACA, N. Y.—The Ithaca Electric Light Company has let a 
contract for improvements to iis system which will involve an ex- 
penditure of $10,000. 


DOVER, N. J.—The entire stock of the Dover Electric Light 


Company has been purchased by E. L. Thompson, of New York, a 
summer resident of Dover. 


UTICA, N. Y.—At a meeting held at Deansboro the town board 
of Marshall granted a franchise to the Oriskany Hydro-Electric 
Company to build a transmission line through that town. 


JACKSONVILLE, FLA.—A. A. Kind, electrical contractor, of 
Jacksonville, has been awarded a contract to furnish Green Cove 
Springs with an electric light and water plant. Work will begin 
as soon as possible.. j 


CINCINNATI, OHIO—At the annual meeting of the Cincinnati 
Gas and Electric Company, C. L. Harrison and L. J. Hauck were 
elected directors to fill the vacancies caused by the retirement of 
W. S. Rowe and A. Howard Hinckle. 


SEGUIN, TEX.—The waterworks trustees have been placed in 
charge of the newly acquired electric light plant and have already 
taken steps looking toward its modernization. Ten thousand 
dollars will at once be put in the plant. 


ATHENS, OHIO—A contract for enlarging and equipping the 
city electric light plant has been awarded to the Ross Hull Com- 
pany, of Columbus, and the Post-Glover Electric Company, of Cin- 
cinnati, amounting to about $5,000. 


HAMILTON, OHIO—The Harrison Light and Water Com- 
pany, of Harrison, was sold on May 1. It is understood that the 
bondholders’ committee, under the direction of President Charles 
A. Hinsch, of the Fifth National bank, of Cincinnati, bid in the 
property. ’ 


HAZLETON, PA.—The advent of the new Consumers’ Electric 
Light and Power Company has brought about a reduction in the 
price of light, the Hazleton Electric Light Company issuing notice 
of an eighteen per cent reduction on a three-year contract and 
twenty-five per cent on a five-year contract. 


ASHLAND, NEB.—The plant of the Ashland Light, Mill and 
Power Company, located on Wahoo creek, north of Ashland, 
burned on May 8. Repairs aggregating $3,000 have recently been 
made and bring the loss up to $10,000, with $3,000 insurance. 
Omaha capitalists are interested in the company. 


BROCKTON, MASS.—The Edison Electric Illuminating Com- 
pany, of Brockton, has placed contracts for the immediate erection 


of a 5,000-horse-power plant in East Bridgewater, for the production . 


of electrical energy to be sold to consumers in this district, and also 
for the addition of a $100,000 annex to its School street plant in 
Brockton. 


AUGUSTA, ME.—The city of Augusta has entered into a new con- 
tract for lighting with the Kennebec Light and Heat Company. The 
price for arc lamps has been reduced from $75 to $65 per annum, 
and that for street incandescent lamps from $36 to $30. The 
lighting company has also made a reduction in the rates for com- 
mercial service. 

WASHINGTON, D. C.—H. G. and L. G. Dill, consulting and con- 


tracting engineers, of Washington, have been awarded the contract 
for erecting a new power-house for the Roanoke Heat, Light and 


Power Company, Roanoke, Va. The building specifications call for 


a steel frame and reinforced concrete fioor. The cost of the build- 


ing will be $25,000. 


MASSILLON, OHIO—The plants of the A. Beyer Electric Com- 
pany, of New Philadelphia and Canal Dover, have been purchased 
by a syndicate of Cincinnati capitalists who will incorporate a com- 
pany to be known as the Tuscarawas County Electric Light and 
Power Company. The company has contracts for lighting the 
citles of New Philadelphia and Canal Dover. 
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SEATTLE, WASH.—Bids for the supply of equipment to double 
the capacity of the city lighting plant will be received. The appa- 
ratus advertised for is: two 8,000-horse-power turbines; two 4,000- 
kilowatt, 2,300-volt, sixty-cycle, three-phase, revolving-field, alter- 
nating-current generators; nine 1,500-kilowatt, 2,300-35,000-volt 
transformers for the generating station and eight 54,000-2,500-volt 
transformers for the substation. 


LANCASTER, PA.—Articles of consolidation of the Stroever 
and Leland Electric Light companies have been filed in the re- 
corder’s office. The new corporation will be known as the Man- 
heim & Mount Joy Electric Light Company. The capital stock is 
$10,000, and the directors are: J. H. McNeal, president; H. C. Case, 
L. N. Endebrock, secretary, all of Philadelphia, and E. L. Baker 
and George R. Heisey, of Lancaster. 


TORONTO, ONTARIO—The Toronto Electric Light Company has 
been granted authority to increase its capital from $3,000,000 to 
$4,000,000. The Robert Simpson Company has also secured an 
{increase of capitalization from $1,000,000 to $2,500,000 and is 
authorized “to provide for the acquisition, manufacture, use, sale 
and other disposition of electricity for heat, light and power for 
the purposes of the company and for the sale and transmission to 
others of any surplus of the same.” 


LARAMIE, WYO.—It is learned that the electric light plant of 
this city, owned by the Laramie Light and Power Company, in 
which Denver capital is interested, was sold March 28 to a syndi- 
cate represented by J. A. Arbogast, of Waynesburg, Pa., and E. A. 
Phinney, of Ouray, Col. Arbogast is president and Phinney secre- 
tary of the new company. The plants at Ouray and Laramie are 
to be consolidated under the same management and the plant at — 
Laramie much improved and enlarged. 


LITTLE FALLS, N. Y.—As a sequel to the purchase of valuable 
water rights on the East Canada creek, near Ingham’s Mills, some 
weeks ago, by the East Creek Electric Light and Power Company, 
comes the announcement that the company has made tentative 
plans for the erection of a large power plant at this point during 
the coming summer, and that already a surveying corps has been 
located at Ingham’s Mills to make the necessary preliminary survey. 
The corps is in charge of Stanley Dean, of New York. 


ALBANY, N. Y.—The state commission on gas and electricity 
has approved the application of the New York & Ontario Power 
Company for a certificate of authority to do business and con- 
sented to the issuance of $150,000 in stock and $150,000 bonds. The 
original application was for consent to issue $2,000,000 bonds and 
$2,000,000 stock, which subsequently was amended to $250,000 bonds 
and $250,000 stock. The company will sell electricity for light, heat 
and power in the city of Ogdensburg, the village of Waddington and 
the towns of Waddington and Lisbon. 


ST. PAUL, MINN.—Work has been commenced by the St. 
Anthony Falls Water Power Company on a new electrical power- 
house on the east bank of the Mississippi at Minneapolis. The com- 
pany will put in a plant at an expenditure of $300,000, nearly $1,- 
000,000 being saved due to the fact that the present dams in the 
river will not have to be altered. The new power-house is expected 
to generate at least 14,000 horse-power, making the total horse- 
power generated in Minneapolis 58,000. Just what the power will 
be used for the officials refuse as yet to announce. 


SPOKANE, WASH.—G. Scott Anderson, of Wallace, is at the 
head of a corporation which will erect a power plant on Big Creek, 
southeast of Wardner, for the purpose of supplying the mines of 
that section of the Coeur d’Alenes with electric power. Articles of 
incorporation are now being drawn for the company, which will be 


known as the Inland Power Company. The incorporators include 


Stephen P. Wright, of Butte; G. Scott Anderson, of Wallace; M. W. 
Bacon, of Butte; William H. Hall, of Butte, and James H. McDoney, 
of Chicago. The company will expend about $300,000 on the build- 
ing and equipment of its plant. It owns the right to a large volume 
of water from Big Creek, and will be able to supply the mines with 
all the power necessary. The large increase in mining operations 
in the Coeur d’Alenes has caused a great shortage of power, for the 
Washington Water Power Company is unable to supply the de- 
mand. It is said that even when that company’s new line is in 
operation the supply will be inadequate, 


850 


ELECTRIC RAILWAYS. 
MARENGO, IOWA—The board of directors of the Marengo & 
Midland Railway Company has authorized the closing of a contract 
for a survey of the proposed line. 


ALBANY, N. Y.—The board of railroad commissioners has con- 
sented to the issuance of a first mortgage for $1,000,000 by the Syra- 
cuse & South Bay Railway Company. 


WINONA, MINN.—The statement is given out by officials of the 
Chicago Great Western road that within the next year the Rochester- 
Winona branch of the Great Western will be electrified. 


MINNEAPOLIS, MINN.—A certificate of incorporation for the 
Twin City & Lake Superior Railway Company, of Maine, has been 
filed with the secretary of state. The company is capitalized at 
$7,000,000. 


PITTSBURG, PA.—The Waynesburg & Washington Street Rail- 
way Company has been formed to build a traction system down 
Ten Mile Creek into Washington county and to the Monongahela 
river at Millsboro. 


LINCOLN, ILL.—The Lincoln Street Railway Company has been 
absorbed by the Lincoln Railway and Light Company with a 
capital of $150,000. W. H. Schott has been made chief engineer, 
and J. H. Thorpe manager. The company will put the present line 
in first-class condition, and will also install a heating system. 


COLUMBUS, OHIO—At a meeting of the stockholders of the 
Cincinnati & Columbus Traction Company held at Cincinnati the 
following directors were reelected: H. H. Hoffman, General Lewis 
Seasongood, Henry Burkhold, Harry J. Gibson, J. C. Thoms, J. A. 
Andrews, Burton Fox and Richard C. Swing. 


BROOKLYN, N. Y.—The Coney Island & Brooklyn Railroad has 
decided to issue the $1,500,000 of new stock authorized a short 
time ago, to stockholders at par. The proceeds are to be used for 
the improvement of the property, including the building of new 
power plants. The new stock issue raises the capital outstanding 
from $2,000,000 to $3,500,000. 


ALBANY, N. Y.—The state board of railroad commissioners has 
consented to the issuance by the Bennington & North Adams Street 
Railway Company of a mortgage of $450,000 under condition that 
the mortgage now authorized of the Bennington & Hoosick Valley 
Railway Company for $250,000 be cancelled and the bonds now out- 
standing, amounting to $182,000, be cancelled. 


MONTPELIER, VT.—Ex-Mayor Frank M. Corry, Edward H. 
Deavitt, state treasurer, and I. M. Frost, formerly superintendent 
of the Vilas Electric Company, have purchased a controlling interest 
in the Barre & Montpelier Traction and Power Company, which 
operates the electric railroad between this city and Barre. The 
price paid is not made public but it is said to be between $225,000 
and $250,000. 


SPRINGFIELD, OHIO—Stacey B. Rankin has been appointed re- 
ceiver for the Washington Traction Company by Judge A. H. 
Kunkle, his bond being placed at $250,000. The action was taken 
on motion of the Guaranty Title and Trust Company, of Pittsburg, 
in the cases of George W. Baker against the Springfield, Charleston 
& Washington Electric Railroad Company and William J. Ramsey 
against the Washington Traction Company. 


CALGARY, ALBERTA—Calgary ratepayers have decided by vote 
to install a street-car system, the vote being three to one for the 
by-law submitted to the ratepayers. There is a strong probability 
that the road, to be built and running by the end of 1908, will be 
municipally owned. The city engineer and aldermen are looking 
over the ground, deciding on routes, but it is not thought advisable 
to raise the $250,000 necessary for the work now. This will be done 
next year. 


LANSING, MICH.—The Jackson Consolidated Traction Com- 
pany’s lines have been purchased by the Mills-Moore-Elliott syndi- 
cate, which owns the Michigan United Railways. The Michigan 
United Railways controls fifteen lines, including three city systems. 
George W. Moore and Myron W. Mills, of Port Huron, and James 
R. Elliott, of Lansing, are the principal owners of the Michigan 
United Railways. The original capital was $1,000,000. It is now $5,- 
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000,000. Mortgages amounting to $7,000,000, running to the Knicker- 
bocker Trust Company, embrace all outstanding accounts. 


MIDDLETOWN, CT.—The project for the construction of an 
electric road between Moodus and East Hampton has been revived 
and outside capitalists have now taken hold of the undertaking. 
The company which holds the franchise has elected George F. Mar- 
shall, of Malden, Mass., president, and Fred M. Hoadley, of Provi- 
dence, secretary and treasurer. The line will be about ten miles 
long. A considerable amount of capital has already been subscribed 
by merchants and manufacturers who would be directly benefited 
by the road. 


KEOKUK, IOWA—Assurance is given by the promoters of the 
Mississippi Valley Electric Railway Company that its proposed 
electric railway line from Nauvoo, Ill, to Niota, Ill, and from 
Nauvoo to Carthage and Hamilton, Ill., and Keokuk, will be built. 
Major Calhoun, the consulting engineer, says that the rails for 
the entire line have been bought from the Lackawanna Steel Com- 
pany for delivery in August and September. The contract for grad- 
ing will be let on or before June 15, and the line completed about 
March of next year. The Hancock county board of supervisors has 
granted the company the right to cross all roads along the pro- 
posed route of the interurban line in Hancock county outside of the 
incorporated city limits of Carthage, Elvaston, Hamilton and 
Nalivoo. 


SAN FRANCISCO, CAL.—Richard Hotaling, W. M. Rank and 
their associates have made a deal with a Baltimore syndicate by 
which an electric railroad system is to be built in Marin, Sonoma, 
Napa and Lake counties, with ferryboat connection with this city. 
The deal includes the purchase of the Petaluma & Santa Rosa elec- 
tric road. The proposed system will enter the territory of the 
Northwestern Pacific in Marin and Sonoma counties and that of the 
Southern Pacific in Sonoma and Napa counties. The undertaking 
involves an expenditure of between $10,000,000 and $15,000,000. 
Hotaling, Rank and their associates already have a terminal on 
Richardson's Bay, just across from Sausalito, and they have made 
surveys from it to San Rafael, thence to Novato and Napa, and 
The proposed road will embrace an extension 
of the Petaluma line northward into the Healdsburg and Cloverdale 
country. Ultimately it will be extended into Lake county. 


ALBANY, N. Y.—The state railroad commission has consented to 
the increase of its capital stock by the South Brooklyn Railway 
Company from $150,000 to $500,000 and to the issuance of a mort- 
gage for $4,000,000 by the company. The commission has also con- 
sented to the issuance of a mortgage of $2,000,000 by the Canarsie 
Railrcad Company and to the issuance of a mortgage by the Sea 
Beach Railway Company for $2,000,000. The Brooklyn Rapid Transit 
Company has entered into an agreement with the three com- 
panies to furnish within the next ten years such moneys as each 
of these companies shall require for extensions, additions and im- 
provements and to take in exchange therefor certificates of in- 
debtedness of such companies, payable on demand, upon the con- 
dition that not only shall the certificates of indebtedness thus to 
be issued and sold to the Brooklyn Rapid Transit Company, but also 
the certificates heretofore issued, shall be secured by the mort- 
gages of the railroad companies issuing such certificates as collateral 
security. 


TROY, N. Y.—Right of way has been secured between Troy and 
Hoosick Falls for a trolley line. It is believed that the line, which 
will be about twenty-five miles long, is to be a part of the system of 
electric roads which the New York, New Haven & Hartford com- 
pany is securing in western and southern New England. The 
proposed trolley line will parallel the Boston & Maine to Troy. 
The right of way secured begins at North Hoosick and runs through 


Eagle Bridge, Buskirk, Johnsonville, Valley Falls, Schaghticoke and 


Melrose. A branch will run from Hoosick Falls to Cambridge, and 
another from Hoosick Falls to Pownal, Vt. At the last place con- 
nections will be obtained with the Berkshire lines from North 
Adams to Williamstown and Bennington, Vt. George E. Green, of 
Hoosick Falls, who built the line from that place to Bennington, 
which is now the property of the Berkshire road, acted as purchas- 
ing agent. Power for the system will be secured from the Hoosick 
river at Schaghticoke, where a dam and power-house are being built 
to develop 100,000 horse-power. 


May 25, 1907 


PERSONAL MENTION. 


MR. LAMAR LYNDON, the well-known consulting electrical en- 
gineer, New York city, has moved from 80 William street to No 
2 Rector street, with offices on the sixteenth floor. 


MR. WILLIAM S. HURLEY, of Brooklyn, N. Y., has been ap- 
pointed a member of the Board of Rapid Transit Commissioners of 
the city of New York by Mayor McClellan. Mr. Hurley is a wealthy 
flour merchant, and is vice-president of the Borough Bank of 
Brooklyn. 


MR. H. W. CANNING announces that he has opened an office in 
Birmingham, Ala., in the Brown-Marx Building, and will represent, 
in the southern district, the Ball Engine Company, Erie, Pa.; the 
Murphy Iron Works, Detroit, Mich. and the Whiting Foundry 
Equipment Company, Harvey, Ill. 


MR. GEORGE H. WALBRIDGE, the manager of the Lackawanna 
Light Company, with offices in Scranton, Pa., it is said. will resign 
and affiliate with prominent New York interests. The Scranton 
Electric Light Company, which is owned by the American Gas and 
Electric Company, has practically absorbed the Lackawanna Com- 
pany, and George N. Tidd has been made general manager. 


MR. EUGENE V. MALING, superintendent of the Shelburne 
Falls & Colerain Street Railway, has presented his resignation and 
is to sever his relations with the company June 10. Mr. Maling 
has made no definite plans for the future, but will probably con- 
tinue in street railway work. Mr. Maling went to Shelburne Falls 
fourteen months ago and took the active direction of the company’s 
affairs. 


MR. C. E. WAKEMAN, fos about two years superintendent of 
the Whitehall (N. Y.) plant of the Consolidated Light and Power 
Company, has resigned and accepted a similar position with the 
Glens Falls Electric and Gas Company of Glens Falls. He suc- 
ceeds his brother, E. A. Wakeman, who goes from Glens Falls to 
Terre Haute, Ind. The position made vacant by Mr. Wakeman’s 
resignation has been filled by W. F. Lord, of Glens Falls. 


DR. ALEXANDER GRAHAM BELL, who has been in England 
for about a month, returned to this country on Sunday, May 19, on 
the Hamburg-American liner Amerika. Dr. Bell and his wife 
spent most of their time in England touring in a motor car. While 
visiting the old village of Braunton, Dr. Bell made quite a collec- 
tion of epitaphs appearing on some of the old tombstones in the 
cemetery of that primitive village. Concerning his immediate 
plans, Dr. Bell said he was going to his laboratory at Cape Breton, 
and would continue a series of experiments with large motor-power 
kites. 


OBITUARY NOTES. 


MR. CHARLES FREDERICK CUTLER, of Morristown, N. J., 


president of the New York Telephone Company, 
Saranac Inn, Saranac Lake, N. Y., on Saturday, 
his sixty-fifth year. 
ham, Mass., later traveling through the West buying grain. A num- 
ber of years ago he became interested in the telephone business, 
and moved to Brooklyn, N. Y. He was one of the founders of the 
New York & New Jersey Telephone Company, of which he was 
president, and also became interested in the Metropolitan Telephone 
and Telegraph Company, now the New York Telephone Company. 
He was known throughout the country as one of the foremost men 
in the telephone business, and did much to promote its uni- 
versal development. He was interested also in several banks. At 
his death he was a director of the Bell Telephone Company of 
Philadelphia, the Delaware & Atlantic Telephone and Telegraph 
' Company, the Chesapeake & Potomac Telephone and Telegraph 
Company, the Hudson River Telephone Company, the Central New 
York Telephone and Telegraph Company, the Empire State Tele- 
phone and Telegraph Company, and the New York & Pennsylvania 
Telephone and Telegraph Company. The family has resided at Mor- 
ristown for more than twenty years. In the death of Mr. Cutler 
the business and social world loses one of its most esteemed and 
honored members. While of a quiet nature he was recognized 
as one of the most potent forces in the upbuilding of the telephone 
industry and the great success to which his companies have at- 


died at the 
May 18, in 
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tained is due in large measure to his sagacity and executive ability. 


On Tuesday a special train of five cars left New York over the 
Lackawanna Railroad bearing to Morristown as mourners a number 
of the most prominent telephone men in the country. The execu- 
tive offices of the company were closed for the afternoon. 


MR. CHARLES K. STEARNS, a well-known and highly esteemed 
electrical engineer, died at his home in Boston, Mass., on Monday, 
May 13. Mr. Stearns was forty-two years of age, and is survived by 
a widow. In connection with his death the following tribute has 
been received from one who knew him well, H. C. Spaulding: “In 
Charles K. Stearns the engineering profession loses one of the kind 
of men it can ill afford to lose; one of the men who combined in a 
rare degree the result of technical training, practical experience and 
sterling integrity. In private life and in his work the keynote of 
every action might fittingly be expressed in the two words, ‘thorough- 
ness’ and ‘sincerity.’ In commercial electrical engineering, espe- 
cially as applied to railroad methods and economics, many a detail 
of design and construction now accepted as ‘standard’ is due to his 
ingenuity and initiative. With a heart as tender as a woman’s in 
family and personal relations, but with a conservative and coolly 
analytical judgment, inherited from good old New England Puritan 
stock, his was a rarely balanced temperament. Many a struggling 
salesman and contractor has good reason to remember his readiness 
to ‘help out’ on a genuine error or unfortunate business condition 
for which he was not responsible, but the ‘shirk’ or ‘quitter’ found 
him inexorable, as the record of many a railroad and power and 
lighting system will bear silent evidence to-day. To his friends a 
friend of friends; to his employers a faithful servitor; to his busi- 
ness associates a rare exponent of the ‘square deal’ in business rela- 
tions; and to all who knew him a gentleman; broad in all that lib- 
erality to others means and narrow in the performance of self-mani- 
fest duty; such was the character of Charles K. Stearns.” 


NEW PUBLICATION. 


BULLETIN OF THE BUREAU OF STANDARDS—The last two 
issues of the Builetin of the Bureau of Standards, No. 3, Vol. Il, 
and No. 1, Vol. IlI, contain a number of contributions from members 
of the staff which are of exceptional interest. The Bureau, for the 
past two years, has been giving a large amount of attention to in- 
vestigations in radiation, these including studies of photometric 
as well as thermometric problems, and, as might be expected, a 
number of these articles deal with the different phases of this sub- 
ject. In bulletin No. 3 of Vol: II are given two articles, one entitled 
“Preliminary Measurements on Temperature and Selective Radia- 
tion of Incandescent Lamps,” by C. W. Waidner and G. K. Burgess, 
and the other, “On the Determination of the Mean Horizontal In- 
tensity of Incandescent Lamps by the Rotating Lamp Method,” by 
E. P. Hyde and F. E. Cady. P. G. Nutting contributes an article 
entitled “Purity and Intensity of Monochromatic Light Sources;” 
and W. W. Coblentz two articles, one on “Radiometric Investigations 
of Infra-Red Absorption and Reflection Spectra,” and the other, 
“A Vacuum Radiomicrometer.” Bulletin No. 1 of Vol. III has two 
articles dealing with this field of research, both by E. P. Hyde, one 
entitled “A Comparison of the Unit of Luminous Intensity of the 
United States with Those of Germany, England and France,” and 


‘the other, “Geometrical Theory of Radiating Surfaces with Discus- 


sion of Light Tubes.” All of these articles deal with subjects which 
are of immediate interest. Another field of research is that dealing 
with the calculation and measurement of inductance. E. B. Rosa 
contributes an article on “Revision of the Formule of Weinstein 
and Stefan for the Mutual Inductance of Coaxial Coils;” and also, 
in conjunction with Louis Cohen, one entitled “The Mutual Induct- 
ance of Two Circular Coaxial Coils of Rectangular Section.” Dr. 
Rosa also contributes to bulletin No. 1 of Vol. III an article in the 
same line of investigation, entitled, “On the Geometrical Mean 
Distances of Rectangular Areas and the Calculation of Self-Induct- 
ance,” and the same author has a study, “The Compensated Two- 
Circuit Electrodynamometer,” in this number. The latter contains 
as well three other articles of considerable interest. F. J. Bates 
and J. C. Blake have a study on “The Influence of Basic Lead Ace- 
tate on the Optical Rotation of Sucrose in Water Solution,” and 
H. N. Stokes and J. R. Cain have two studies, one entitled “On the 
Colorimetric Determination of Iron with Special Reference to Chem- 
ical Reagents,” and the other entitled “On Sulphocyanic Acid.’ 


NEW INCORPORATIONS. 


SICKLES, OKLA.—The Sickles Telephone Company. $1,000. 
E. H. Noble, general manager, 
ATHENS, WIS.—Athens Telephone Company, Athens. An 


amendment increasing its capital from $750 to $6,000. 


DES MOINES, I0WA—Wesley Rural Telephone Company, of 
Wesley. $2,000. C. K. Horan is one of the stockholders, 


SPRINGFIELD, ILL.—Chicago & Southern Traction Company, 
Chicago. Capital increased from $2,000,000 to $5,000,000. 


SPRINGFIELD, ILL.—Berry Ice and Power Company. $25,000. 
Incorporators: Fred Kalich, Sears Lehmann, H. F. Hamey. 


MADISON, WIS.—Automatic Telephone Company, of Milwaukee. 
An amendment reducing its capital stock from $50,000 to $5,000. 


WOODWARD, OKLA.—The Indian Creek Telephone Company. 
$5,000. Incorporators: A. W. Green, Semer Mason and J. C. Stead- 
man. 


SPRINGFIELD, ILL.—Lanark Mutual Telephone Company. $12,- 
000. Incorporators: George W. Nichol, David H. Stitzel, John R. 
Wolf. 


OLYMPIA, WASH.—Electric Transportation Company, of Seattle. 
$50,000. Incorporators: C. J. Zinthes, E. M. Farmer and Robert 
M. Dyer. 


KINGFISHER, OKLA.—The Huntsville Telephone Company. 
$2,700. Incorporators: M. B. Gilliland, E. M. Hale and Joseph 
Thomas. 


CALDWELL, KAN.—The Farmers’ Mutual Telephone Company, 
of Caldwell, operating in Oklahoma. $1,400. Thomas E. Down- 
ing, manager. 


HOOKER, OKLA.—The Hooker Telephone Company. $20,000. 
Incorporators: N. O. Stevenson, J. C. Becker, R. B. Broder and 
A. C. Murphy. 


SHIRLEY, OKLA.—The Shirley Rural Telephone Company. 
$1,000. Directors: J. M. Brown, H. G. Taylor, P. Martin and 
Charles Phenix. 


OKLAHOMA CITY, OKLA.—The Twin Creek Telephone Com- 
pany. $50,000. Incorporators: P. J. Petrasek, William P. Reding 
and N. J. Reding. 


OLYMPIA, WASH.—Port Orchard Electric Power Company, of 
Port Orchard. $100,000. Incorporators: Adah M. Eubanks and 
Alfred S. Eubanks, 


AUSTIN, TEX.—Wichita & Northwestern Telephone Company, 
of Wichita Falls. $10,000. Incorporators: R. E. Huff, C. A. Huff 
and William McGregor. 


HARRISBURG, PA.—Roscoe Telephone Company, Roscoe. $5,000. 
Directors: B. L. Lamb, W. C. Smith, T. J. Underwood, California; 
J. H. Underwood, Roscoe. 


MILWAUKEE, WIS.—Colby & Southwestern Telephone Com- 
pany, Colby. $600. Incorporators: Louis F. Frome, Henry A. 
Frome and A. K. Andrews. 


AUSTIN, TEX.—The Gainesville Electric Railway and Light 
Company. An amendment to its charter changing its name to the 
Gainesville Traction Company. 


DELAWARE, OHIO—The Delaware Water Power and Realty 
Company. $20,000. Incorporators: Thomas J. Griffin, J. F. Gaynor, 
E. F. Gwynn and J. G. Rosenthal. 


CORTLAND, N. Y.—Cortland County Lighting Company. $250,- 
000. Directors: Joe J. Hatch, Arthur McCausland, J. A. Byrne, of 
New York; W. J. Bagnell and L. B. Grant. 


BURLINGTON, OKLA.—The North Union Telephone Company. 
$10,500. Incorporators: Henry Welsh, T. Morgan, William Mahoney, 
Frank Veach, Joseph Fash and G. F. Keeler. 


STARRUCCA, PA.—Starrucca Rural Telephone Company. $4,500. 
Incorporators: William H. Travis, Hale Eddy, N. Y.; George F. 
Brooker and A. W. Larrabee, Starrucca, Pa. 


DRIFTWOOD, OKLA.—The Citizens’ Telephone Company. 
$3,500. Incorporators: H. J. Kraigh, J. W. Gass, A. C. Hoeffer, 
W. E. Barkley, W. H. Cloyd and S. C. Lambert. 
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JACKSON, MISS.—The Mississippi Independent Telephone and 
Telegraph Company, of Meridian. $50,000. Incorporators: S. A. 
Jones, W. N. Ethridge, C. B. Luck and others. 


KENOSHA, WIS.—Kenosha Electric Railway Company, Kenosha, 
An amendment increasing its capital from $150,000 to $1,000,000, 
and its directorate from three to five directors. 


RICHMOND, VA.—The Appomattox Telephone Company. $5,000. 
Incorporators: H. D. Flood, S. L. Ferguson, J. R. Horsley, J. R. 
Atwood, B. F. Oden, secretary and treasurer, all of Appomattox, 


CAPRON, OKLA.—The Capron Telephone Company. $7,000. 
Tncorporators: F. J. Fask, J. M. Daughety, Charles E. Curran, 
Charles Swartz, J. C. Welker, William Webb and E. U. Anderson. 


PIERRE, S. D.—Wagner, Lake Shore & Armour Traction Com- 
pany. To construct an electric line from Wagner to Mitchell, a 
distance of sixty-five miles, with a branch to Lake Andes. $1,000,000. 


ALBANY, N. Y.—Wythe Electric Light, Power and Warehouse 
Company, Brooklyn. $300,000. Directors: Arthur Iselin, Lincoln 
Cromwell, G. H. Blish, W. H. Bennett and Isadore Katzerberger, 
of Brooklyn. 


ROCHESTER, N. Y.—H. B. Pulver Company. $5,000. To conduct 
a gas and electric supply and manufacturing business, also to buy 
and sell real estate. Directors: Homer B. Pulver, George W. 
Winkleman and Edward M. Weidert. 


JERSEY CITY, N. J.—Chenango Valley Electric Railway Com- 
pany. To build and maintain an electric road between North Hamil- 
ton and Binghamton, N. Y. $100,000. Incorporators: H. O. Cough- 
lan, L. H. Gunther and John R. Turner. 


ALBANY, N. Y¥.—The Syracuse & Chittenango Company, of 
Syracuse. To operate an clectric street surface road from Syracuse 
to Chittenango, Madison county, a distance of eighteen miles. 
$500,000. Directors: W. H. Dowe and G. S. Terry, of New York, 
and C. B. Everson, of Syracuse. 


HOUGHTON, MICH.—Calumet Electric and Improvement Com- 
pany, of Calumet and Lake Linden. To produce and supply electric- 
ity for lighting and other purposes, business to be conducted in 
Calumet and Lake Linden. $100,000. Stockholders: John Daniell, 
Richard Edwards, William Oates, all of Laurium. 


TOPEKA, KAN.—Kansas City, Lamar & Denver Railroad Com- 
pany. To build either a steam or electric line from Concordia to 
Salina. $100,000. Incorporators: T. E. Bacus, Kansas City, Mo.; 
E. R. Mackie, Concordia; John Reafsnyder, Delphos; J. C. Mason, 
Meredith; R. H. Burns, Lamar and W. H. Burns, Lamar. 


HARRISBURG, PA.—Elizabethtown & Deodate Street Railway 
Company. Torun from Elizabethtown through Hockerville to Cone- 
wago township and Deodate, a distance of six miles. $36,000. 
M. S. Hershey, of Hershey, president. Directors: W. H. Lebkicher, 
John E. Snyder, Lancaster; S. C. Stecher, Hummelstown, and C. S. 
Maulfair, Annville. 


GRAND RAPIDS, MICH.—Vincennes Electric Company. Or- 
ganized for the purpose of producing, furnishing and selling electric 
light and power, with offices at Boston, Mass.; Vincennes, Ind., and 
Grand Rapids. $5,000, of which $2,500 is subscribed and $1,000 is 
paid in. Stockholders: Frank G. Dean, Raymond E. Preble and 
F. D. A. Stevens, all of Grand Rapids. 


MONTGOMERY, ALA.—Sand Mountain Electric Company, with 
headquarters at Albertville. To generate steam and electric power 
at Short Creek, near Albertville, to sell it to cities and towns 
within a radius of fifty miles, and to build and operate a railroad 
from Gadsden to Scottsboro. $50,000. Incorporators: Leon C. Mc- 
Cord, secretary to the Supreme Court; E. O. McCord, Rena B. 
McCord, C. M. E. Mann, W. E. Snead and J. B. Roberts, Montgomery. 


YORK, PA.—York Telephone and Telegraph Company, a cor- 
poration which has absorbed the York Telephone Company. $500,- 
000. Directors: D. F. Lafean, G. B. Rudy and William S. Eisenhart. 
The charter gives the right to the company to maintain a system 
of telephone and telegraph lines, exchanges and stations in Phila- 
delphia, Montgomery, Delaware, Chester, Lancaster, York, Dauphin, 
Cumberland, Adams, Franklin, Huntington, Fulton, Bedford, Som- 
erset, Westmoreland, Fayette, Washington and Allegheny, counties. 
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TELEPHONE AND TELEGRAPH. 


LANDIS STORE, PA.—The Mountain Telephone Company held 
a meeting recently and organized by naming thirteen directors, a 
president, treasurer and other officers, to serve during the ensu- 
ing year. The company has its principal office at this place. 


LOS ANGELES, CAL.—Clarence H. Mackay, president of the 
Postal Telegraph Company, announces that the company will soon 
commence the construction of a new route beginning at Salt Lake 
City and ending at San Francisco. At a point midway, probably 
at Reno, a connecting route will be run south into Nevada, touching 
Goldfield, Tonopah, Manhattan, Rhyolite, Beattie and other towns, 
to a point on the main line of the Santa Fe. One thousand or 1,200 
miles of new line will be constructed at an approximate cost of 
$1,000,000. 


CANASTOTA, S. D.—As the result of a meeting held by a num- 
ber of the farmers residing in this vicinity it was decided to or- 
ganize a rural telephone company, which will be incorporated under 
the name of the Farmers’ Telephone Company No. 2. The follow- 
ing officers were elected: president, M. E. Mitchell; vice-president, 
Samuel Morrow; secretary, John Parsons; treasurer, Charles Kost- 
both. The work of constructing the new system will commence as 
soon as the material is received. Arrangements have been made 
to make connection with the Canastota central office. 


OMAHA, NEB.—The Independent Telephone Company has filed 
with the county clerk a mortgage to secure the issue of $3,300,000 of 
bonds recently authorized by the corporations. The mortgage covers 
all of the real and personal property of the company, including the 
franchises, conduits and other appliances and runs to the Title 
Insurance and Trust Company, of Los Angeles, Cal., in trust for the 
bondholders. At a meeting of the stockholders of the company 
the same officers and directors were reelected for the coming year. 
The officers are U. S. Grant, Jr., of San Diego, president; F. H. 
Stow, vice-president; F. S. Graves, secretary, and C. E. Bittinger, 
treasurer. The directors of the company are: W. F. Ely and F. H. 
Stow, of Omaha, and U. S. Grant, Jr., of San Diego, Cal. The 
work of installing the Omaha plant is now under way. 


PORTLAND, ME.—The Atlantic Telegraph Company, which 
formerly operated its lines between Boston and Portland, with in- 
termediate offices at Charlestown, Arlington, Lowell, Lawrence and 
Haverhill, in Massachusetts; Portsmouth and Dover, in New Hamp- 
shire, and South Berwick, Wells, Kennebunk, Biddeford, Old Or- 
chard and other coast resorts in Maine, is to again open offices. 
These lines and offices have been under lease, first to the Baltimore 
& Ohio Company, and, second, to the Western Union Company, for 
the past twenty years. At a meeting of the stockholders it was 
decided to take over and again operate the plant, independent of 
any other company, and to reenter the field as a competitor for 
telegraph business. At the meeting of the Atlantic Telegraph Com- 
pany’s stockholders mentioned above, Robert Morton, formerly with 
the Western Union Company, at New York city, was elected general 
manager of the Atlantic Telegraph Company, with headquarters 
at Lowell, Mass. 


ELECTRICAL SECURITIES. 


The stock market last week was almost featureless, trading being 
the dullest for any period in some time. Sentiment is naturally 
bearish, with, however, the market showing good resistance to ad- 
verse tendencies. Much of this resistance is thought to be due 
to support by banking and other big interests, which have not un- 
loaded all the stocks taken over in the March collapse, when buying 
became the order of the day to prevent a complete upset. This 
attitude is more or less a guarantee against any very serious 
decline, although no doubt the tendency will be for the market to 
sag for some little while, and, of course, no set of men can 
absolutely control the effects of an extremely bad crop outlook. 
Notwithstanding the dominant influence generally accredited to the 
nation’s agriculturals at this season of the year, and the untoward 
weather conditions which render estimates of little value, the 
demand for fresh money continues in all quarters. If, as has been 
stated, this money is put into construction, it should mean a busy 
summer with plenty of small cash in the pockets of the common 
people all next winter. The manufacturers continue enlarging their 
plants to keep up with the present demand. Even if this should 
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drop off it is likely that sufficient has been held out from the profits 
to stimulate further interest and create new demands. 


ELECTRICAL SECUBITIES FOR THE WEEK ENDING MAY 11. 


New York: Closing. 
Allis-Chalmers common..................00. 11% 
Allis-Chalmers preferred.................... 30% 
Brooklyn Rapid Transit.................06. 5814 
Consolidated Gas............ ccc cece eee e eee 13114 


Interborough-Metropolitan common.......... 19% 
Interborough-Metropolitan preferred......... 54% 
Kings County Electric.................0000- 126 
Mackay Companies (Postal Telegraph and 
Cables) common...............ecccceee 71 
Mackay Companies (Postal Telegraph and 
Cables) preferred...........c.cccccccee 691% 
Manhattan Elevated.................cc cece 138 
Metropolitan Street Railway................ 94 
New York & New Jersey Telephone.......... 113% 
Western Union................ cece ccecceec. 82% 
Westinghouse Manufacturing Company...... 146 


Directors of Consolidated Gas have declared the regular quarter- 
ly dividend of 1 per cent payable June 15. Books close May 27 and 
reopen June 15. 

Notice is given that pursuant to the voting trust agreement 
dated May 14, 1902, holders of the stock trust certificates of the 
Interborough Rapid Transit Company issued thereunder, upon pre- 
sentation of the same duly indorsed at the office of August Belmont 
& Company, 23 Nassau street, New York city, will be entitled to 
receive certificates for the capital stock of the Interborough Rapid 
Transit Company for such voting trust certificates surrendered 
for exchange. 

The reports of earnings of the operating companies of the 
Brooklyn Rapid Transit Company for the quarter ended March 31, 
1907, taken together, show an increase of 4.51 per cent in gross 
earnings, as compared with the corresponding quarter for 1906, 
but also an increase of 11.81 per cent in operating expenses and ac- 
cordingly a decrease of 7.12 per cent in net earnings. Other income 
shows a large decrease and as charges remain about the same the 
surplus shows a falling off of 88.99 per cent. These reports reflect 
the unfavorable weather of the winter. The cost to the company 
of removing snow is estimated at $100,000, as compared with only a 
nominal amount the previous winter, while operating expenses were 
otherwise increased. 


Boston: Closing. 
American Telephone and Telegraph......... 123 
Edison Electric Illuminating................ 215 
Massachusetts Blectric..............sceeeee 61 
New England Telephone.................... 117 


Western Telephone and Telegraph preferred. 70 


The American Telephone and Telegraph Company’s instrument 
statement for April is as follows: gross output, 147,066; returned, 
178,639. The decrease is due to the inclusion of 87,059 instruments 
destroyed in San Francisco as the result of the earthquake in the 
item “returned.” The net output for the first four months of the 
present year is 249,615. The total now outstanding is 7,357,451. 


Philadelphia: . Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 50 
Electric Storage Battery preferred.......... 50 
Philadelphia Electric. ......... ccc ccccccece 814 
Philadelphia Rapid Transit................... 2414 
United Gas Improvement.................00. 92 

Chicago: Closing. 
Chicago Telephone..........ccecssccccccves 128 
Chicago Edison Light.................cc000: 140 
Metropolitan Elevated preferred............... 643 
National Carbon common................... 70 
National Carbon preferred...............00. 114% 
Union Traction common...............ccee: — 
Union Traction preferred............ccecece — 


The Central Trust Company of Illinois has been made trustee 
for the first mortgage bonds of the Lake Street Elevated, now the 
Chicago & Oak Park line, succeeding the Equitable Trust Company, 
one of the defunct Walsh institutions. 

Metropolitan Elevated traffic the first half of May averaged 151,- 
986 passengers daily, an increase of 12,069. Northwestern Elevated’s 
new Ravenswood extension will add to its traffic 15,000 to 20,000 pas- 
sengers daily. Twenty new cars have been secured: 
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EDUCATIONAL NOTE. 


SYRACUSE UNIVERSITY—The College of Applied Science at 
Syracuse University, Syracuse, N. Y., offers courses in civil engi- 
neering, electrical engineering and mechanical engineering. The 
main building, erected in 1902, is the gift of Lyman Cornelius 
Smith, of Syracuse. Mr. Smith has recently erected another build- 
ing for metal and wood-working machines, foundry, hydraulic 
laboratory, forges, etc. A summer school will be held at the uni- 
versity for six weeks, from July 5 to August 16. The courses will 
include, among others, mathematics, physics and chemistry. 


LEGAL NOTE. 

STANLEY TRANSFORMER PATENT—The United States Cir- 
cuit Court of Appeals for the Second Circuit at New York in a recent 
decision held that the transformer patent No. 469,809 issued to the 
Westinghouse Electric and Manufacturing Company as assignee 
of William Stanley, Jr., and well known as the Stanley transformer 
patent, Is valid and is Infringed by the transformer of the Wagner 
Electric Compang, of St. Louis, Mo. The decision of the court gives 
to the patent such a scope as to include the usual multiple arc 
system of constant potential transformers having the self-regulat- 
Ing capacity to deliver practically a constant voltage at all loads 
and requiring only a small primary or leakage current at no load. 


NEW MANUFACTURING COMPANIES. 


ALBANY, N. Y.—The Overland Electric Company, of Syracuse, 
to manufacture car heating devices, has been incorporated. The 
capital is $100,000. One of the directors is T. Arthur Whitaker, 
of Albany. 


NEW YORK, N. Y.—The Telephone Call Recorder Company, New 
York, has been incorporated to manufacture telephone apparatus with 
a capital of $50,000. The incorporators are: J. H. Thompson and 
William H, Fulton, Plainfield, N. J.; Robert D. Lampson, New York 
city. 


DOVER, DEL.—The state department has issued a certificate of 
incorporation to the Vandegrift Company. The new concern will 
engage in boat building and the construction of gas and electric 
motors and plants. The incorporators are of Philadelphia, and the 
capital is $100,000. 


DOVER, DEL.—The Hite Electric Company has been incorporated 
to deal in galvanic and electrical] fittings and apparatus for general 
electrical purposes. The incorporators are: F. R. Hansell, Philadel- 
phia; George H. B. Martin, Camden, N. J., and S. C. Seymour, 
Camden, N. J. The capital stock is $1,000,000, 


INDUSTRIAL ITEMS. 
THE FERRACUTE MACHINE COMPANY, Bridgeton, N. J., has 
published a small catalogue listing about 500 kinds and sizes of 
foot and power presses, 


THE STRANG GAS-ELECTRIC CAR COMPANY, 15 Wall street, 
New York city, has published a handsome bulletin descriptive of 
the Strang railway car. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., has published a handsome catalogue descriptive 
of the “Twin City” Corliss engine. 


JOHN L. GLEASON, 290 South street, Jamaica Plain Station, 
Boston, Mass., has ready for distribution some descriptive literature 
and price lists of ‘‘Fancleve” electrical specialties. 


THE SCHAEFFER & BUDENBERG MANUFACTURING COM. 
PANY, New York city, has ready for distribution some interesting 
literature concerning its non-magnetic tachoscopes and tachometers. 


THE PAN-ELECTRIC SERVICE AND APPLIANCE COMPANY, 
INCORPORATED, St. Louis, Mo., announces that its offices will be 
located hereafter at the northwest corner of Fourth and Gratiot 
streets. 


MANUEL LLERA, New York city, announces his removal to 
the United States Express Building, No. 2 Rector street. Mr. Llera 
makes a specialty of complete power plants and general power 
supplies, 
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THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is distributing some very interesting 
and attractive literature devoted to its direct and alternating- 
current fans. 


THE BLISS ELECTRIC CAR LIGHTING COMPANY, Milwau- 
kee, Wis., has secured an order from the Baltimore & Ohio Railroad 
to light the Royal Blue Limited trains with the Bliss system of elec- 
tric car lighting. 


THE AMERICAN CONDUIT COMPANY, New York city, is mail- 
ing a series of cards bearing testimonials from engineers in various 
parts of the country concerning the utility of the American Conduit 
Company’s product. 


THE ELECTRO-DYNAMIC COMPANY, Hanover Bank Building, 
New York city, with works at Bayonne, N. J., will be pleased to 
send its new catalogue devoted to “Inter-Pole”’ variable-speed motors 
for machine-tool drive. ° 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in leaflet 
No. 2,002, illustrates the valve gear, piston details and governor of 
the Reynolds Corliss engine. This leaflet is to facilitate the order- 
ing of repairs and spare parts. 


THE ARNOLD COMPANY, 181 La Salle, street, Chicago, Ill., 
in Arnold bulletin No. 17, describes the system of the Elgin & 
Belvidere Electric Railway. Copies of this bulletin will be sent 
to any one interested upon request. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
Ohio, is distributing some attractive literature calling attention to 
the “Noblac” inner globes. The company will be pleased to send 
its circulars of information upon request. 


THE MOORE ELECTRICAL COMPANY, Newark, N. J., has sent 
via the Hamburg-American liner Deutschland two men and appa- 
ratus for two installations of the Moore light in one of the largest 
automobile garages in Europe, located in London. This is the first 
foreign installation of the Moore light. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has ready for distribution the tenth edition of its price 
list “X,” which describes the Exide type of battery in electric 
vehicle and sparking service. Copies of this price list will be 
forwarded on application to any of the sales offices of the company 
or to any of its Exide depots. 


R. D. WOOD & COMPANY, Philadelphia, Pa., has published a 
new catalogue descriptive of centrifugal pumps for waterworks 
and high-pressure fire service. The company states that facts and 
figures not hitherto available to the general public are given in this 
catalogue. The rapidly extending uses of the high-lift centrifugal 
pump will make these data very interesting. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has ap- 
pointed Mitsui & Company to act as its sole agent in Japan and the 
latter company’s territory, including Corea, China and Manchuria, 
for the sale of Doole tangential water-wheels and hydraulic appa- 
ratus. Mitsui & Company is the largest and most progressive en- 
gineering house in the Far East, and has thirty-five branch offices. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published some interesting literature, among which are an 
approximate rule for the size of wires for three-phase transmission 
lines: price list No. 5.163, on “Gem” regular incandescent units 
and “Gem” Meridian units; price list No. 5,164, on Thomson record- 
ing wattmeters; a flier describing adjustable terminal ground con- 
nectors; a blotter calling attention to General Electric lightning 
arresters: bulletin No. 4.494, devoted to Edison “Gem” high-efficiency 
incandescent units; bulletin No. 4,494B, form P belt-driven alter- 
nators: No. 4. 497, “Security” snap sockets, and bulletin No. 4,500, 
constant-current transformer panels. 


THE SIROCCO ENGINEERING COMPANY, New York city, has 
established an office in the new West Street Building, 140 Cedar 
street. This company has been incorporated in New Jersey for the 
purpose of taking over the American manufacturing rights of the 
Sirocco Engineering Works, of Belfast, Ireland. The capital of 
the new company is $500,000. A temporary plant will_be erected at 
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the Bush Terminal Stores, South Brooklyn, until permanent works, 
which will be erected near New York city, are available. The 
plant is to be devoted to turning out ventilating fans, blowers, 
engines, pumps and other apparatus made at the Belfast works. 
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Samuel C. Davidson, of Davidson & Company, owner of the Belfast 
works, is president of the company. The vice-president is William 
C. Redfield, formerly president of J. H. Willlams & Company, of 
Brooklyn. 


Record of Electrical Patents. 


Week of May 14. 


$53,216. METHOD OF AND APPARATUS FOR MEASURING 
ELECTRIC CURRENTS. Otto T. Bláthy, Budapest, Austria- 
Hungary. Different portions of the core are worked at different 
intensities of magnetization. 


853,218. ELECTRIC MOTOR. William M. Bradshaw, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A magnetizable core has a projecting salient pole flanked 
by two poles of opposite polarity. 


$53,219. TERMINAL BLOCK FOR ELECTRICAL APPARATUS. 
William M. Bradshaw, Wilkinsburg, Pa., assignor to Westing- 
house Electric and Manufacturing Company. A box with diver- 
gent openings. 


$53,220. ELECTRIC SWITCH. William M. Brown, Johnstown, 
Pa., assignor to the Lorain Steel Company. Two switches 
operated alternately by the vertical reciprocating motion of a 
spindle. 


853,226. ALTERNATING-CURRENT ELECTRICAL APPARATUS. 
Frank Conrad, Edgewood Park, and William M. Bradshaw, 
Wilkinsburg, Pa., assignors to Westinghouse Electric and Manu- 
facturing Company. The main projecting pole of the core lies 
between facing poles of opposite polarity. 


853,231. MULTIPLE SOCKET FOR INCANDESCENT LAMPS. 


Elias L. Elliott, New York, N. Y. A contact piece for the l 


lamps is contained in an insulating base. 


853,238. SLACK-ADJUSTER FOR ELECTRIC LAMPS. Harrison 
M. Groash, St. Louis, Mo.; Harry Troll, public administrator 
of said Harrison M. Groash, deceased. . A vertical drum. 


853,285. DYNAMOELECTRIC MACHINE. William L. Waters, 
Milwaukee, Wis., assignor to National Brake and Electric Com- 
pany, Milwaukee, Wis. A method of attaching pole-pieces. 


853,218.—ExEctric MOTOR. 
TELEPHONE TRUNKING SYSTEM. Harry G. Webster, 


853,286. 
Chicago, Ill, assignor to Kellogg Switchboard and Supply 
Company, Chicago, Il]. A disconnecting signal, source of cur- 
rent and relay are associated with the incoming end of the 
trunk. ` 


853,287. SUPERVISORY SIGNALING SYSTEM. Harry G. Web- 
ster, Chicago, Ill., assignor to Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, N. Y. The source of cur- 
rent is permanently connected to both sides of a talking circuit. 


853,291. TELEPHONE SYSTEM. Garrison Babcock, Chicago, Ill., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. A party-line system. 


853,292. CIRCUIT-CHANGING APPARATUS. Jules A. Birsfield, 
Rochester, N. Y., assignor to Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, N. Y. A relay. 


853,296. ELECTRIC FUSE OR CUT-OUT. Leonard B. Buchanan, 
Woburn, Mass. An enclosed fuse. 


853,301. DEVICE FOR CONTROLLING THE OUTPUT OF A 
GENERATOR. Ethelbert T. Ford and William F. Bauer, St. 
Louis, Mo., assignors to St. Louis Car Lighting Company, St. 
Louls, Mo. A system for train lighting or the like. 


853,304. TELEPHONE EXCHANGE SYSTEM. Arthur R. Kahl, 
Rochester, N. Y., assignor to Stromberg-Carison Telephone 
Manufacturing Company, Rochester, N. Y. A manual system. 


853,305. CIRCUIT-CHANGING APPARATUS. 


facturing Company, Rochester, N. Y. A polarized relay. 


William Kaisling, 
Chicago, Ill, assignor to Stromberg-Carlson Telephone Manu- 


853,322. TROLLEY HARP. Edward D. Rockwell, Bristol, Ct., as- 
signor, by mesne assignments, to the New Departure Manufac- 
turing Company, Bristol, Ct. The harp has a limited rocking 
movement. 


853,333. COIL-CLAMP FOR ROTARY MAGNETS. Charles A. 
Backstrom, Milwaukee, Wis., assignor to Backstrom-Smith 
Steam Turbine and Manufacturing Company. A clamp for high- 
speed magnets. 


853,337. BREAST TRANSMITTER. Jules A. Birsfleld, Rochester, 
N. Y., assignor to Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. A telephone transmitter. 


853.340. WINDING FOR ELECTROMAGNETS. William M. Brad- 
shaw, Wilkinsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A loop with a bar that extends from 
one side of the loop and partially across the area included 
thereby. 


853,351. ELECTRIC BRAZING MACHINE. Weston M. Fulton, 
Knoxville, Tenn., assignor to the Fulton Company, Knoxville, 
Tenn. Employs two steam heating bars. 


853,352. PORTABLE BATTERY LAMP. Stephen W. Gibbs, Jr., 
Frankfort, Ky. A combined lamp and music stand. 


853,370. SPRING JACK FOR TELEPHONE SWITCHBOARDS. 
Frank R. McBerty, Evanston, and Edward B. Craft, Chicago, 
Ill., assignors to Western Electric Company, Chicago, Ill. The 
parts are stamped from a single piece of metal. 


853,373. REGISTERING SYSTEM FOR TELEPHONE EX- 
CHANGES. Arthur R. Pollock, Piqua, Ohio. A registering de- 
vice is operated by a drop actuated by the telephone. 


853,285.—DyYNAMOELECTRIC MACHINE. 


853,374. SYSTEM OF DISTRIBUTION. Karl C. Randall, Edge- 
wood Park, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The primary and secondary coils are star- 
connected; a group of auxiliary coils is delta-connected. 


853,375. COOLING AND VENTILATING SYSTEM. Karl C. Ran- 
dall, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. The cooling means is automatic- 
ally regulated by the load on the apparatus. 


853,389. TELEPHONE CALLING OR SIGNALING DEVICE. Klas 
Weman, Buffalo, N. Y. A magnet with two windings. 


853,403. ELECTRIC BLOCK SYSTEM FOR RAILWAYS. Walter 
R. Fuller, Atlanta, Ga. The signals are operated from batteries 
on the train. 


853,444. HANGER FOR INCANDESCENT LAMPS. Maximillian J. 
Diemmer, Augusta, Ga. The drop cord is coiled on a drum 
within the canopy. 


853,464. COMMUTATING ELECTRIC MOTOR. Ralph D. Mershon, 
New York, N. Y. The desired distribution of magnetic flux is 
procured by feeding current into one of the elements at a 
plurality of points for each pole. 

853,465. INDUCTION MOTOR AND GENERATOR. Ralph D. 
Mershon, New York, N. Y. A rotating electrolytic condenser 
is attached to the rotor. 

853,475. ELECTROMAGNETIC MACHINE OR CONCENTRATOR. 
John H. Ryan, Portland, Ore., assignor of one-third to O. B. 
Stubbs and one-third to Charles. N. Ryan, Portland, Ore. A 
magnetic separator. 
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853,491. SINGLE-PHASE ALTERNATING-CURRENT MOTOR 
WITH COMMUTATING POLES. Englebert Arnold, Karlsruhe, 


Germany, and Jens Lassen La Cour, Edinburgh, Scotland. A 


compensation winding is placed in slots in the main poles. 

853,492. PROCESS AND DEVICE FOR CONTROLLING ELEC- 
TRIC CIRCUITS. Heinrich Beck, Meiningen, Germany. A 
wire with a high temperature coefficient of resistance enclosed 
in an exhausted tube. 

853,550. ELECTRIC MACHINE. Coloman de Kando, Budapest, 
Austria-Hungary. <A molten insulating substance is poured 
around the windings and allowed to solidify. 


833,375.—COoLING AND VENTILATING SYSTEM. 


853,678. TELEPHONE RECEIVER. Abner F. H. Davis, Oakland, 
Cal., assignor to the National Telegraphone Company, Rochester, 
N. Y. The diaphragm is of non-magnetic, but highly conductive, 
material. 

853,579. ALARM SIGNAL. Ellsworth E. Flora, Chicago, Ill., as- 
signor to Zorge Safety Railway Equipment Company, Chicago, 
Ill. An automatic track torpedo-placing device. 

853,645. VIBRATORY APPARATUS FOR EAR TREATMENT. 
Eugene Meyer, New York, N. Y. Vibrations are produced by an 
electromagnet. 

853,648. ELECTRIC CLOCK. Timothy B. Powers, New York, N. Y., 
assignor to Kutnow Bros., New York, N. Y. The oscillating 
wheel is kept in motion by momentary magnetic impulses. 

853,655. PROTECTIVE MEANS FOR PARALLEL FEEDERS. 
Charles W. Stone, Schenectady, N. Y., assignor to General 
Electric Company. The opening of the feeder circuit-breakers 
opens breakers in the bus-bars. 

853,678. VAPOR ELECTRIC APPARATUS. William R. Burrows, 
Newark, N. J., assignor to General Electric Company. The 
anode is grooved to provide a large superficial area. 


853,465.—INDUCTION MOTOR AND GENERATOR. 


853,682. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, IJ]. A manual system. 

853,688. ELECTRIC CONTROLLING SWITCH. Wilhelm Gminder, 
New York, N. Y. The switch is operated by air heated by a 
thermo junction. 

853,694. ELECTRICAL SAD-IRON HEATER. Charles Van Dyke 
Hill, St. Louis, Mo. An electric heater for attachment to 
ordinary irons. 

853,710. ELECTRICAL ADVERTISING CLOCK. Jobn H. 
Melchers, Decatur, Ill. A flexible strip of advertisements is 
passed before a suitable opening in the case. 

853,711. MOTOR CONTROL. Wilbur L. Merrill, Schenectady, 
N. Y., assignor to General Electric Company. Motors designed 
for different speeds and different voltages are attached to the 
same machine. 

$53,743. INSULATING DEVICE. Louis Steinberger, New York, 
N. Y. A composite pin. 


853,744. HIGH-TENSION INSULATOR. Louis Steinberger, New 
York, N. Y. An insulator reinforced by supporting ribs. 
853,745. HORIZONTAL SUPPORT FOR CONDUCTORS. Louis 


Steinberger, New York, N. Y. A ribbed insulator. 
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853,755. APPARATUS FOR TRANSMITTING TO A DISTANCE 
REAL OPTICAL IMAGES. Edouard Belin, Paris, France. Em- 
ploys selenium elements. 

853,771. LUBRICATOR FOR TROLLEY WHEELS. 
Cottrell, Rochester, 
lubricant. 

853,778. TRANSFORMER. John J. Frank, Schenectady, N. Y., 
assignor to General Electric Company. Regulating leads are 
provided near the centre of the winding. 


‘James F. 
N. Y. The hub is hollow for carrying 


853,744.—H1IGH-TENSION INSULATOR. 


853,779. THREE-PHASE TRANSFORMER. John J. Frank, 
Schenectady, N. Y., assignor to General Electric Company. The 
axis of one coil is at right-angles to that of the other two. 

853,780. SWITCH-CONTROLLING MECHANISM. Henry Geisen- 
hiner, Schenectady, N. Y., assignor to General Electric Com- 
pany. The switch is operated by the windage of the rotor. 

853,784. RESISTANCE UNIT. Harry E. Heath, Lynn, Mass., as- 
signor to General Electric Company. The resistance conductor 
is secured to a sheet of insulating material by projecting loops. 

853,789. MERCURY METER. Frank Holden, London, England, 
assignor to General Electric Company. The mercury is moved 
by a motor-driven pump. 

853,790. ELECTRIC MEASURING INSTRUMENT. Frank Holden, 
London, England, assignor to General Electric Company. The 
reading is given by the height of a liquid in a gauged tube. 

853,818. AUTOMATIC TELEPHONE SYSTEM. Friedrich Merk, 
Berlin, Germany. An automatic exchange, 


853,755.—APPARATUS FOR TRANSMITTING TO A DISTANCE REAL 
OPTICAL IMAGES. 


853,826. FIRE ALARM OR TEMPERATURE INDICATOR. Mica- 
jah L. Poulter, Stockport, Iowa. The alarm is operated by the 
expansion of air. 

853,829. THERAPEUTIC AND OTHER ELECTRIC LAMPS. 
Charles M. Robinson, New York, N. Y. A lamp shade. 

853,838. CURRENT COLLECTOR. Samuel B. Stewart, Jr., Schenec- 
tady, N. Y., assignor to General Electric Company. A panta- 
graph collector controlled by fluid pressure. 

853,843. TRANSFORMER. Matthew O. Troy, Schenectady, N. p oe 
assignor to General Electric Company. Cooling pipes are run 
in angles of the core. 

853,855. DESK TELEPHONE AND SWITCHING MECHANISM. 
Albert K. Andriano, San Francisco, Cal., assignor to Direct- 
Line General Telephone Company, San Francisco, Cal. A desk 
telephone set. 

853,871. ELECTRIC-LAMP HANGER. Adam S. Eliott, Peter- 
borough, Ontario, Canada, assignor of one-half to Charles Smith 
Botsford, Peterborough, Canada. A spring-driven drum. 

853,877. BATTERY ELEMENT. Olin F. Harvey, Wilkes-Barre, Pa. 
Blocks of active material are clamped in a frame. 

853,888. SYSTEM FOR ELECTRICAL DISTRIBUTION. Richard 
C. Leake, Auburn, N. Y., assignor of one-half to Dwight J. 
Strickland, Auburn, N. Y. A plurality of working circuits is 
provided, and means of controlling the supply to them. 

853,891. ELECTRIC RESISTANCE ELEMENT. Albert L. Marsh, 
Lake Bluff, Ill., assignor to the Hoskins Company, Chicago, III. 
A strip formed of an alloy of nickel and vanadium. 

853,892. ELECTRIC WATER HEATER. Edward C. Miles, Denver, 
Col. The beating coil is carried on a porous diaphragm. 

853,929. WIRELESS TELEGRAPHY. Walter _W. Massie, Provi- 
dence, R. 1. Employs a magnetic detector. 
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- increase. 


THE USE OF ELECTRICITY. 

Practically all the central stations are to-day endeavoring 
to increase in every way their output, and they are trying par- 
ticularly to increase the load at those times of the day when 
the load for lighting is least. To aid in this there are many 
electrical appliances which bring comfort to the home or assist 
in work at the office, and there are many ways being tried of 
bringing these appliances to the attention of the electricity- 
using public. There has, indeed, been a considerable increase 
in the use of such appliances, but there is room for a still larger 
No effort should be spared to push the sale of any 
such device, provided, of course, its service to the purchaser will 
be satisfactory. Further, encouragement should be given to 
those who are developing such electrically operated devices, be- 
cause there can be no doubt that this agent is going to become 
a still more important factor in carrying out the work in the 
home and out of it. 

Another phase of this increasing use of electric power is 
Its use 


should not be urged when it is obvious that it will not prove 


the guiding of the public in its proper application. 


satisfactory, aud the company should see to it that such power as 
is used is not used in an ill-advised way. It, of course, may fre- 
quently not be advisable to do more than offer a suggestion, but 
certainly it is to the best interests of both to do the work that is 
to be done in the most satisfactory manner. This is particularly 
true in the field of lighting, which has heretofore received so 
little attention; in fact, it was generally thought that the only 
thing to be done was to provide a sufficient amount of light, and 
the amount generally was decided in an arbitrary manner. To- 
day we know a good deal more about this than we did a year 
or so ago; in fact the matter has been deemed of sufficient im- 
portance to warrant the organization of a special society to study 
illuminating problems. The electric lighting industries are, it 
is true, concerned mainly with the production and distribution 
of electrical energy for lighting, and at first sight it may 
seem of little consequence to them whether this be used intelli- 
gently or otherwise; but a second thought should make it clear 
that the success of the system depends upon the service given ; 
and the service which is given, or, at least, that part of it which 
If his lighting is 
not satisfactory, if it is fatiguing or uncomfortable, he, of 


the consumer is aware of, is illumination. 


course, blames the central station; if his bills are large, he is 
apt to believe that the charges are not right, and again the 
central station gets the blame. Not infrequently the only trouble 
is the manner in which the lighting has been arranged. In such 
cases the lighting company should becable,to.point out the cause 
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of the poor service, and it should be able to suggest how it might 
be improved. While it may not be advisable for the company 
to undertake to Jay out the illumination for each and every con- 
sumer, it should, at least, be able and prepared to defend its 
own systemi from the consequences of the faults of others. True, 
the company is only selling current, but it is also true that the 
consumer wants to purchase light; he cares nothing about the 
current, except when he pays for it. Therefore, the lighting 
company should at least be interested in the manner in which 
its commodity is being used, even though it may have nothing 
to do with this. Frequently a good deal of trouble might be 
avoided by a suggestion made at the proper moment, There 
is no need to seek trouble, and, on the other hand, it is just as 


bad to let trouble grow for want of a word in time. 


ELECTRIFICATION OF STEAM RAILROADS. 

Certainly, one of the most interesting engineering problems 
now being studied is that of applying the electric motor to steam 
railroad operation. The work has been well started on a number 
of important roads, and every electrical engineer believes that 


But 


although the first application of an electric locomotive to this 


this application will go on at an increasing rate. 


service was made over ten years ago, ‘the reasons for doing this 
have, in each case, been peculiar, and each problem has been 
solved on its own merits, so that there can not be said to be any 
There are, as is well known, several systemes, 
Each 


of these has its own advantages, which, to those who have de- 


standard practice. 


some of which have been in use for a number of vears. 


veloped it, seem of very great importance, and are thought to 
outweigh the admitted disadvantages of that particular system. 
In this country but two systems have come into any prominence, 
and both of these are now being put to very thorough trial. 
Naturally, therefore, every one is looking for as much informa- 
tion as he can obtain respecting the relative merits of these two 
systems; and the interest is deeper, since there are a number 
of other important changes to electricity being planned, in which 
the decision upon the system to be adopted will doubtless be con- 
siderably influenced by the success of the first equipments put 
into service. 

This interest is well shown by the number of discussions ap- 
pearing in the scientific press, and by the various papers on the 
subject presented before the engineering societies. These have 
been particularly numerous of late, vet it seems to be unfor- 
tunately true that most of these discussions are confined to re- 
presenting opinions frequently expressed before, and but little 
new information is given. No complaint should be made if any 
one proves to his own satisfaction that one system is better than 
another; nor should any criticism be made if he warmly upholds 
it; but it does seem as though these recent discussions have been 
of little value. Nothing has been proved one way or the other; 
no new facts have been presented which will influence those 
upon whom a decision for one system or the other may rest in the 


hear future: and it dees not seem as if the work of electrification 
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had been in any way advanced by them. Of course, it is always 
wise to look upon the problem from as many sides as possible; 
to obtain as many opinions upon them from those competent 
to express them as can be had. But it can hardly be said that 
any new light has been thrown upon this problem recently. 

There is another feature in the situation which is somewhat. 
disappointing. Some time ago it was announced that one of 
the large electrical companies had developed a high-potential, 
direct-current traction motor which would bring the advantages 
of a high-tension system without losing the good qualities of 
the direct-current motor. Since then we have been waiting for 
more information respecting this interesting and promising ma- 
chine. More recently the same company announced that it had 
a new alternating-current motor which was better than anything 
it had heretofore seen. It is unfortunate that the engineers of 
this company were not able to give more definite descriptions of 
this new motor; for if it is all that thev intimated, it will become 
an important factor in railway development. It is to be hoped 
that further information respecting this highly desirable motor 
will shortly be forthcoming. 

It has been proposed recently that certain features of elec- 
trification be adopted as standard, but it is hard to see how this 


can be done safely if newer types of motor are to be brought out 


every little while. 


POWER FOR ELECTROLYTIC PROCESSES. 


On several occasions the importance of cheap power for elec- 


trolytic processes has been discussed before the American Elec- 
trochemical Society. In certain of these processes the cost of 
power in large quantities is a controlling factor, so that it be- 
comes necessary for such works to be placed near cheap sources 
of supply. But the field of electrochemistry is spreading and 
growing rapidly, and the necessity of looking ahead and plan- 
ning for cheap power is becoming more and more pressing. 
With a view to solving this problem, it was suggested about a 
vear ago by Mr. E. A. Sperry that certain electrochemical indus- 
tries, particularly those which require intermittent power, might 
be operated in conjunction with the electrical supply systems, 
drawing their power when the load on the stations is low, com- 
pleting the process, and shutting off when the evening load comes 
on. This problem is of great importance, not only to the elec- 
trochemical industries, but to the electrical supply companies, 
because, as was stated by Mr. Sperry recently, only about twenty- 
six per cent of the generating equipment of the power stations 
in this country is in continuous use; seventy-four per cent is 
standing idle. Any way of increasing the load-factor by finding 
an outlet for this unsold power would benefit every one con- 
cerned. It would bring additional income to the station; it 
would lessen the cost of generating power by improving the 
operating conditions; it would lessen the cost of power to present 
consumers, and would supply to the electrochemical industry the 
cheap power essential for its success. The suggestion should be 


of particular interest to the lighting industries;imywhichothe 
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daily load-factor varies greatly. The success of the plan depends, 
of course, upon the rate at which this power could be supplied. 

Mr. Sperrv's first paper, which was presented at the Ithaca 
meeting of the American Electrochemical Society, gave figures 


for this which seemed low—so low, in fact, that they were ques- 


tioned by others at the mecting: and at the recent meeting of- 


the society a reply was made to Mr. Sperry by Mr. John Meyer, 
who took the position that the opinions held by Mr. Sperry 
were too optimistic. In the discussion which followed, the great 
importance of the problem to the electrochemical industries was 
admitted by all, although they did not agree as to the cost of this 
power when supplied as suggested by Mr. Sperry; and it was 
suggested that the matter be carefully looked into by the society 
in order to obtain more information upon it. 

_ On the other hand, the electric lighting industry is looking 
for just such an outlet for its unsold power as is here suggested. 
It would seem that the problem is of nearly as great importance 
to it as to the electrochemical industry. At the present time the 
latter usually seeks a waterfall, even when the site is incon- 
venient, doing this simply because it can not afford to pay the 
usual rates, and does not see its way to entering into the power 
generating business itself. If the electric light companies could 
offer rates for power, taking into consideration the way in which 
it will be used, which would approach the rates now obtainable 


from the large hydroelectric companies, they would undoubtedly 


be able to fill up their load curves in a very desirable way. It 
must be remembered that the plan is not entirely simple. Cer- 


tain complications would be sure to be encountered; but by 
proper adjustment these possibly might be overcome. The whole 
matter simply hinges upon the rate at which they can afford 
to sell this power, under suitable restrictions. | 

Bearing on this problem, in a way, was another paper read also 
before the American Electrochemical Society by Professor Charles 
E. Lucke. This is entitled “Power Costs,” and gives the author's 
careful estimates of the cost of generating one kilowatt-year by 
water power, oil engines, gas engines and steam engines. These 
costs, of course, vary with the size of the equipment and the 
The latter factor is important for water- 
In this 
work the steam engine seems to be practically out of the race. 


cost of development. 


powers, where the development costs vary so greatly. 


The next in point of expense is found to be the oil engine, which 
can deliver one kilowatt-year for about $79. A gas engitfe using 
producer gas will reduce this figure to $65.50. A water-power 
plant brings it down, according to the development cost, to from 
$8.50 to $25. 


$200 per kilowatt—the highest at present recorded. 


The latter figure is when the development costs 
It is 
pointed out that it will pav to spend even more money than this 
on water powers where other considerations are not unfavorable. 
These figures, of course, show a considerable difference between 
the cost of power of a hydraulic plant and of plants operated in 
the other way. In the discussion of this paper, certain figures 
were given showing results even lower than those given by Pro- 
fessor Lucke, Mr. W. L. R. Emmett stating that a large turbine 
plant could generate power for about a quarter of a cent a kilo- 
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watt-hour. With such low costs for production it does not seem 
improbable that the needs of the electrochemical industries, or 
at least certain branches of them, might be supplied with profit 
to the power companies. The possibility is, at least, worth look- 


ing into on the part of the latter. 


—— =- — —— m eee 


WATER POWERS AS RESOURCES. 

The general public does not seem to realize the value of 
the water powers existing within any country. These are 
certainly to be considered as much a resource of the country 
as its coal mines or forests. They are capable of producing a 
commodity as salable as coal and wood, and certainly, if properly 
guarded, they are inexhaustible in the sense that they will con- 
tinue forever; and this can not be said of the other two sources 
of power—the mine and the forest. The significance of this 
is that utilizing them does not consume anything that can 
not be replaced. On the other hand, the coal supplies will 
eventually be exhausted, the forests also will disappear unless 
they are properly protected, which merely. means that the 
production of lumber will be reduced to a certain maximum. 

After the art of transmitting electrical energy over con- 
siderable distances had been brought to a satisfactory condition 
commercially, water powers assumed a new value, at least in 
the eyes of those who understood what the new development 
signified. We have seen since then nearly every large water 
power in this country harnessed ; we have seen companies formed 
for gathering in the water powers of certain districts and 
developing them for producing and selling electric power. Cer- 
tain of these companies have acquired water powers whose 
aggregate power amounts to magnificent proportions, and we 
are now witnessing the development of certain rivers where 
large amounts of power are available, but where the engineer- 
ing difficulties are great, and therefore the expense of the 


development will be large. Such work is, of course, only under- 


taken when the location of the power gives to it a special value. — 


Another significant feature is the interest attached in the 
engineering world to the water powers in new and undeveloped 
countries. These, it is confidently believed, will become im- 
portant factors in the development of those sections which are 
fortunate enough to be endowed with them. 

But it is not only in the younger countries that the water 
powers are being utilized, for even in India and the other 
countries of Asia the waterfalls which have hitherto been 
unmolested are now emploved for generating electric power, 
which, in turn, is used for doing the work formerly done by 
hand. This work of development is going on practically 
throughout the efitire world. The engineer appreciates it; the 
developer and the man who buys the power realize its import- 
He 


knows, in an indefinite way, that the water powers are being 


ance; but the layman shows little interest in the matter. 


developed to generate electricity, yet he has no idea of the 
revolution in the industrial world which is thus being brought 
about. Naturally, therefore, he does not appreciate the true 


value of the water powers of his. own state. 
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Preliminary Programme of the Thirtieth Convention 
of the National Electric Light Association. 


New Willard Hotel, Washington, D. C., June 4, 5,6 and 7. 


following preliminary pro- 


HE 
T gramme has been announced for 
the thirtieth annual convention of 
the National Electric Light Association, 
which will be held at the New Willard, 
Washington, D. C., June 4, 5, 6 and 7: 


MONDAY EVENING—JUNE 3. 

Opening of the exhibition of the Asso- 
ciate Members—eight o’clock. 

Reception, followed by dancing—nine 
o’clock. The reception will be held in the 
meeting room, music being furnished by a 
section of the Marine Band. Both the 
exhibition hall and meeting room are on 
the tenth floor of the New Willard Hotel. 


TUESDAY, JUNE 4—OPENING SESSION, 
10 A. M. 

Convention called to order by the presi- 
dent. 

Introduction of General George H. Har- 
ries, vice-president, Washington Railway 
and Electric Company. 

Address of welcome, Hon. H. B. Mc- 
Farland. 

President’s address. 

Announcements by the secretary. 

Report of Committee on Progress, T. 
Commerford Martin. 

“Accidents,” Paul Liipke. 

“The Effect of Frosting Incandescent 
Lamps,” Dr. Edward P. Hyde. 

“Need for an Accurate Maximum De- 
mand Meter for Measuring the True En- 
ergy of Polyphase Service.” Discussion 
led by Louis A. Ferguson. 

Question Box, Paul Liipke. 


Report of the Executive Committee, by 


the secretary. 
EVENING SESSION— 8:30 P. M. 

Report of Committee on Electric Light 
Accounting, H. M. Edwards. 

“Legal Justification for Differential 
Rates,” Geo. Whitefield Betts, Jr. 

“Recent Developments in Mercury Rec- 
tifiers,’ Frank Conrad. 

“Report of Committee on Standard 
Rules for Electrical Construction and Op- 
eration,” Ernest H. Davis. 

“Report of Committee on the Fire Haz- 
ard of Electricity,” C. E. Skinner. 

“Report on Insurance and Kindred 
Matters,” W. H. Blood, Jr. 

Executive Session—Report of Commit- 
tee on Membership Dues, W. H. Gardiner. 


Report of Committee to Revise Constitu- 
tion and By-Laws, Samuel Scovil. 
WEDNESDAY, JUNE 5—10 A. M. 
“New Developments in Arc Lamps and 
High Efficiency Electrodes,” G. M. Little. 
“Indefinite Candle-Power Ratings in 


Municipal Contracts,” Henry Floy and | 


E. L. Elliott. 

Report of Committee to Consider Speci- 
fications for Street Lighting, Dudley Far- 
rand. 

Report of Committee on the Present 
Methods of Protection from Lightning 
and Other Static Disturbances, Alex Dow. 

“Recent Developments in Protective 
Apparatus,” D. B. Rushmore. 

“Electric Heating Without Special Con- 
cessions from the Central Station,” C. D. 
Wood. 

“The Future of the Gas Engine,” Lewis 
Nixon. 

“Application of Gas Power to Central 
Station Work,” J. R. Bibbins. 

“Producer Gas Engines for Central 
Station Work” (illustrated by stereopti- 
con), Robert T. Lozier. 

“The Frequencies of Flicker at Which 
Variations in Illumination Vanish,” A. E. 
Kennelly and S. E. Whiting. 

“Efficiency of Various Methods of Illu- 
mination” (illustrated by stereopticon), 
E. A. Norman. 

Report of Committee on Electric Heat- 
ing and Cooking, James I. Ayer. 

EVENING SESSION—8 :30 P. M. 

“Lightning and Lightning Protection,” 
C. P. Steinmetz. 

THURSDAY, JUNE 6—10 A. M. 

Report of Freight Classification Com- 
mittee, Ernest H. Davis. 

“Recent Turbine Developments,” W. L. 
R. Emmet. 

“Power-Factor Correction,” F. D. New- 
bury. 

“Some Power Experiences,” S. M. Sher- 
idan. 

“Municipal 
Grant. 

“Why We Failed in a Municipal Own- 
ership Campaign,” Glenn Marsdon. 

“Italian Methods of Charging for Elec- 
tric Current,” Guido Semenza. 

“Report of Membership Committee,” 
J. Robert Crouse. 

Report of Committee on Relations with 


Ownership,” Arthur H. 


Local Associations, S. R. Bradley, Jr. 


Report of Committee on the Grounding 
of Alternating-Current Secondary Cir- 
cuits, W. H. Blood, Jr. 

EXECUTIVE SESSION—8:30 P. M. 

Report of Committee on Relations Be- 
tween Manufacturers and Central Sta- 
tions, Henry L. Doherty. 

Report of Committee on Rates and 
Costs, R. S. Hale. 

Report of Public Policy Committee, 
Everett W. Burdett. 


FRIDAY, JUNE %?—COMMERCIAL OR NEW 
-` BUSINESS DAY—10 A. M. AND 2 P. M. 


“Scope and Character of Papers and 
Discussion,” W. W. Freeman. 

THE COMMERCIAL FIELD. 

“Cooperative Commercialism in the 
Electric Field,” J. Robert Crouse. 

Report of National Electric Light As- 
sociation Cooperating Committee, W. W. 
Freeman. 

“Possibilities of Commercial Develop- 
ment,” Henry L. Doherty. 

“New Business—How to Get It—How 
to Keep It,” F. M. Tait. 

“New Business Results Demonstrated 
in Cities of All Sizes,” J. E. Montague. 

Discussion. 

QUESTIONS OF POLICY. 

“Sales Policy in Combination Gas and 
Electric Companies,” F. A. Willard. 

“The Electrical Jobbers and Dealers’ 
Cooperation in Business-Getting,” R. V. 
Scudder. 

“Cooperation of the Electrical Trade 


Papers in  Business-Getting,’” F. W. 
Loomis. 
Discussion. 
WIRING. 
‘“Wow to Get the Old Buildings 


Wired,” F. H. Golding. 
“How to Get the New Buildings 
Wired,” J. Sheldon Cartwright. 
“Cooperation of the Electric Contractor 
in the Wiring of Buildings,” James R. 
Strong. 


Discussion. 
THE SOLICITOR. 


“Sizing Up the Territory—Preparing 
the Lists of Prospective Customers,” 
George Williams. 

“Qualifications of Solicitors for Differ- 
ent Classes of Business,” F. W. Frueauff. 

“Ilow to Measure Results and Pay So- 
licitors,” Leon H. Scherck. 

“Increasing the Efficiency of the Sales 
Force,” Je D... Kenyon. 
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“Value and Use of Solicitors’ Hand- 
book,” R. S. Hale. 

Discussion. 

Adjournment for luncheon. 

ADVERTISING. 

“A Balanced Advertising Programme,” 
Ralph Richardson. 

“Advertising Results Demonstrated in 
Cities of All Sizes,” E. S. Marlow. 

“How to Make the Most of Newspaper 
Advertising,” A. D. Mackie. 

“Measuring the Results of Advertis- 
ing,” M. S. Seelman, Jr. 

“Value of the Service of the Advertis- 
ing Agency or Specialist,” Lawrence Man- 
ning. 

“Display Room and Demonstration as 
Business-Getters,” E. R. Davenport. 

“New Business by Indirect Methods,” 
L. D. Mathes. 


Discussion. 
LIGHT. 


“Illuminating Engineering as an Aid to 
Securing and Retaining Business,” C. F. 
Oehlmann. ' 

“Methods of Securing Residential Busi- 
ness,” R. W. Hemphill. 

“Cooperative Lighting of Streets by 
Merchants,” H. J. Gille. 

“Methods of Securing Sign, Window 
and Outline Lighting,” Homer Honey- 
well. 


Discussion. 
POWER. 


“Methods of Securing Power Business,” 
Geo. N. Tidd. 

“Catering to Power for Automobile 
Charging,” R. W. Rollins. 

“Establishing Day Circuits in Towns of 
10,000 Population and Under,” F. H. 
Plaice. 


Discussion. 
HEATING. 


“Methods of Exploiting Electric Heat- 
ing Devices,” T. K. Jackson. 

Discussion. á 
. “Review of Advertising” (illustrated 
with stereopticon slides), C. W. Lee. 

“Memorials,” T. C. Martin. 

Report of the Nominating Committee. 

Election of officers for the ensuing year. 

Adjournment. 

PROGRAMME OF ENTERTAINMENTS. 

On Tuesday morning there will be a 
two-hour automobile trip for the ladies. 

On Tuesday afternoon a special recep- 
tion will be given by President Roosevelt. 
In the afternoon there will be car rides to 
Cabin John, stopping for an hour at Glen 
Echo. In the evening there will be a 
theatre party at the Columbia theatre for 
the ladies. 

On Wednesday morning there will be 
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another automobile ride for the ladies. In 
the afternoon there will be an exhibition 
cavalry drill at Fort Meyer. The ladies 
are invited to attend the lecture by Dr. 
Steinmetz in the meeting hall at 8:30. 
There will be a ball in the small ballroom 
at the New Willard at 9:30. 

Thursday morning there will be an au- 
tomobile ride for the ladies. In the after- 
noon a visit will be made to Mount Ver- 
non, going by boat. In the evening the 
ladies will visit the Congressional Library 
and other points of interest. 

On Friday, in the morning, the ladies 
will make another automobile trip, and 
in the afternoon there will be visits to 
the National Museum and Corcoran Art 
Gallery. 

The exhibition promises to be a great 
success. Nearly all of the seventy-eight 
booths have been taken. Many of the 
companies will have working exhibits. Ar- 
rangements have been made to decorate 
the exhibit hall, which will, of course, 
add to the attractiveness of the various 
booths. The following associate members 
will take part in the exhibition: 

American Electric Heater Company, 
Allis-Chalmers Company, Harold P. 
Brown, American Instrument Company, 
W. J. Barr Electric Manufacturing Com- 
pany, Crocker-Wheeler Company, Crouse- 
Hinds Company, Curtis Advertising Com- 
pany, Dearborn Drug and Chemical Com- 
pany, Dossert and Company, Electric 
Storage Battery Company, ELECTRICAL 
Review, Electrical World, Federal Elec- 
tric Company, Fibre Conduit Company, 
Fort Wayne Electric Works, Francis Ray- 
mond (Sheldon School), Franklin Elec- 
tric Manufacturing Company, General 
Electric Company, John L. Gleason, Jan- 
dus Electric Company, H. W. Johns- 
Manville Company, C. W. Lee Company, 
Metropolitan Engineering Company, M. O. 
Publishing Bureau, National Electrical 
Supply Company, National Electric Lamp 
Association, New York Beck Lamp Com- 
pany, Oneida Community, Limited, Pet- 
tingell-Andrews Company, Philadelphia 
Electric and Manufacturing Company, 
Pittsburg Transformer Company, Pope 
Motor Car Company, Simplex Electric 
Heating Company, Standard Paint Com- 
pany, Standard Vitrified Conduit Com- 
pany, Southern Exchange Company, 
Telelectric Music Company, Wagner 
Electric Manufacturing Company, West- 
ern Electric Company, Westinghouse 
Companies, Weston Electrical Instrument 
Company. 

— S 


New York Electrical Society. 

On Saturday afternoon, May 25, the 
350 members of the New York Electrical 
Society visited the Port Morris power sta- 
tion of the New York Central & Hudson 
River Railroad Company, through the 
courtesy of W. J. Wilgus, vice-president 
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of the company. G. H. Condict, presi- 
dent of the society, called a meeting of 
the members at one end of the spacious 
boiler room, and introduced Edwin B. 
Katte, chief engineer of electric traction 
of the New York Central. Mr. Katte 
very briefly recited some of the principal 
features of the plant, and welcomed the 
members of the society to an informal in- 
spection. The members then dispersed, 
following guides, who explained the vari- 
ous features of construction and opera- 
tion. 
— 0 


BOOK REVIEWS. 


“‘The Electrician’ Wireman’s, Lineman’s 
and Mains Superintendent’s Pocket Book.” 
Second Edition. F. Charles Raphael. New 


York. The D. Van Nostrand Company. 
Leatherette. 392 pages. 3% by 8 inches. 
Diagrams. Supplied by the ErecrricaL Re- 
VIEW at $2. 


This book explains the English prac- 
tice for house wiring, running under- 
ground and overhead conductors for light, 
power, telegraphy, telephony, railways, 
etc. It discusses in detail the apparatus 
and method of installing, testing, locat- 
ing faults, the instruments employed, and 
gives the rules enforced, in Great Britain, 
by the insurance companies and the board 
of trade. 


“Engineering Index Annual.” New York. 
The Engineering Magazine. Cloth. 400 
pages. 7 by 9% inches. Supplied by the 
ELECTRICAL REVIEW at $2. 


The Engineering Magazine has com- 
piled the “Engineering Index Annual” for 
1906. This follows closely the appear- 
ance of Vol. IV, and brings the index 
down one year closer to date. It contains 
all the entries which appeared in the 
monthly installments published in The 
Engineering Magazine down to the begin- 
ning of 1907. Instead of the usual strict 
alphabetical arrangement followed in the 
five-year volumes, the annual retains the 
classification used in the magazine for the 
benefit of the specialist who desires to see 
the current literature of his subject as- 
sembled in a definite, limited space. This 
classification is explained in the fore part 
of the volume. The volumes of the index 
which have been published to date have 
been of the most acceptable character, and 
a source of satisfaction to every one inter- 
ested in engineering research. The high 
character of the work indicated in the pre- 
ceding volumes is maintained in the pres- 
ent annual. The object of the publisher 
in bringing the index down to so late a 
date, thus affording every one requiring 
information upon the myriad subjects in- 
volved, is a worthy one, and will be ap- 
preciated in every quarter of the globe. 
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ELECTRICITY IN WASHINGTON, D. C., 
AND ITS ENVIRONS. 


A BRIEF OUTLINE OF SOME OF THE MORE 
IMPORTANT INTERESTS WITH WHICH 
ELECTRICAL DEVELOPMENTS HAVE HAD 
TO DO IN THE CAPITAL CITY. 


In probably no city in the country will 
there be found such a diversity of elec- 
trical applications as in the city of Wash- 
ington, D. C. Not only has the develop- 
ment of the traction, lighting and tele- 
phone companies been carried forward to 
meet the most modern requirements, but 
there is a dignity and courtesy character- 
izing the emplové of the public service cor- 
poration in the capital city that distin- 
guishes him from emplovés in similar pur- 
suits in any other city in the country. 
Then, again, Washington is historic elec- 
trically in several ways. 

First and foremost, Washington is the 
home of the National Bureau of Stand- 
ards, organized July 1, 1901, as one of the 
bureaus of the Treasury Department. On 
July 1, 1903, it was transferred, along 
with certain other bureaus, to the newly 
established Department of Commerce and 
Labor. The functions of the Bureau of 
Standards are briefly stated in the act of 
Congress by which it was established. The 
Bureau is to acquire, and construct when 
necessary, copies of the standards adopted 
or recognized by the Government, their 
multiples and subdivisions; to make ac- 
curate comparison of these with standards 
of instruments and standards emploved in 
scientific investigations, engineering, man- 
ufacturing, commerce and education; to 
conduct researches pertaining to preci- 
sion instruments, and to determine phys- 
ical constants and properties of materials. 
The Bureau is also to furnish such infor- 
mation concerning standards, methods of 
measurement, physical constants and the 
properties of materials as may be at its 
disposal, and is authorized to exercise its 
functions for the Government of the 
United States, for state or municipal gov- 
ernments, for scientifie societies, educa- 
tional institutions, corporations, firms or 
individuals, and, as a matter of interna- 
tional courtesy, sometimes serves foreign 
governments. No fees are collected for 
service performed for the national or state 
governments: to others a reasonable fee is 
charged. To carry out these functions, 
Congress appropriated $25,000 for a site, 
£325,000 for buildings, and $225,000 for 
apparatus and equipment. The site lies 
in the northwest suburbs of Washington, 
just north of Cleveland Park. 

AH positions in tbe Bureau are filled 
by civi} service examinations, and in some 
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cases as the result of special examinations. 
The administration of the Bureau is ap- 
portioned in three divisions. Division 1 
is under the charge of Professor S. W. 
Stratton; division 2, under the charge of 
Professor E. B. Rosa, and division 3 un- 
der the charge of Professor W. A. Noyes. 
Division 1 comprises six sections, as fol- 
lows: weights and measures, heat and 
thermometry, light and optical instru- 
ments, engineering instruments, the office, 
and the instrument shop. Division 2 com- 
prises six sections, as follows: resistance 
and electromotive force, magnetism and 
absolute measurement of current; induct- 
ance and capacity, electrical measuring in- 
struments, photometry, engineering plant. 
Division 3 comprises the chemical work of 
the Bureau. 
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authorizing “any company authorized by 
law to run cars propelled by horses in the 
District of Columbia to substitute for 
horses electric power by storage or indc- 
pendent electric batteries or underground 
wire or underground cables moved by 
steam power.” The two companies named 
above proceeded to install an expensive 
and generally troublesome cable, and for 
several years operated these svstems with 
more or less success. When the Washing- 
ton Traction and Electric Company, now 
the Washington Railway and Electric 
Company, appeared upon the scene in 
Washington, there were many street rail- 
way organizations, mostly disconnected, 
and generally antagonistic. The work of 
merging and combining the best of these 
svstems required a large amount of cap- 
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‘Turning now to the commercial element 
of clectrical development in Washington, 
it may be pointed out that this was the 
first of American cities to possess a coni- 
plete passenger-carrving conduit electric 
railroad. ‘The first street railway company 
was established in Washington forty-five 
vears ago. For a long time it was most 
unprofitable. After a quarter of a cen- 
tury of horse-car operation, with equip- 
ment changed but very little in any of its 
characteristics, two companies were formed 
—the Capital Traction and the Columbia 
Railway companies. Certain interests op- 
posed to open trolley construction had suc- 
cessfully waged a war against this form of 
construction, and the result was legisla- 
tion forbidding the overhead trolley and 


ital and a wonderful expenditure of effort 
in rehabilitation and reorganization. At 
the present time the Washington Railway 
and Electrice Company controls all the 
railroads heretofore operating in the city, 
being made up of the old Metropolitan, 
Columbia, Washington, Great Falls and 
Anacostia & Potomac River companies. 
Interurban systems running to Ellicolt 
City and Baltimore are also being devel- 
oped. | 

It was nearly twenty-five vears ago that 
the first efforts were made to use electric 
current for lighting purposes in Washing- 
ton. The Society of the Army of the 
Cumberland was holding a reunion at the 
national capital, and one of the features 
of the celebration was tebe the illumina- 
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tion of Pennsylvania avenue, from the 
Peace Monument to the Treasury Build- 
ing. A dynamo was secured and operated 
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ments could be made, electric lighting 
would undoubtedly be very popular in the 
District of Columbia. In about a vear the 


MECHANICAL BUILDING, FROM THE SOUTHWEST—NATIONAL BUREAU OF STANDARDS. 


from an engine in a saw-mill on Thir- 
teenth street. The experiment was any- 
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United States Electric Lighting Company 
was organized. In 1885 the lighting com- 
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New STEAM TURBINE STATION OF THE Potomac ELECTRIC POWER CoMPANY. 


thing but a success, but the disappoint- 
ment centred in the minds of a few hardy 
investors the idea that if proper arrange- 


pany’s plant was destroyed by fire. Since 
that time, however, old equipment has 
been replaced, changes have occurred in 
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the administration, and splendid modern 
buildings housing the most up-to-date 
plant have been erected. A few years ago 
the Potomac Electric Power Company ab- 
sorbed the United States Electric Light- 
ing Company, and the former company 
now supplies all the power needed for 
electric lighting purposes and nearly all 
the power used by the railroads controlled 
by the Washington Railway and Electric 
Company. The new steam turbine plant 
of the Potomac Electric Power Company 
is shown in one of the illustrations here- 
with. This was designed and constructed 
by J. G. White & Company, under the 
direct supervision of L. E. Sinclair, gen- 
eral superintendent of the power com- 
pany. The plant is located near Ben- 
nings Road Bridge, on the eastern bank 
of the Anacostia river, just outside of 
Washington. The boiler room is 164 feet 
long and 180 feet wide, arranged to ac- 
commodate four rows of boilers, forming 
two firing aisles. The generating room 
is 164 feet long by forty-five feet wide, 
and has been laid out to accommodate 
three 5,000-kilowatt and two 2,000-kilo- 
watt turbines. There is an annex fifteen 
feet wide by 164 feet long for switching 
compartments, offices, etc. The building 
is erected on piles and concrete footings, 
the entire area covered amounting tc 
29,520 square feet. The normal output of 
the plant is 19,000 kilowatts. Up to the 
basement floor, all wall and column foot- 
ings are made of concrete, while the super- 
structure consists of a self-supporting 
steel skeleton frame. The walls are of 
hollow concrete blocks, self-supporting, 
with the exception of a few of the lighter 
walls. 

Of the side trips from the national 
capital suggested in connection with the 
forthcoming annual convention of the 
National Electric Light Association at 
Washington none will, perhaps, interest 
a greater number of delegates than that 
enabling a visit to the Great Falls of the 
Potomac river, the scene of a proposed 
power development, that if carried out as 
projected would rank as one of the most 
important plants of the kind on the At- 
lantic seaboard. 

Great Falls is located about sixteen 
miles up the river from the city of Wash- 
ington and was, until about a year ago, 
not readily accessible, save by a long car- 
riage drive. Twelve months since, how- 
ever, there was completed an electric sub- 
urban line known as the Great Falls and 
Old Dominion Railroad, which has a four- 
teen-mile double-track road extending 
from Georgetown, D, €.—or rather from 
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Rosslyn, Va., on the opposite bank of the 
Potomac—direct to Great Falls. This 
road in itself is likely to prove of inter- 
est, inasmuch as both steam and electric 
power are used. Ultimately, of course, 
electric power will be used exclusively, but 
pending the completion of the contem- 
plated equipment there have been brought 
into requisition a number of the steam 
locomotives and cars formerly in use on 
the Manhattan Elevated Railroad in New 
York when that line employed steam 
power. This supplementary rolling stock 
is used on the Great Falls line only for 
hauling freight and to care for excess pas- 
senger business when the latter class of 
traffic is too heavy for the motors. 

The descent made by the water at Great 
Falls is about eighty feet, and it is esti- 
mated that at least 40,000 horse-power can 
be developed here at a comparatively mod- 
erate price for installation. All the land 
for some distance on either side of the 
falls—on both the Virginia and Maryland 
sides, the river here forming the boundary 
between these states—as well as all the 
water-power rights, are controlled by the 
Washington Railway and Electric Com- 
pany, the $13,000,000 corporation that 
controls eleven city and suburban roads 
in Washington, as well as the Potomac 
Electric Power Company. An unoffi- 
cial estimate of the value of these power 
rights recently made was in the neighbor- 
hood of $2,000,000. 

However, the project of the develop- 
ment of power from this source is for the 
time being in abevance, by reason of the 
fact that the Potomac Power company 
has just completed the turbine station 
described above, which will, for the 
time being, furnish all the current 
needed in its field of operations. How- 
ever, plans and estimates covering an 
installation at Great Falls have been 
prepared, and should there be a de- 
velopment of manufacturing industries in 
the vicinity of the citv of Washington, as 
how seems probable, it is likely that ad- 
vantage will be taken of the energy pro- 
vided by nature. 

One of the features of Washington as 
a city is the almost entire absence of 
wires, either for railway, lighting and 
power, or telephone and telegraph service. 

Another important public service cor- 
yoration in Washington is the Capital 
Traction Company. This company is a 
consolidation of the old Washington & 
Georgetown Railroad Company and the 
Rock Creek Railroad Company. The Cap- 
ital Traction Company was organized in 
September, 1895. Its system comprises 
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the Pennsylvania avenue, Fourteenth 
street, Seventh street and Chevy Chase 
lines, over fifteen miles of double-ftrack 
conduit electric, and five miles of double- 
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The Washington telephone service has 
been regarded as an ideal self-contained 
system. The service furnished to the Fed- 
eral Government is of great importance, 


Great FALLS OF THE POTOMAC—SCENE OF PROPOSED POWER DEVELOPMENT. 


track overhead trolley line. The conduit 
construction is similar to that of the New 
York surface lines. 

The telephone service in Washington is 


and has been developed in a most care- 
ful and painstaking way, so that the Presi- 
dent may sit at his desk and get into in- 
stant communication with any member of 


A SECTION OF THE GREAT FALLS OF THE PoTOMAC—SCENE OF PROPOSED POWER 
DEVELOPMENT. 


operated by the Chesapeake & Potomac 
Telephone Company, and the American 
Telephone and Telegraph Company has, 
of course, headquarters in the capital city. 


his cabinet or with any department of the 
Government in the District or thousands 
of miles away. 

The Government Printing Office, on, the 
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corner of North Capital and G streets, 
has one of the best-equipped self-contained 
electric plants in the country. The power- 
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turn of mind fail to visit, while in Wash- 
ington, the Smithsonian Institution and 
the National Museum. The Smithsonian 
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THE SMITHSONIAN INSTITUTION. 


house is 112 feet by 134 feet in plan, and 


is equipped with Crocker-Wheeler gener- 
ators and a complete motor equipment for 


Institution, which takes a prominent place 
among the learned institutions of the 


world, was founded by Congress in 1846, 
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TuE NATIONAL MUSEUM. 


operating the various machines throughout 


the printing plant. 


through the generosity of James Smithson, 
an Englishman, who, in 1829, bequeathed 


Of course, few persons of a scientific his entire property “to the United States 
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of America, to found at Washington, un- 
der the name of the Smithsonian Insti- 
tution, an establishment for the increase 
and diffusion of knowledge among men.” 
The original fund of about $515,000, with 
certain additions, has, by provision of law, 
been drawing annually six per cent from 
the United States Treasury. This fund 
has now increased, by accumulations of 
interest and by public contributions of in- 
dividual donors, to over $900,000. The 
Smithsonian Institution has a library of 
250,000 volumes, mostly deposited with 
the Library of Congress, and is the cus- 
todian of the national collections. The 
collections in the Smithsonian Building 
comprise birds, fishes, reptiles and inver- 
tebrates. The archæological collections 
are particularly rich in American antiqui- 
ties. 

The National Museum, which is under 
the direction of the Institution, is support- 
ed by an annual appropriation of Con- 
gress. The building adjoins that of the 
Smithsonian Institution. Jn 1901 there 
were 5,000,000 pieces classified in the col- 
lections. It is the recognized depository 
for all objects of scientific and artistic in- 
terest which come into the possession of 
the Government. Its special function is 
to preserve these treasures perpetually, 
and so to administrate them as to make 
them serve the most useful ends for those 
who desire to examine them. 

a A 
The Land and Building Fund 
of the American Institute of 
Electrical Engineers. 


The annual report of the American In- 
stitute of Electrical Engineers shows that 
the building fund committee had received, 
on April 30, a total of subscriptions of 
$163,734 from 934 subscribers. The 
amount actually collected and deposited 
is $124,829. There remains about $20,- 
000 still to be raised. About seventy- 
five per cent of the members have not yet 
contributed. The building fund commit- 
tee is sanguine of securing the entire 
amount to be raised, $185,000, during tke 
current year. 

TENN 
Dangers to Life in Colleges. 

An impressive presentation of the dan- 
gers to life from fire now existing in many 
of our colleges is made in the May issue 
of Insurance Engineering. This journal 
discusses several recent disastrous college 
fires, including the destruction of a fra- 
ternity house at Ithaca, a dormitory at 
Philips Exeter Academy, and two univer- 
sity buildings at McGill University, Mon- 
treal. There is given also a record of 
recent fires in college buildings and a sum- 
mary of college fires for the past eighteen 
years, 
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THE COMMERCIAL FUTURE OF WIRE- 
LESS TELEGRAPHY. 


MILLIAN TRINKS., 


—— 


“So much has been written about the 
scientific and practical features of wire- 
less telegraphy that it may be interesting 
to consider at this time its ultimate com- 
mercial value. 

The uses to which wireless telegraphy 
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can advantageously be applied are mani- 
fold and may roughly be divided into 
three classes: (1) commercial, (2) life- 
saving, and (3) military. 

The field for life-saving is limited to 
installations upon light-ships and light- 
houses, and for military purposes to low- 
power installations used in the army and 
navy. fn a general way both these classes 
are of assistance to commercial wireless 
telegraphy and usually cooperate in for- 
warding messages. 

The commercial field being by far the 
largest, should receive most consideration. 
This field may be subdivided into two 
elasses, the first of which consists of man- 
ufacturing and selling outright apparatus 
built under the protection of patents, and 
the second in undertaking the work of an 
operating company. 

It is evident that the outright sale of 
apparatus can bring only a limited profit 
on account of the very great competition ; 
so fierce at times that government work 
must be undertaken at a loss—and if one 
considers that the different governments 
are large consumers of wireless telegraph 
apparatus, the price obtained is of great 
importance. Furthermore, there can be 
no future benefits whatsoever after the 
sale of apparatus is consummated, and the 
field must ultimately decrease. 

Coming to the subject-matter of this 
article, namely, the work done and the 
future of operating companies, we find 
among the most prominent the Atlantic 


DeForest Wireless Company and the 
Marconi Wireless Telegraph Company. 


These companies equip ships and shore 
stations, and, operating them, derive an 
income in proportion to the actual work 
done. In course of time more and more 
sea-woing vessels will be equipped with 
wireless telegraph apparatus and the rev- 
enue will increase quite out of proportion 
This 


can be best explained by comparing such 


to the number of vessels operating. 


stations with those of a telephone ex- 
change in which the number of originat- 
ing calls increases faster proportionately 
than the number of new subscribers; for 
Instance, SUp pose two vessels, A and D., 
were equipped with wireless apparatus. 
lt is evident that only two different orig- 
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inating calls can take place, from A to B 
or from B to A; the sources of income in 
this case, therefore, are limited to the 
number of vessels, 

Now take three vessels, A, B and C; 
one finds that six originating calls can be 
traced, namely, A to B; A to C: B to A; 
B to C; C to A, and C to B. The addi- 
tion therefore of one vessel in this case 
has trebled the number of possible calls 
and the income proportionately. 

From the foregoing it is obvious that 
revenue increases very rapidly with the 
stations 


number of shore 


It would therefore seem logical 


ships or 
equipped, 
on the part of companies wishing to estab- 
lish a permanent and sound business, to 
spend time and money in getting ships 
equipped and operating, as such a course 
of action must prove of future benefit. 

Many of the big shipping companies 
are now well fitted with apparatus and 
are already doing a large daily business. 
In order that satisfactory communication 
may at all times be had between ships and 
shore it is necessary to have a large num- 
ber of shore stations, the expense of which 
is large, comparatively, as few messages 
are sent from a land station, whereas a 
ship sends and receives about an equal 
number. 

The qualifications of the different svs- 
tems of wireless telegraphy used will be 
of very great importance in the future on 
account of the interference of one message 
with another. As long as the number 
of ships anq shore stations are small there 
will not be any great difficulty, as the 
power used is not sufficient to create vio- 
lent ethereal disturbances, but the mo- 
ment trans-Atlantic communication with 
high-power stations becomes an accom- 
plished fact it will be absolutely necessary 
to have perfect tuning: and this means 
that sending and receiving stations must 
be in svntony. 

Interference of simultaneous messages 
is prevented by tuning the receiving cir- 
cuit to a eertain transmitter circuit, so 
that they are in sympathetic resonance; 
that is, each operates on the other to the 
exclusion of all other disturbances. The 
principle is exactly the same as when two 
musical strings are tuned alike: when one 
is struck the other vibrates svmpathetic- 
ally and with that note alone. 

The present systems work satisfactorily 
with relatively 
small power, and large stations can and 


over limited distances 
have undoubtedly worked over distances 
equal to that between Europe, and, for in- 
stance, Canada, but such systems would 


be quite inadequate to maintain perma- 
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nent communication because of the lia- 
bility of other messages interfering; for 
instance, a ship equipped with low-power 
apparatus would, on nearing a shore sta- 
tion, interfere with the receiving end of 
a trans-Atlantic station. It is impossibie 
to accurately tune with any of the present 
svstems excepting those capable of gener- 
ating continuous undamped waves, that 
means waves which do not decrease in in- 
tensity, and one can sav that the great 
distances claimed by such systems have 
only been attained by using very high 
power, such high power tending, on the 
other hand, to disturb all other stations 
within a shorter radius, whether the same 
are in tune or not. 

A system must therefore be devised 
which is capable of absolute and accurate 
tuning if wireless telegraphy is to be used 
in the future for commercial trans-At- 
lantic communication, That- such com- 
munication will represent the largest and 
most reliable source of revenue for oper- 
ating companies can not be doubted. 

At the present dav there are several 
methods which have been shown capable 
of such tuning, but of such methods only 
that of the Danish inventor Vladimar 
Poulsen, of Copenhagen, has been com- 
mercially developed. The rights to this. 
system, which entails very inexpensive 
apparatus and uses very low power to 
cover long distances, have been acquired 
by the Amalgamated Radio Telegraph 
Company, of London, England, which 
company also owns the European rights 
of the American DeForest Company. 

Only such a system can be used for 
doing constant commercial trans-Atlantic 
work, and the fact that this has been ac- 
complished may be announced very short- 
lv. It is, of course, unnecessary to say 
that such communication will he a serions 
menace to the income of the different 
cable companies on account of. the low, 
cost of installation and maintenance of 
wireless equipment and the reduced rates 


made possible thereby. 


When such stations have been installed 
im sufficient numbers with 
equipped in the same way it will be pos- 
sible to get into communication with any 
point in the world, and in order to have 
the system as flexible as possible the ap- 


vessels 


paratus on board vessels and land stations 
will be arranged in such manner that. they 
can alter their wave-lengths at will. This 
will enable one station to select another 
with which it wishes to communicate 
without the slightest chance of outside 
Interferenee, 

These assertions can be proven and the 
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writer has personally examined several 
stations already equipped with apparatus 
built according to the Poulsen system 
The possibility of tuning in such stations 
is as nearly perfect as it is possible to 
determine with present measuring instru- 
ments, and it is quite simple to receive 
several different telegraphic messages on 
one and the same antenna, or to send and 
receive at the same time. 

This would indicate that multiplex 
wireless telegraphy, with the Poulsen svs- 
tem, is an assured fact, and this will tend 
to lessen the cost of trans-Atlantic com- 
munication, conveving a great boon to all 
business in general. 

—— ee 

LETTERS TO THE EDITOR. 


Electrical Driving for Fire 
Engines. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 


Referring to the article on electrical 


driving for fire engines, page 787, issue of 
May 18, this describes a patent taken out 
in 1882, manufactured by the Silsby Fire 
Engine Company, fully tried at Schenec- 
tady and finally burned up at Ampere, in 
the fire of April, 1895. The patent ex- 
pired about five vears ago, but it fully de- 
scribed and illustrated the electric fire en- 
gine and a network of hydrants and the 
electric supply connections. 
S. S. WHEELER. 
Ampere, N. J., May 22. 


Submarine Signaling. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

My attention has just been called to the 
article in vour issue of March 30, 1907, 
entitled “Submarine Signaling,” in which 
Professor Lucien I. Blake is given credit 
for being the progenitor of the system 
now in commercial service. The basis of 
the claim seems to be a paper read by him 
before the American Association for the 
Advancement of Science, in 1887, from 
which liberal quotations are made. Un- 
fortunately for this claim there was noth- 
ing in Professor Blake’s paper that had 
not already been published prior to 1887. 

It has been a matter of common knowl- 
edge for centuries that sound will travel 
through the water and pass through the 
sides of a ship so as to be heard by an ob- 
server within the vessel. The experiments 
made by Colladon and Sturm in 1826 were 
not the earliest recorded, as stated by your 
contributor, for in 1767 a similar recorded 
test was made near the University of 
Glasgow in Scotland. Benjamin Frank- 
lin made some interesting experiments 
also. The natives of Ceylon in their fish- 
ing boats communicated with each other 
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by sound signals made under water a very 
long time ago. 

Shortly after the invention of the tele- 
phone and nine vears before Professor 
Blake read his paper, an English patent 
was issued to Henry Edmunds, dated Feb- 
ruary 12, 1878, in which is shown sub- 
merged bells for producing sound signals, 
and submerged telephone transmitters for 
receiving them. In fact, every general 
suggestion made by Professor Blake is 
anticipated in this patent. 

During the year 1887 (at the very time 
Professor Blake was discussing the theory 
of the matter), two patents were issued 
in the United States which proposed to 
make a practical application of the prin- 
ciples involved—which, by the way, Pro- 
fessor Blake did not attempt to do until 
two vears later. One of these patents was 
issued to William G. Spiegel in July, 
1887, and the other to John M. Batchel- 
der in August, 1887. . 

On October 27, 1888, an English patent 
was issued to Neale and Smalpage, for 
attaching either a microphone or a pneu- 
matic device on the principle of a speak- 
ing tube to the inside skin of a ship, by 
means of which it was hoped to receive the 
sound from the sea. This apparatus ap- 
proaches that now in use, but it differs in 
one vital particular, which makes the dif- 
ference between success and failure. 

Up to this time Professor Blake’s inter- 
est ut the subject seems to have been 
wholly theoretical, but two years later he 
concluded to apply for a patent. His 
original application discloses his complete 
ignorance of what his predecessors had 
done, for he made verv broad claims that 
covered their inventions. These claims 
were, of course, rejected by the Patent 
Office and he was obliged to drop them, 
leaving nothing of his original applica- 
tion except the use of a water siren for a 
sound producer, and a tuned resonating 
chamber for the receiving apparatus. The 
former has never been used, because it 
would certainly be inferior to a bell, and 
the latter is not adapted to receive bell 
signals. This is Professor Blake's only 
patent, issued to date, on the subject of 
submarine signaling. 

ARTHUR J. MUNDY. 

Newtonville, Mass., May 16. 


—___<@—.—____ 


Receiver for the New York 
Tunnei Company. 

The New York Tunnel Company, which 
has the contract for building the tunnel 
under the East river, from the Battery, 
New York city, to the borough of Brook- 
lyn, has been declared an involuntary 
bankrupt by Judge Holt in the United 
States District Court. T. T. Wells was 
appointed receiver on Friday, May 23, 
under bonds of $25,000, with instructions 
to continue the business for twenty days, 
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COPPER PRODUCTION IN 1906 AND 
THE PRESENT OUTLOOK. 


BY JOHN B. C. KERSHAW. 


The demand for copper during 1906 
has been in excess of the supplv, and as 
a result the price has advanced to a figure 
never before attained in the history of the 
metal. 

When it is remembered that within 
eleven years the price of copper has ad- 
vanced from £42 17s. 6d. to over £110 
per ton, although the output has been 
doubled, the seriousness of the position 
will be recognized. At the present time 
the world’s consumption of copper appears 
to be at the rate of 700,000 tons per an- 
num. Jt is evident that the mines now 
being worked can not long continue to 
meet this enormous drain upon their re- 
sources, and that unless new stores of cop- 
per ore are tapped, or unless some substi- 
tute for copper be found, a veritable fam- 
ine in the red metal is likely to result. 

In what follows, the production figures 
for the last seven years are submitted to 
a careful and detailed examination, with 
a view to discovering whether the mines 
now being worked show any great power 
of increasing their output in accordance 
with the increased demand. The price 
variations of recent years are also record- 
ed, and the difference between the present 
reign of high values and that of previous 
years is pointed out. The writer’s reasons 


for thinking that a return to a more nor- 


mal level of price is likely, are finally 
given. 
PRODUCTION FIGURES FOR 1906. 

The aggregate production of copper by 
all countries of the world in 1906, accord- 
ing to the valuable statistical return com- 
piled and published by Messrs. H. R. 
Merton & Company, has been 711,675 
tons. 

This represents an increase of 29,500 
tons upon the total for 1905. Though this 
increase is noteworthy, it is smaller than 
that which characterized the returns for 
the preceding years, the aggregate output 
and percentage increase for the seven 
vears—1900-1906—having been as fol- 


lows: 


Aggregate Percentage 
Year. he ey a Increase. Increase. 
Tons. Tons. 

1900 479.514 

1901 516,628 37,114 7.7 
1902 541,295 - 24.567 4.7 
1903 574,775 33,480 6.1 
1904 644,000 69,225 12.0 
1905 682,125 38,125 5.9 
1906 711,675 29,550 4.3 


The increase of 1906, expressed as a 
percentage, is thus seen to have been the 
smallest since the year4900, The figures, 
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in fact, indicate that the producing capac- 
ity of the present mines has attained near- 
ly its maximum limit, and that any 
marked increase in the world’s supply of 
copper can only come from the opening 
up of new mines in hitherto undeveloped 
districts. 

Turning now to the output of raw cop- 
per by the various countries, and taking 
our figures from Messrs. H. R. Merton & 
Company’s circular, we have the following 
figures for the six most important con- 
tributing countries: 
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Comparing now the output of the sec- 
ond group of producing countries—for the 
same period, 1900-1906—we have the fol- 
lowing figures: 
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ods of high prices were due to financial 
manipulation of the market, and not to 
any unusual increase in the demand for 
the metal. So far as one can judge from 


Country. 1900. 1901. 1902. 1903. 19%. 1908. 1906. 
Canada ............ 8,500 18,800 17,485 19,320 19,185 20,535 25,460 
Germany .......... 20,410 21,720 21,605 21,205 21,045 22,160 20,340 
Russia ............ 6,740 8,000 8,675 10,320 10,700 8,700 10,490 
Peri ss bors ree oases 8,220 9,520 7,580 7,800 6,755 8,625 8,505 
Cape of Good Hope.. 6,720 6,400 4,450 5,230 7,775 7,325 6,540 
Norway .i9dew veces 3,935 3,375 4,565 6,915 5,415 6,305 6,120 


Canada is the only country in this list 
the production of which has increased con- 
siderably since 1900. The promise of 


Country. 1900, 1901. 1902. 1903. 1904. 1908. 1906. 
United States........ 263,502 265,250 292,870 307,570 365,050 389,120 408,475 
MO@X1CO:c.c2.000408 58% 22,050 30,430 35,785 45,315 50,945 64,440 60,625 
Spain and Portugal. 52,872 53,621 49,790 49,740 47,035 44,810 49 320 
Japan ........ses.. 27,840 27,475 29,775 31,360 34,850 35,910 42,740 
Australasia ........ 23,020 30,875 28,640 29,000 34,160 33,940 36,250 
Chill 6 3c2562%46 550% 25,700 30,780 28,930 30,930 30,110 29,165 25,745 


The most striking feature of these fig- 
ures is the increase in the production of 
the United States mines from 263,500 
tons in 1900 to 408,475 tons in 1906. 
These mines are in fact now producing 
more copper than all the countries of the 
world produced in 1897, and the percent- 
age increase in the period 1900-1906 has 
been no less than fifty-five per cent. 

The increase has occurred chiefly in the 
output of the mines located in Arizona— 
this output was 49,447 tons in 1900 and 
had risen to 118,435 tons in 1906. The 
mines of Montana have produced 130,000 
tons in 1906, as compared with 114,144 
tons in 1900, while the Lake mines have 
contributed 99,900 tons, as against 69,300 
tons in 1900. 

The other noticeable points brought out 
by the tabular statement are the rise of 
Mexico and of Japan among the copper- 
producing countries of the world and the 
decline of Spain and Portugal and of 
Chili. 

In the case of Mexico, which now ranks 
second in the list of producing countries, 
the increase in the output has occurred 
chiefly in connection with outside mines. 
These mines in many cases had been pre- 
viously worked, and the more easily ex- 
tracted higher grade ore had been mined 
and smelted. The reign of high prices, 
however, has made it profitable to reopen 
these mines and to extract and smelt the 
ores of lower grade. 

While the output of the famous Boleo 
mine in Mexico remains stationary at 
11,900 tons, the output of these outside 
and at one time discarded mines has in- 
creased from 11,000 tons in 1900 to 
49,795 tons in 1906. The maximum of 
their producing capacity, however, seems 
to have been passed, for the output of 
1906 shows a falling off of 4,500 tons 
as compared with 1905, 


great development which was indicated by 
the jump from 8,500 tons in 1900 to 
18,800 tons in 1901, however, has not been 
realized in the returns since that year. 
The remaining countries are obviously of 
little importance in connection with the 
copper supply of the future, for the pro- 
duction in the period 1900-1906 shows 
little expansion, and it would seem un- 
likely that any great increase of output 
can be expected from the copper mines 
now being operated in this group of coun- 


tries. 
PRICE VARIATIONS. 


The average price of G. M. Bs. during 
1906, according to Merton’s circular, has 
been £86 5s. 2d., this being the average of 
the prices on the first of each month. 

The figures for the six preceding years 
nave been as follows: 


1002. 
£52.13.5 


1901. 
£67.19.3 


1900. 
£73.10.7 


There have been three periods during 
the last twenty-five years during which the 
price of copper has risen above £70 per 
ton. In the year 1888 M. Secretan or- 
ganized the Paris corner in copper, and 


- for that vear the average price of G. M. 


Bs. was £76 per ton. The Amalgamated 
Copper Company was formed in 1899. 
The average price of G. M. Bs. was then 
foreed up to £72 16s. 6d. in 1899 and to 
73 10s. 7d. in 1900, but the price had 
dropped again to its normal level of £52 
per ton in 1902. 

The year 1906 is the first of a new 
period of high prices, and consumers of 
copper are naturally anxious to know 
whether this period will be transitory like 
its predecessors, or whether the year 1906 
marks a permanent increase in the price 
of the metal. 

In attempting to answer this question 
it may be noted that the two earlier peri- 


the production figures, the present reign 
of high prices is due to natural causes— 
the demand for the metal has exceeded the 
supplies. This extraordinary demand for 
copper is due chiefly to the exceptional 
sctivity which has been observed in the 
trade of all countries during the last two 
years. Copper is a metal which enters 
into a very large number of manufactures, 
and active trade always increases the de- 
mand for it. As pointed out in The 
Times’ (Financial Supplement) last year, 
the engineering and shipbuilding indus- 
tries consume a very large proportion of 
the copper produced, and these industries 
have been enjoying lately a period of un- 
exampled prosperity. The growth of the 
motor-car and motor-bus industries also 
have added to the general demand for 
copper, while the extension of electric 
tramways and the equipment of the Lon- 
don tube and other lines with electricity 
as motive power has undoubtedly increased 
the demand for the metal for electrical 
and conducting purposes. 

Trade is, however, subject to periods of 
boom and depression, and with the slack- 
ening activity in the trade of the world, 


1902. 
£57.18.8 


1904. 
£58.14.8 


1905. 
£69.2.6 


of which signs are now visible, there is 
likely to be a lessened demand for copper, 
and a check to the upward tendency of 
prices. This check in the demand is likely 
to be intensified by the very high level to 
which prices have been forced since Sep- 
tember, 1906. In that month G. M. Bs. 
were selling at £86 17s. 6d. per ton, while 
on December 15 the price was £105 15s., 
and on March 31, 1907, the price was 
£97 10s. It is natural with such a level 
of prices that consumers should restrict 
the use of copper to the lowest possible 
limit, and that they should be seeking in 
all directions for substitutes for the red 
metal. 

It is probable, therefore, that the price 
of copper will gradually return to a more 
normal figure as trade slackens, though 
possibly the £52 per ton level, which was 
last seen in 1902, may not be again at- 


1 March 5, 1906. 


a 


June 1, 1907 


tained. The hope for the consumer in the | 


future lies in the discovery of new mining 
districts, and also in the discovery of re- 


liable substitutes for the red metal in the © 


arts and industries. As regards the 
former, Rhodesia and the district north of 
the Zambesi and the unexplored steppes of 
Eastern Siberia may be found to possess 
stores of copper and other metals, which 
the extension of the railways will render 
available for European and American 
users, while as regards substitutes for cop- 
per, the more durable alloys of aluminum 
may prove suitable for much of the work 
for which copper and brass are now em- 
ployed. Aluminum may, in fact, become 
of great importance in the world’s indus- 
tries—for the oxide is one of the common- 
est constituents of the earth’s crust and 
forms no less than seventeen per cent of 
the weight of the same. An aluminum 
alloy—red in color, which combined light- 
ness and strength—would easily displace 
copper from its position as the orna- 
mental metal in the arts and industries. 
Metallurgists would therefore be wise to 
turn attention to the production of such 
an alloy. 
renee 
The Convention of the South- 
western Electrical and Gas 
Association. 


The third annual convention of the 
Southwestern Electrical and Gas Associa- 
tion was held at San Antonio, Tex., May 
14, 15 and 16. The convention head- 
quarters were at the Menger Hotel. The 
address of welcome was delivered by Rea- 
gan Houston, former counsel and manager 
of the San Antonio Gas and Electric 
Company. This was replied to by H. S. 
Cooper, president of the association. 

The first paper, entitled “Education of 
Legislators with Reference to Public 
Service Corporations,” was read by H. M. 
Moore. Mr. Moore feels constrained to 
believe that most of the representatives 
elected desire to deal fairly with all inter- 
ests. The only question with them is 
what is fair and equitable, or as nearly so 
as they can make it, considering the great 
variety of the interests involved. Public 
utilities corporations, in order to have 
any influence in the education of legis- 
lators, must be absolutely fair and hon- 
est in all their dealings with the legis- 
lators. They must not be approached with 
juggled figures and false statements, if 
success is to be achieved in convincing 
the legislators that the public utilities 
companies are right, and the legislators 
are wrong. There must be figures to 
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prove it, and these figures must be truth- 
ful. ) 

Other papers were entitled, “Labor-Sav- 
ing Tools and Devices for Central Stations 
and Car Barns,” by V. W. Berry; “The 
Value of Scientific Tests to Publie Cor- 
porations, by Arthur C. Scott, professor 
of electrical engineering, University of 
Texas; “Application of Gas to Mechan- 
ical and Industrial Uses,” by D. N. Wap- 
lick, and “The Getting Up and Trying 
Out of Forms,” by F. C. Randall. 

The question box, edited by Samuel 
Kahn, is one of the most valuable which 
has been presented to any state associa- 
tion. ‘These questions are intimately con- 
nected with the problems involved in pub- 
lic service corporation operation, and 
formed a very interesting and instructive 
part of the proceedings. 

The evening of Wednesday, May 15, 
was devoted to a rejuvenation of the Sons 
of Jove. 

The morning of Thursday, May 16, 
was devoted to the supply men. This 
proved to be one of the most interesting 
and useful sessions of the convention. 

In point of attendance, work accom- 
plished and exhibits shown, the conven- 
tion was entirely satisfactory. 

The following officers were elected: 
president, H. T. Edgar, vice-president 
and manager, Northern Texas Traction 
Company, Fort Worth, Tex.; first vice- 
president, W. B. Tuttle, manager, San 
Antonio Traction Company, San Antonio, 
Tex.; second vice-president, J. P. Crevar, 
president and general manager, Denison- 
Sherman Interurban, Denison, Tex.; 
third vice-president, J. F. Strickland, 
president, Dallas Securities Company, 
Dallas, Tex.; secretary, R. B. Stichter, 
Dallas Securities Company; treasurer, 
A. E. Judge, president and general man- 
ager, Tyler Electric Light and Power 
Company, Tyler, Tex. 

A party of ladies attending the con- 
vention made a very enjoyable trip to the 
ruins of the missions associated with the 
early progress of Christianity upon the 
American continent, and forming part of 
the old Spanish settlement of San An- 
tonio, as guests of Alexander Henderson, 
of the American Circular Loom Company, 


Chelsea, Mass., and C. W. Hobson, of — 


the Hobson Electric Company, Dallas, 
Tex. The trip to the San Jose, La Con- 
ception and San Pedro missions was made 
in automobiles. On returning, the ladies 
were entertained at the reception rooms 
which had been fitted up for the con- 
vention by Mr. Henderson. 
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Civil-Service Examination 
for Chief Engineer. 


The United States Civil-Service Com- 
mission announces an examination on 
June 26, in the usual cities where these 
examinations are held, to secure eligibles 
from which to make certification to fill 
a vacancy in the position of chief engi- 
neer in the United States post-office and 
court house building at Chicago, Ill.; and 
vacancies as they may occur in the custo- 
dian service throughout the United States 
requiring similar qualifications. The 
salary of the specific position to be filled 
will be from $1,800 to $2,500 per annum, 
the entrance salary to be at $1,800. Ap- 
plicants should apply at once to the 
United States Civil Service Commission, 
Washington, D. C., or to the secretary of 
the board of examiners in any of the 
cities where examinations are held, for 
application form 1,052. 

-ra — 
The Sons of Jove Operetta. 


The operetta given by the Chicago 
Jovian Club at the Association Audito- 
rium, Chicago, Ill., on the evening of 
Thursday, May 16, entitled “The Isle of 
Jove,” was a great success. The operetta 
was written and arranged for the Chicago 
Jovian Club by Frank L. Perry. The 
cast of characters included W. P. Crock- 
ett, Perry Boole, S. A. Rall, George H. 
Erich, W. S. Taussig, C. A. S. Howlett, 
Fred Skeel, Charles Gregory, W. R. 
Pinckard, A. O. Einstein, E. W. Kerns, 
C. N. Thorpe, Morgan Ellis, Francis Ray- 
mond, George Searing, Thomas Bibber, 
Warren Ripple and S. M. McFedries. 

After the performance a banquet was 
held, when an elaborate menu was en- 
joyed. 

—_—_<@—-____ 
The Ilaminating Engineering 
Society. 


A regular meeting of the New York 
section of the Illuminating Engineering 
Society will be held at 8.15 P. M., at the 
Edison Auditorium, 44 West Twenty- 
seventh street, New York city, Friday, 
June 14. A paper entitled “Industrial 
Plant Illumination,” by George C., Keech, 
will be presented. This paper will deal 
with illumination by mercury vapor 
lamps, metallized-filament incandescent 
lamps and enclosed arc lamps. 

——— 

In 1905 there were 784 establishments 
engaged primarily in electrical manufac- 
ture, with a capital of $174,066,026,. 


KEYBOARD PAGE-PRINTING 
TELEGRAPHS. 


BY ROMYN HITCHCOCK. 


No argument is necessary to prove that 
a reliable telegraph transmitter with a 
standard typewriter keyboard, which can 
be operated at typewriter speed, and a 
page-printing receiver, is more efficient 
than the Morse key and sounder, besides 
being an ideal apparatus. A considerable 
part of telegraph business is most advan- 
tageously done by hand; but there is no 
more reason to restrict hand working to 
the sending of dots and dashes than there 
would be to require letters to be written 
with a pen instead of typewriter. A key- 
board page-printer bears much the same 
relation to the Morse key as the typewiiter 
does to the pen. It is not possible to be- 
lieve that telegraph business will always 
be done by ticking off dots and dashcs, or 
that receiving will depend upon the pres- 
ence of an operator to interpret and tran- 
scribe the signals. 

The question of reliability is always 
raised by adherents of key and sounder 
concerning innovations. But all doubt 
as to this feature of printing telegraphs 
is set at rest by the long commercial use 
of such apparatus abroad, and to some 
extent in this country. 

The accuracy of the comparatively slow 
operating devices known as stock and 
news tickers is well known, but even 


these work up to and above ordinary Morse _ 


speed. When we consider the automatic 
page-printers, such as the Buckingham 
and Barclay, which operate much more 
rapidly than hand sending, all question 
of the reliability or practicability of this 
class of apparatus is definitely answered. 

While it is not the purpose of this 
article to deal particularly with tele- 
graphic printers operated with punched 
tape transmission, it seems desirable to 
indicate their relation to keyboard ma- 
chines. They are still in the early stage 
of development, and improvements are to 
be expected; but it is of interest to inquire 
what speed has been practically attained 
with automatic telegraphic printers. 

It is difficult for an outsider to get 
satisfactory data upon which to base a 
conclusion as to the aetual speeds of op- 
erating either the Buckingham or the Bar- 
clay printers. The present writer has be- 
come very sceptical concerning estimated 
or reputed telegraph speeds; but whether 
or not the speed of either of the printers 
mentioned is eighty or 100 words a min- 
ute, they both show a manifest improve- 
ment over Morse working: and this is im- 
portant, not only because of the increase 


_which have been mostly 
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in operating efficiency, but also in practi- 
cally asserting the superiority of machine 
transmission over the Morse key within 
its own special preserves. The Barclay 
machine appears to be the simpler in con- 
struction, and it is the one now favored by 
the authorities; but from various consid- 
erations it would seem that the Buck- 
ingham ought to possess some superiority 
in speed, or at least more reliability at the 
highest speed than the Barclay. 

As for the actual increase in speed, 
whatever it may be, while it is faster than 
the Morse, it is not, presumbably, so fast 
as that of Wheatstone operation under the 
same conditions. So far as can be learned, 
or inferred, the Barclay machine is now 
doing less speedy work over the wire than 
has been available for fifteen vears with 
the Wheatstone apparatus, the benefits of 
appreciated 
abroad. The advantage that can be 
claimed by the Barclay machine over the 
Wheatstone is that messages are reccived 
in printed form. This is a most impor- 
tant advantage, however, and may well 
offset some reduction in speed from 
Wheatstone practice. 

The most important improvements in 
printing telegraphs have originated in 
this country, although the use of such 
apparatus has not been much encouraged 
on this side of the water. The Hughes- 
Phelps printer, still largely used abroad, 
has been wholly discarded here. We have 
several forms of stock and news tickers as 
the sole representatives of American genius 
in this field. The reliable old Hughes, 
with its piano-like keyboard, is steadily et 
work abroad, not exceeding a speed of 
forty words a minute with specially trained 
operators to work the keys. It is said that 
more work can be done on a duplexed line 
with the Hughes than by eight operators 
with quadruplex Morse. In France and 
Italy the Baudot printer is largely used. 
This multiplex system depends upon syn- 
chronism, and six messages can be sent 
simultaneously over one wire. The trans- 
mitter has five keys, and five impulses are 
sent for each letter, not regularly alter- 
nating in polarity, making thirty-two com- 
binations. By a recent improvement a 
sixth impulse may be sent, almost simul- 
taneously with the fifth, to effect word 
spacing, thus increasing’ the speed. The 
printing is on tape, and the speed claimed 
is three letters a second. 

These printers are referred to because 
they demonstrate the practicability and 
advantage of printing telegraphs as com- 
mercially determined, tangible facts. But 
they are inferior in several respects to 
later inventions, and do not fulfill the 
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requirements of apparatus for universal 
application. Not only are they too slow, 
but they require operators to be specially 
trained to use the kevboards. To be of 
general application in telegraph business, 
a machine must print in page form, like | 
a typewriter, and the kevboard must be of’ 
the standard form, with free kevs, capable 
of use at typewriter speed. A number of 
keyboard page-printing telegraphs have 
been devised, but in most of them the 
speed limitations have been so low that 
free-operating keyboards would be fatal 
to correct transmission. Serious difficul- 
ties have been encountered in attempts to 
make a typewriter keyboard that would 
serve as a transmitter at typewriter speed. 
The quotations of the New York Stock 
Exchange are still sent out from a circu- 
lar keyboard which can only be operated 
by a few persons who are in constant train- 
ing for the purpose. It is accurate in its 
work, but slow. l 

The production of an effective page- 
printer has not been a simple undertaking. 
Naturally the idea suggests itself that an 
ordinary typewriter could be operated by 
some local electrical receiving device which 
would select the keys. A number of in- 
ventors have proposed to operate in this 
way; but there is considerable difference 
between an electrical typewriter and a tele- 
graphic printing machine. Mr. Barclay 
would seem to have been quite successful, 
however, in utilizing a certain form of 
electrical typewriter telegraphically; but 
it can not be admitted until further evi- 
dence is at hand that such apparatus is 
best for the purpose. It may be practi- 
cable, but only in telegraph offices where 
the apparatus can be under proper super- 
vision, and one would naturally suppose 
that the separate selecting device for the 
keys might better be an integral part of a 
specially constructed printing mechanism. 
A typewriter is designed to operate with 
an easy finger touch, while an electrically 
worked printer should be a machine with 
more exact adjustments and smaller mov- 
ing parts. The power necessary to operate a 
commercial typewriter is considerably 
more than would be required to do the 
printing with a specially constructed ma- 
chine, and practicable speed decreases as 
the local power requirements at the receiv- 
ing station increase. 

For present purposes it is only necessary 
to refer to two forms of typewriter kev- 
board printers, since these are the only 
ones actually before the telegraph world 
in a fully developed condition. First is 
the remarkable multiplex printing tele- 
graph invented by thelate Professor Row- 
land, ofQJohns (Hopkins University. As 
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a development of synchronous operation 
in long-distance telegraphy, this apparatus 
stands, theoretically, in advance of any 
others. This may be said without dis- 
paragement of the earlier invention of 
Delany, on a different principle, which is 
justly regarded as one of the great achieve- 
ments in electro-mechanics. The Row- 
land apparatus may be worked in octoplex, 
eight keyboard operators sending over one 
wire at the same time, while eight ma- 
chines automatically print the message 
in page form. 

Whether the theoretical excellencies of 
the Rowland principle can be realized in 
practice remains to be clearly shown. The 
machines have been working for some time 
on the Rome-Naples line, and have appar- 
ently given the highest satisfaction. The 
Postal Telegraph Company has also made 
an installation of Rowland apparatus. 
But it would seem that multiplexing in- 
troduces certain limitations in operating 
speed, and while it is possible to use the 
Rowland system in octoplex or sextuplex, 
the full benefit of this means of utilizing 
conductors can only be realized in practice 
when it can be accomplished without re- 
ducing the speed of typewriter working. 
- Rapid keyboard manipulation can not be 
maintained if there are mechanical re- 
strictions upon the free and independent 
action of the keys. The Rowland machine 
has such restriction in the form of a 
locking device, hence there is a presump- 
tion that the speed can not equal that of 
ordinary typewriter practice, even when 
the operators become expert with the key- 
board. 

However, the Rowland apparatus is the 
outcome of years of competently directed 
experimental work, and even with this re- 
striction in the speed of individual oper- 
ators, it ought to be thoroughly practical 
and efficient, and capable of large extension 
in the regular telegraph service. That it 
can have other use, outside of the tele- 
graph companies, is unlikely, since it is 
expensive to install and requires technical 
supervision. 

The other page-printer referred to is 
known as the telegraphic typewriter, in- 
vented by J. E. Wright. This apparatus 
is of more general application than the 
elaborate Rowland machine. It is not 
costly, and can be utilized under all condi- 
tions, not requiring the facilities of a tele- 
graph office. It can be operated on long 
lines, simplex or duplex, thus being adapt- 
ed to general telegraph service, or it may 
be used locally, with a number of printers 
on a single wire operated simultaneously 
from one keyboard, thus affording an ideal 
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means of news distribution for newspa- 
per offices, ete. 

One can not predict when the advantages 
of keyboard page-printers will be utilized 
in the general ‘telegraph service of this 
country. Commercial experience with in- 
ferior telegraph-printers abroad leaves no 
possibility of doubt that the companies 
here would greatly benefit by the use of 
such apparatus. In making comparisons 
in Italy to determine the advantages of 
the Rowland apparatus, the standard was 
not Morse working, which a writer has 
named as the “yard stick” of carrying 
capacity in this country, but the more efh- 
cient Baudot printer, with results stated 
as follows: “The chief benefits of the new 
telegraphy lie in its sweeping reduction 
in the cost of transmission and its virtual 
multiplication of the existing telegraph 
wires. The octoplex installation on the 
Rome-Naples line requires but six- 
elevenths as many operators to transmit 
and receive a given number of messages, 
and multiplies the message capacity of the 
wire three times.” 

Perhaps the time is still in the distant 
future, but the keyboard printer must in- 
evitably make its way into the national 
telegraph service. It will take less time 
to bring it into common use by press asso- 
ciations, and for private telegraph lines. 
The extent to which this innovation in 
correspondence, held back until now by 
the imperfections and limitations of avail- 
able apparatus, will supplement the tele- 
phone, can not be foretold. 

We have seen that page-printing tele- 
graphs naturally fall into three classes; 
first the automatic or tape-transmission 
printers, such as the Buckingham; sec- 
ond, the multiplex keyboard printers like 
the Rowland, and third, the direct free- 
keyboard printer of Wright, which is vir- 
tually alone in the field. The first two 
are necessarily confined to general tele- 
graph use, while the latter occupies dif- 
ferent fields of its own, as already indi- 
cated. 

In telegraph business an important 


question arises as to the relative advan- 


tages of tape transmission and direct key- 
board multiplex working. It is obviously 
a` question of operative efficiency deter- 
mined by the volume of business that can 
be done. The speed of keyboard trans- 
mission has limitations which are known; 
but what is to be expected of the auto- 
matic? Is there reason to anticipate any 
notable increase of speed in the automatic 
printer over what has already been 
achieved ? 

One can not conceive a practicable tele- 
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graph receiver, dependent upon magnets 
to effect mechanical movements, more deli- 
cate than the Wheatstone. When move- 
ments of a printing mechanism are in- — 
itiated with armature contacts of excessive 
delicacy, they are likely to prove uncer- 
tain. We may, therefore, reasonably as- 
sume that the limit of telegraphic speed 
for a receiving mechanism is that of the 
Wheatstone receiver. As each mark of the 
Wheatstone receiver is made more directly 
than is possible with any type-selecting 
and printing device, it is assumed that 
with the same number of impulses per let- 
ter and with magnets having the same 
time constants, the speed of printing can 
not exceed practicable Wheatstone speed. 
Printing ‘telegraphs usually require as 
many or more impulses per letter than 
Wheatstone or Morse—mostly five or six— ` 
although there may be no time lost on 
prolonged signals corresponding to dashes. 
In this respect the Wright machine would 
seem to present possibilities in the way of 
automatic operation, for while the longest 
(and least used) character on that ma- 
chine requires eight impulses, the average 
per letter is only three and a half, and in 
automatic working the average time per 
letter is the true measure of the speed. 

Reference to the Wheatstone as a stand- 
ard of comparison seems justified by the 
high degree of perfection attained in the 
construction of the apparatus during the 
many years of its commercial use. While“ 
remarkable claims of speed have been 
made for it, we are now considering only 
safe commercial speed over long wires, 
duplexed, which yields clearly legible rec- 
ords. This limit would seem to be ap- 
proximately 100 words a minute, and the 
writer is of the opinion that no material 
increase in telegraph speed over the 
Wheatstone is to be attained except by the 
elimination of mechanism in the receiving 
apparatus by the adoption of electrolytic 
recording. 

The conclusion seems natural enough, 
in view of the indisputable facts before us. 
that page-printing telegraphs can not be 
excluded from the telegraph service. The 
business will be done almost wholly by 
such apparatus, using the simpler key- 


board apparatus for local and short or 
branch lines; either the automatic or the 
multiplex keyboard printers for long lincs, 
while for the highest efficiency of trunk- 
line service—the high-speed automatic, 
with electrolytic receiving—has advantages 
which will eventually cause it to be adopt- 
ed. Indeed, in the opinion of the writer, 
the ideal service would be the high-speed 
automatic for trunk lines, with kevboard 
printers for branch lines and local busi- 
ness. 
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American Foundrymen’s 
Association. 

The tenth annual convention of the 
American Foundrymen’s Association was 
held at Philadelphia, Pa., May 20-24. 
Affiliated with the association were the 
Associated Foundry Foremen and the 
Foundry Supply Association. The latter 
organization conducted an extensive ex- 
hibit of foundry machinery. The busi- 
ness sessions and the exhibit were held in 
the Second Regiment Armory. Sessions 
were held each day, and in the evening, 
various forms of entertainment were pro- 
vided. During the afternoons, trips were 
made to points of especial interest, and in 
which the foundrymen were particularly 
concerned. 

The address of welcome was delivered 
at ten o’clock, Tuesday morning, May 21, 
by Mayor Reyburn, following which brief 
addresses were made by Thomas Devlin, 
president of the Philadelphia Foundry- 
men’s Association; Dr. Elmer E. Brown, 
chairman of the local entertainment com- 
mittee; W. A. Perrine, president Foundry 
Foremen’s Association; William H. Mc- 
Fadden, president of the American 
Foundrymen’s Association; S. T. John- 
ston, president of the Foundry Supply 
Association, and Hugh McPhee, presi- 
dent of the Associated Foundry Foremen. 
A long list of technical papers was read at 
the various business sessions. 

On Wednesday, May 22, the brass 
foundrymen, through their representatives 
to the annual convention of the American 
Foundrymen’s Association, organized an 
allied association to work in conjunction 
with the parent organization. Officers 
were elected for the American Brass 
Founders’ Association as follows: presi- 
dent, J. Faley; secretary, Andrew M. 
Fairlee, Copper Hill, Tenn.; treasurer, 
J. H. Sheehan, Philadelphia; vice-presi- 
dents, W. R. Webster, Bridgeport, Ct.; 
W. H. Allen, Stamford, Ct.; W. J. Abate, 
New York city; Granville G. Wright, 
Reading, Pa.; J. N. Gamble, Kewanee, 
Ill.; E. D. W. Richardson, Baltimore, 
Md.; W. M. Corse, Detroit, Mich. 

On Thursday the delegates to the meet- 
ing inspected the League Island Navy 
Yard and several industrial establish- 
ments along the Delaware river. A shad 
dinner was participated in at Washington 
Park. The remainder of the day was 
spent at Atlantic City. 

On Friday morning a business session 
was held, at which the following officers 
were elected; president, Stanley C. Flagg, 
Jr., Philadelphia, Pa.; first vice-presi- 
dent, C. J. Caley, New Britain, Ct.; 
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second vice-president, John W. Burr, 
Brooklyn, N. Y.; third vice-president, 
H. E. Field, Pittsburg, Pa.; fourth vice- 
president, J. H. Whiting, Harvey, Il; 
fifth vice-president, A. K. Beckwith, 
Dowagiac, Mich.; sixth vice-president, T. 
W. Sheriff, Milwaukee, Wis.; seventh 
vice-president, J. P. Golden, Augusta, 
Ga.; eighth vice-president, E. L. Anthes, 
Toronto, Canada. The secretary-treas- 
urer, Dr. Richard Moldenke, was re- 
elected. Dr. Moldenke and Ex-President 
McFadden were made honorary members. 

The exhibition of the Foundry Supply 
Association was very extensive, and in- 
cluded many of the prominent manufac- 
turers of foundry machinery. Among 
those with which electrical devices were 
related, or which used electricity as mo- 
tive power, were the following: 

Thomas W. Pangborn Company, New 
York city. This company exhibited air 
and electrically driven “Hanna” shakers, 
the new electrically driven shaker attract- 
ing a good deal of attention. There were 
also pneumatic riveters, high and low- 
pressure sand-blasting machines, and an 
assortment of molding sands, firing sands 
and clay products. One of these sand 
shakers was driven by a one-eighth-horse- 
power Westinghouse motor connected to 
an ordinary incandescent lamp socket. 
This company was represented by John 
C. Pangborn and Jesse J. Bowen. 

The J. S. McCormick Company, Pitts- 
burg, Pa., showed an electrically driven 
sand mixer. ‘This was an interesting ex- 
hibit. ‘The company was represented by 
John C. McCormick, president; Thomas 
E. Malone, secretary, and Edward Fahey. 

Edward J. Etting, Philadelphia, ex- 
hibited the “Dings” electromagnetic sepa- 
rator. This was driven by a small spher- 
ical-type motor. 

The Cortland Corundum Wheel Com- 
pany, Cortland, N. Y., exhibited various 
forms of motor-driven grinding machines 
equipped with corundum wheels. The 
company was represented by E. Bertram 
Pike, secretary-treasurer. 

The Chicago Pneumatic Tool Com- 
pany, Chicago, Ill., exhibited a complete 
line of air-driven and electrically driven 
tools. The exhibition of electrical drills 
and grinders was especially complete, and 
attracted a great deal of attention from 
the foundry workers present. The com- 
pany was represented by H. H. Tripp, 
W. H. S. Bateman, Fred C. Severn, 
Thomas Alcorn and Paul Severn. l 

The Kerr Turbine Company. Wellsville, 
N. Y., exhibited for the first time the 
new Kerr steam turbine. This exhibit 
was in charge of H. C. Remmers. 
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The Monarch Emery and Corundum 
Wheel Company, Camden, N. J., ex- 
hibited a line of corundum wheels. 

The Oliver Machinery Company, Grand 
Rapids, Mich., made an attractive exhłbit 
of motor-driven machinery. This in- 
cluded band saws, lathes and wood trim- 
mers. The exhibit was in charge of A. M. 
Spencer. 

The New England Engineering and 
Equipment Company, Boston, Mass., 
combined with the Northern Engineering 
Works, Detroit, Mich., showing motor- 
driven cupolas and electric hoists. 

The Yale & Towne Manufacturing 
Company, New York city, made a strik- 
ing exhibit of electrically driven hoisting 
apparatus. This included a two-ton 
special hoist for foundry control, `a 
twenty-ton chain block triplex hoist, and 
a one-ton triplex, one-ton duplex and one- 
ton differential hoist. The exhibit was 
in charge of H. S. Valentine and C. H. 
Redfield. 

The Wilbraham-Green Blower Com- 
pany, Philadelphia, exhibited a Green 
blower driven by a Westinghouse motor. 
This exhibit was in charge of Thomas W. 
Green and E. T. Jones. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., had reception quarters, 
which, we regret to state, were closed earl 
in the week because of the death of John 
A. Walker, vice-president and treasurer 
of the company. 

The Rockwell Engineering Company, 
New York city, exhibited a double- 
chamber melting furnace driven by a five- 
horse-power motor; a fan blower driven 
by a rotary oil pump, and several forms of 
melting furnaces. 

The Cooper Hewitt Electric Company, 
New York city, exhibited Cooper Hewitt 
mercury vapor lamps, both for direct and 
alternating currents. The Cooper Hewitt 
rectifier was also shown in operation. This 
company was represented by Walter O. 
Conley, M. B. Buckman, Jr., and E. D. 
Hayes. 

The Otto Gas Engine Company, Phila- 
delphia, made a striking exhibit of a 
direct-connected sixty-horse-power engine 
driving a  forty-five-kilowatt Crocker- 
Wheeler generator. The current for the 
power plant for the exhibition was fur- 
nished by this equipment. In addition 
to this there was a nine and one-half and 
a three and one-half-horse-power Otto gas 
engine, all running on city gas service. 
The exhibit was in charge of D. A. Mar- 
shall, J. C. Edwards, E. Burns, Charles 
W. Higgins and E. A. Fischer. 

This exhibition was the first large ex- 
hibition which has been conducted under 
the newly organized Foundry Supplv As- 
sociation. Al} of the exhibitors voiced 
their satisfaction with the arrangements, 
and expressed the idea that considerable 
benefit had been derived through their 
representation. The affair was notable in 
connection with the number and value of 
the souvenirs which were distributed by 
the various manufacturers. 
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The Development of the McCall’s Ferry Power Company. 


Outline of a Mammoth Power Scheme on the Susquehanna River. 


HE dimensions of the Susquehanna 
river, especially the fall in the 
channel between the city of Har- 

risburg, Pa., and the foot of its rapids, 
combine to make it one of the greatest 
natural water powers in this country. For 
this reason it seems strange that the op- 
portunity for generating electricity afford- 
ed by the river has not been utilized until 
recent years, for the maximum electrical 
horse-power which can be secured is such 
that it rivals Niagara in its extent. One 
plant of considerable importance has been 
constructed to generate current from the 
river, most of the voltage being transmit- 
ted to the city of York, Pa., where it is 
utilized both for illumination and purely 
industrial purposes. The generating sta- 
tion is located at York Haven, about eleven 
miles from the city in question. But it 
is interesting to know that the dam at this 
site is constructed of masonry, while in 
later operations lower down on the river 
advantage has been taken of the concrete 
structure as a substitute. The York Ha- 
ven project has a present capacity for sup- 
plying about 25,000 horse-power, the gen- 
erators being direct-connected to turbine 
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McCa.uw’s Ferry PROJECT. BATTERY oF BOIL- 
RRS FOR SUPPLYING STEAM FOR STEAM- 
DRIVEN TOOLS AND OTHER PURPOSES. 


the power-house, as already stated, is con- 
structed of masonry and timber and is 
3,000 feet in length. 

The York Haven plant, however, is of 


McCauv’s FERRY PrRogect. REMOVING RocK FROM RIVER BED IN PREPARING TAI-RACE. 


wheels in the power-house, which is 
478 feet long and fifty-one feet wide, each 
turbine having a rated capacity of 600 
horse-power. The dam in connection with 


small dimensions compared with what is 
known as the McCall’s Ferry project which 
is now under way. This is located at a 
point on the river forty miles from Balti- 


more, twenty-five miles from York and 
sixty miles from Philadelphia. At this 
point the conditions are especially favor- 
able for the construction of a station which 
will generate a very large horse-power 
considering its cost, but the dam which 
is now being built is not only one of the 
most extensive in the country, but in the 
world. 

The river at the point where the dam 
will cross divides itself into two swift- 
flowing channels around what is known 
as Fry island. Just to the north is Tobe’s 
island, and to the south Piney island. 
The dam is built on bedrock, crossing 
Fry island about its middle point. The 
beds of the two channels are very irregu- 
lar, the depth at some places where the 
dam crosses being as much as sixty feet, 
as it is necessary that the dam be con- 
structed on a foundation of solid rock. 
The height of the wall of the dam from 
the river bed varies from sixty to 100 feet, 
while from the surface of Fry island the 
height is about forty feet, which will also 
be the height of the entire dam above the 
normal surface of the river. 

The dimensions of the dam are 2,650 
feet long in the overflow, or weir length, 
but as the ends of the dam will extend 
over the shore on either side, the length 
will be 3,000 feet. It is sixty-eight feet 
wide at the base, the lower face curving 
up in a parabolic form, while the wall 
facing the up-stream rises perpendicularly. 
The cross-sectional shape is what is known 
architecturally as the “ogee” shape. There 

„are zigzag fishways and log chutes con- 
structed on the face of the dam. | 

The power-house of the plant will be 
situated on the Lancaster county side of 
the dam, and will really be built into the 
dam. It will be eighty feet by 500 feet 
and will be equipped with ten generating 
units, each having a minimum normal out- 
put of 7,500 kilowatts. The turbines 
actuating the generators will each have a 
capacity of 13,500 horse-power. The 
water which will actuate the turbines will 
pass through the conduits serving the 
wheels at the rate of 16,000 gallons a 
second. This water will be discharged 
into the old river bed below the dam. 

The preliminary construction on this 
project has been so elaborate that it is 
well worthy of deseription. Operations 
were begun. at,the site in October, 1905, 
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consequently the work has been in prog- 
ress less than two years. To divert the 
water in the river so that a portion of the 
site of the structure would be accessible, 


a coffer-dam of large proportions was re-, 


quired. The formation of the river bed 
at this point is principally mica schist 
worn by the action of the current so that 
the bottom is cut into fissures and gullies, 
some so large that the water remained in 
deep pools after the diversion dam was 
completed, and was only removed with the 
aid of centrifugal pumps. The temporary 
barrier was first erected on the Lancaster 
county side. A series of timber cribs, 
each sixteen by thirty-five feet in dimen- 
sions, were sunk in a row separated by 
intervals of ten feet, thirty-eight being 
utilized in all. They were held in position 
hy stone ballast and the openings between 
them closed with a framework of logs 
faced with heavy planking. Against the 
breast of the dam were dumped stone and 
earth to make it more secure. 

The coffer-dam extended from the north 
bank of the river to Fry’s island. In ad- 
dition to this, however, the north channel 
was spanned by a substantial bridge of 
concrete partly for the transportation of 
men and material. It was built mainly 
however, for the tramway on which the 
series of travelers rest so that they could 
be moved across the channel as work pro- 
gressed. In addition to this tramway an- 
other was constructed on the bridge for 
the work and material trains. All of this 
expensive erection, however, is merely 
temporary, to be removed when the dam 
is entirely completed. 

The preparation of the river bed for 
the foundation of the permanent work has 
necessitated quarrying operations on a 
large scale, much of the formation to be 
removed being shattered with explosives. 
A large quantity of natural stone has been 
needed for the base on which rest the 
massive concrete blocks composing the su- 
perstructure. To facilitate the work sev- 
eral miles of tramway have been laid upon 
the exposed bed for conveying material, 
and this service, with the aid of the travel- 
ing conveyers, has greatly reduced the 
force of laborers who otherwise would be 
required. As the photographs show, the 
conveyers are of the bridge tramway type 
with tilting arms, so that they can be 
swung over any portion of the dam. As 
the total quantity of concrete required is 
over 400,000 cubic yards, an elaborate 
mixing plant has been installed at the 
works. Eight Smith mixers, with a capac- 
ity of 2,000 cubic yards a day, are in a 
building 200 feet by fifty feet. The mix- 
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ers are placed under chutes connecting 
with bins above, containing the crushed 
stone, sand and cement used in composi- 
tion. There are thirty-two of these bins 
in all. Next to the concrete plant a store- 
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stalled the generator that furnishes the 
entire works, houses, ete., with current for 
lighting and telephone service. Near by 
are the machine and carpenter shops. 

At Conowingo, fourteen miles below 


McCauu’s Ferry Progect. TRAMWAY ON BED oF RIVER FOR HANDLING MATERIAL. 


house for the cement has been erected, 
for in all over 400,000 barrels will be 
used. 

All the drills and the hoists on the der- 
ricks are worked by compressed air. This 
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air is furnished by two 350-horse-power 
Corliss engines. The engines, which are 
served by four boilers, have each a sixteen- 
foot flywheel, with a piston stroke of four 
fcet. In the same engine-house is in- 


McCall's Ferry, the company has opened 
two quarries, giving employment at pres- 
ent to 400 men. The quarries are about 
a mile apart, one having a rock face 2,000 
feet long, and the other a rock face 1,000 


CRIBS USED IN CONSTRUCTING TEMPORARY COFFER DAM. 


feet long. Both quarries are reached by 
tramways, and the rock as it is taken from 
the quarries is swung out over the tracks 
on large cables and then dumped into 


cars. Thus the stone for thesconcrete is 
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obtained. The sand for the concrete is 
dredged from the bottom of the Chesa- 
peake Bay off Elk river, and brought to 
Port Deposit on a fleet of ten barges. As 
soon as it arrives at the company’s dock 
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the entire project is to be carried out, the 
permanent dam being in two sections. As 
soon as the section under way is finished, 
another coffer-dam will be built in the 
south channel and the water diverted to 


McCauu’s FERRY PROJECT. 


WORKING ON FOUNDATION OF PERMANENT DAM, SHOWING 


CONCRETE CONVEYERS, TEMPORARY BRIDGE AND LANCASTER COUNTY SHORE. ALSO 


CONCRETE MIXING PLANT ON SHORE. 


at Port Deposit, it is taken from the 
barges by two suction pumps and dumped 
into the waiting cars, which haul it up to 
McCall’s Ferry, a distance of twenty-one 
miles. 


the other side. As the portion now under 
way is being erected in the form of piers 
to be closed later by “stop logs,” the river 
will flow through the spaces between these 
piers left temporarily for the purpose. 


McCauu’s Ferry PROJECT. 
CONVEYERS AND CONSTRUCTION RAILROAD. 


While the description of operations 
which has been given is confined princi- 
pally to the work on the north or Lan- 
caster county side of the Susquehanna, 
it will give an idea of the manner in which 


TEMPORARY CONCRETE BRIDGE ERECTED TO SUPPORT 


In addition to the labor-saving machin- 
ery a force ranging from 2,000 to 3,000 
men has been almost continuously at work, 
except during a few periods when high 
water caused operations in the river itself 
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to be suspended, consequently at the pres- 
ent time the permanent structure is so far 
advanced that an idea can be gained of 
its huge dimensions. 

The location is one of the most favor- 
able in the United States for the distri- 
bution of electrical current. As has al- 
ready been stated, the power-house will be 
but forty miles from Baltimore, sixty 
miles from Philadelphia and twenty-five 
miles from York. McCall’s Ferry is in 
the centre of a country using, it is esti- 
mated, over 1,000,000 electrical horse- 
power. ‘Taking McCall’s Ferry as the 
centre of a circle with a radius of forty 
miles, this circle runs directly through 
Baltimore and nearly through the cities 
of Harrisburg, Reading, Pa., and Wil- 
mington, Del. In fact, the plant is ad- 
jacent to one of the most thickly settled 
portions of the country, as well as several 
of the largest industrial centres. In addi- 
tion, however, is a network of transporta- 
tion lines utilizing steam and the electric 
current at present. A conservative cal- 
culation shows that fully a thousand miles 
of railroad are near enough to the plant 
to be served with the electric current if 
arrangements are made. Since long-dis- 
tance transmission lines are practical for 
a distance of 200 miles and over, current 
generated at McCall’s Ferry can be fur- 
nished for power, light and transportation 
to a very large area of the eastern portion 
of the United States. In fact, when the 
plant is in operation there is no reason 
why it should not serve as large a terri- 
tory as the station at Niagara Falls, from 
which electricity is now being supplied 
throughout western and central New 
York, one of the transmission lines reach- 
ing as far as the city of Syracuse, a dis- 
tance of 150 miles from the source of 
power. 

The first important community to se- 
cure the benefit of this development will 
be the city of Baltimore, as the principal 
illuminating and power company has made 
a contract to secure current from this 
source. It will be brought into the city 
by overhead transmission. The current 
to be generated is of the twenty-five-cycle 
type, which is the same as at present util- 
ized in operating the street railway system 
of Baltimore, which covers over 200 miles 
of track. Consequently, the current can 
be used for operating the electric railways 
in the city and suburbs, and it is probable 
that eventually the Susquehanna station 
will be substituted for the present power 
plants where steam is used entirely for 
generating current. Electrical experts 
have calculated that (the various~railway 
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power-houses in the city require annually 
at least 200,000 tons of coal. With the 
installation at McCall’s Ferry it is 
claimed that current can be generated and 
transmitted at such a small cost that fully 
seventy-five per cent of the fuel bills of 
the railway company can be saved, or 
about $250,000 a year. 

The contract for furnishing current to 
Baltimore gives the distributing company 
a right to serve all consumers within a 
radius of twenty-five miles from the centre 
of the city, consequently this territory 
alone will require a very large voltage. 
There appears to be no reason why many 
of the manufactories in Baltimore and 
vicinity at present using steam power en- 
tirely will not be operated byv electrical 
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when George S. Morrison, the noted en- 
gineer, made a careful examination of the 
river, accompanied by measurements show- 
ing the average volume of water, the maxi- 
mum head which might be obtained in a 
certain distance and other data. In addi- 
tion to McCall’s Ferry other possible 
sites were investigated by Mr. Morrison, 
but the former was deemed the most favor- 
able. 

As the outcome of this examination a 
company composed principally of New 
York and Philadelphia capitalists was 
formed, taking the title of the McCall’s 
Ferry Power Company. The capital stock 
was placed at $10,000,000 and prepara- 
tions begun for carrying out the project, 
although as already stated, actual work has 
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McCALu’s Ferry PROJECT. SECTION OF COMPLETED BAsE OF PERMANENT DAM. 


energy on account of its economy as com- 
pared with steam and its convenience. 
The consumers in and around Baltimore 
alone would be more than enough to take 
all of the current which could be gener- 
ated by the full equipment at McCall’s 
Ferry as at present planned, but as al- 
ready stated, the power-house is located in 
the centre of a very thickly settled coun- 
trv, which is traversed also by a network 
of railway lines, all possible consumers of 
the current. 

The results obtained at Niagara Falls 
kave undoubtedly been instrumental in 
attracting the attention of engineers and 
capitalists to the opportunities afforded 
by the Susquehanna river. The power 
which might be obtained at MeCall’s 
Ferry, however, waf not calculated from 
an expert standpoint until the year 1901, 


been in progress for less than two years. 
The personnel of the company indicates 
that it has the necessary financial backing 
to carry its scheme into execution, as the 
directors include bankers from New York 
and Philadelphia. The officers of the 
company are as follows: 

President, H. F. Dimmock. 

Vice-president, J. W. Kirkland. 

Treasurer, William M. Barnum. 

secretary, Harold Ender. 

Directors, H. F. Dimmock, William M. 
Barnum, S. R. Bertron, Carey T. Hutch- 
inson, William Barclay Parsons, Cliny 


Fish, New York; William M. Canby, R. E. 
Griscom and J. J. Hope, Philadelphia, 
and Gardner M. Lane, Boston. 

Tt will be noted that one of the direct- 
ers is William Barclay Parsons, the noted 
engineer. Mr. Parsons is also consulting 
engineer for the company. 
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A Method for the Determina- 
tion of Electrolytic Resist- 
ance and Capacity Using 
Alternating Currents. 
According to Varley, the polarization 

capacity of an electrolytic cell is constant 

if the electromotive force passing a cur- 
rent through it be small. Advantage has 
been taken of this by Wien to offset the 
capacity by means of an inductance con- 
nected in series with the electrolyte, so 
that this disturbing factor would not in- 
fluence resistance determinations. An ob- 
jection to this method is that it is not in- 
dependent of the frequency of the alter- 
nating current employed, even if the elec- 
trolytic capacity be independent of this 

frequency. To get over this objection a 

method has been devised by A. H. Taylor, 

which is described in the Physical Review 

(Lancaster, Pa.) for May. In regard to its 

behavior toward alternating currents, an 

electrolyte which has polarizing electrodes 
may he regarded as a resistance in series 
with a capacity, a second resistance shunt- 
ing both the resistance and the capacity 
in some cases. It is possible to balance 
this combination in a bridge by inserting 

a shunted inductance in the same arm with 

the shunted electrolyte, and in this way 

a perfect telephonic balance may be ob- 


- tained, independent of the frequency. The 


method may therefore be used with cur- 
rents drawn from commercial supply sys- 
tems, in which harmonics are present. 
The analytical proof of this method is 
worked out completely and summarized 
in the following three equations. In these, 
R is a variable non-inductive resistance; 
r, the resistance shunting the electrolytic 
cell; r, the. unknown resistance of this 
cell; r, the resistance shunting the induct- 
ance; and r, the resistance of the induct- 
ance; a and b the two proportional arms 
of the bridge, being identical; C and L, 
respectively, the capacity of the cell and 
the inductance of the coil. 
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A perfect balance is obtainable only 
when the current density is low. The first 
equation enables r, to be computed. If 
the calculated value is smaller than that 
observed, it indicates a leaky condenser 
action. Equation No. 2 gives the effective 
electrolytic resistance, and No. 3 may be 
used for computing the apparent capacity. 
This method may also be used for compar- 
ing capacities as large as 100 microfarads 
with relatively small inductances, and it 
might possibly be used for determining 
the capacity of condensers which show a 
large absorption. 


June 1, 1907 


WIRING PLANS FOR HEATING 
DEVICES. 


BY F. M. FEIKER. 


One of the most important features re- 
lating to the introduction of heating de- 
vices, interesting alike to the central sta- 
tion manager, the wiring contractor and 
the home builder, is the arrangement of 
the various electric circuits. There are 


three general plans for wiring houses for 


electric heating devices, differing princi- 
pally in relative costs of installation. Of 
these, the first includes the most complete 
system, made up of separate heater cir- 
cuits to the bath-room, sewing room, din- 
ing room, etc., all radiating from a single 
location and measured on a separate meter 
from that emploved for lighting. The 
second class of wiring combines the use of 
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purpose. It is reasonable to suppose that 
all moderate-priced houses would be most 
likely to make use of this first class of 
wiring, since the additional cost above the 
charge of electric light wiring is not pro- 
hibitive for the builder. 

For the more expensive residence, cost- 
ing from $5,000 to $7,000, the addition 
of one or two heater circuits permits the 
utilization of all the electric heating de- 
vices now on the market. Primarily, the 
heavier heating circuit is installed to oper- 
ate the larger cooking devices in the 
kitchen. Cooking and baking outfits for 
such purposes, neatly combined with tables, 
wired and fitted with indicating switches, 
are available in a variety of forms. Two 
such outfits are furnished by the General 
Electric Company, one consisting of a 


BaSEMENT Wiring PLAN oF J. E. DAVIDSON'S 
Hovusr, MONTPELIER, VT. 


lighting circuits with a separately metered, 
heavier-wired circuit from which current 
can be drawn for the operation of the 
larger cooking utensils at least in the 
kitchen and laundry. The third and sim- 
plest plan makes use of lighting circuits 
provided: with proper outlets at various 
points throughout the house. In general 
these various wiring plans are adopted in 
accordance with the cost of the residence. 
The percentage cost of each installation 
_ of a certain class is but a small amount in 
comparison with the total cost of the 
dwelling. 

Even for the least expensive modern 
residence, it is surprising what a number 
of heating devices can be operated on the 
ordinary lighting circuits. Flat-iron, 
chafing-dish, coffee percolator, curling 
iron, baby milk warmer, shaving mug, 
small water heater, heating-pad, cigar- 
lighter, ete., are all well adapted for the 


First FLoor Wrrinc PLAN, J. E. DAVIDSON’S 
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two-quart cereal-cooker, two-quart tea- 
kettle, coffee percolator, seven-inch fry- 
pan, broiler, grid and oven, is suitable for 
a family of four, while a somewhat more 
complete outfit, comprising the same de- 
vices, together with a four-quart tea-ket- 
tle, ten-inch fry-pan and four-quart vege- 
table boiler, is large enough for a family 
of seven. 

For the third class of heating device 
wiring, all the heating devices may be 
adapted which have before been men- 
tioned, as well as electric radiators and 
water heaters for hot-air and water sup- 
ply. Providing the cost of wiring is not 
disproportionate to the cost of the house, 
this method is by far the best, since all 
the devices can be operated on a separate 
meter, and the convenience of the electric 
method of lighting, cooking and supple- 
mentary heating can be realized to the 
full. 
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Heating circuits for the kitchen, laun- 
dry, bath-room and living rooms should 
be installed, so that electric radiators and 
water heaters in the larger sizes can be 
operated conveniently in any of these 
rooms. | 

Before taking up in detail ‘several ex- 
amples of homes illustrating the various 
systems of wiring, a résumé of the Na- 
tional Electric Code Rules governing the 
installation of electric heating devices on 
circuits of less than 300 volts potential 
will be serviceable. Too much emphasis 
can not be laid on the importance of strict 
adherence to these rules. Outlets on elec- 
tric lighting circuits should be used in 
accordance with Rule 21, Section d, the 
phrase “devices which are drawing cur- 
rent” having special bearing on this meth- 
od of wiring. 


SECOND FLoor WIRING PLAN, J. E. DAVIDSON’S 
House, MONTPELIER, VT. 


Rule 17—The service of a heating cir- 
cuit must consist of a cutout which will - 
protect the service switch and the rest of 
the circuit. 

This cutout must have a fuse for each 
leg of the circuit. 

Rule 14, Section a—No wire of such 
circuit may be smaller than No. 14 
B. & S. f 

Section c—If the wires are greater than 
a No. 8 B. & S., they must be soldered 
into lugs on all terminal connections. All 
joints in the circuit must be soldered, 
whatever size of wire is used. 

Rule 21, Section a—The cutout must 
be placed as near the point at which the 
service enters the building as it is possi- 
ble to place it. 

Section b—A cutout must be placed in 
the main circuit wherever there is a branch 
of smaller wire than that of the mains, 
unless the fuses in the cutout which pro- 
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tects the mains are small enough to be 
within the limits of the maximum capac- 
ity of the small wire circuit. 

Section c—Cutouts must be accessible 
in plain sight or in an approved cabinet. 
Link fuses may only be used on slate or 
marble bases placed in cabinets. 

Section d—No circuit on which there 
are incandescent lamps or both lamps and 
clectric heaters may have more than 660 
watts on it, when all the outlets are pro- 
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vided with devices which are drawing cur- 
rent. Such a circuit must be provided 
with a cutout, the fuses of which shall not 
be larger than six amperes for 110 volts 
and three amperes for 220-volt systems. 
Section e—Fixture arms may be wired 
with No. 18 B. & S., the carrying capacity 
of which is three amperes. (Rule 16.) 
Therefore, no electric heater of greater 
capacity than three amperes may be at- 
tached to a fixture. and if the fixture has 
a key socket, the heater shall not take 
more than one and one-half amperes al 
110 volts or three-quarters of an ampere at 
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220 volts, as the switch in a key socket 
will not break larger currents than these. 

Keyless sockets, however, are good for 
six amperes, 110 volts, and three amperes, 
220 volts, and so heaters of this capacity 
may be attached to them, provided the 
socket is connected to the circuit by a 
conductor equal to a No. 16 B. & S. for 
110 volts or a No. 18 B. & S. for 220- 
volt systems. 

Rule 22—Switehes for heater circuits 
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must be double pole when the energy taken 
is over 660 watts. 

Rule 23, Section a—It is recommended 
that an incandescent lamp be connected 
in multiple with an electric heater, so that 
it may be a signal to show when the cur- 
rent is turned on. 

A circuit for one or more electric heat- 
ers must be provided with a cutout, and 
each heater must have a switch which will 
Indicate whether the current is on or off. 
If each heater is connected with a smaller 
wire than used in the main heater circuit, 
then the cutout required by Rule 21, Sec- 
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tion b, must also be supplied. The signal 
lamp for each heater should also be con- 
trolled by the switch. 

Section b—The electric heaters must 
be in plain sight. 

Section c—The flexible cord used to 
supply current to flat-irons and all elec- 
tric heaters of over 250 watts capacity 
must be made to conform to Rule 45, Sec- 
tion g. 

Section d—Portable electric heaters 
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E. Davipson's House, MONTPELIER, VT. 


must have an approved plug so that the 
strain on the cord will not pull out the 
plug. The cord must also be connected at 
the point of connection with the heater, so 
that it will not become chafed or kinked. 

Section e—Flat-irons, etc., must have 
an approved stand on which they should 
he placed when not in use. 

Inspection department may require flat- 
irons to have an automatic cut-off if it 
deem it advisable. 

Section f—Stationary electric heaters 
must be treated as source of heat, and 
therefore must be installed with the proper 
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protection of surrounding inflammable 
material. 

Section g—All electric heaters must 
have a plate attached to them giving the 
normal capacity of the devices in amperes 
and volts, and also the maker’s name. 

Rule 24—The running of heating cir- 
cuits, the kind of wire and the supports 
for same must be according to the wiring 
Rules 14 to 17 and 21 to 82 inclusive. 

Rule 28, Section d—Flexible cord as 
regularly made for drop-lights must not 
be used for electric heaters. 

Reinforced flexible cord may be used 
for heaters of less than 250 watts capacity. 

Rule 45, Section g—Flexible cord for 
heaters of over 250 watts capacity must 
be made as described in this rule. 

The capacity of unfused screw shell at- 
taching plugs on the market which are 
rated at three amperes, 250 volts, when 
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BEbROOM, J. E. Davipson's House, MONTPELIER, VT. 


used for heaters, is limited by the size of 
the largest approved heater cable which 
will enter the hole and allow of the usual 
knot being tied in it. 

WIRING A $10,000 HOUSE. 

Taking up now a specific instance of 
the first class of wiring for heating de- 
vices using several heating circuits as well 
as many outlets on the lighting circuits, 
the house of J. E. Davidson, of Montpe- 
lier, Vt., may well be taken as an example. 
The wiring plans of this residence as well 
as some interior views of the excellent elec- 
trical arrangements are shown in the ac- 
companying illustrations. 

The main supply wires for both heating 
and lighting for the house enter the at- 
tic, where is located a main double-pole 
switch and 100-ampere fuses. Two cir- 
cuits lead from this point, one for heating 
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ELECTRIC KITCHEN, J. E. Davrpson’s HOUSE, 
MONTPELIER, VT. 
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LAUNDRY, J. E. Davyrpson’s House, MONT- 
PELIER, VT. 
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and one for lighting, each fused for sev- 
enty-five amperes. 

Branching from the lighting mains are 
two sets of wires, one to the Edison plug 
cutouts, which control the five circuits for 
the second floor, the other to the distri- 
bution for the first floor and basement 
lighting. The distribution box consists 
of a General Electric Company’s eight- 


circuit, two-wire, double-branch cabinet, 


enclosed in one of the same company’s 
oak panels, with glass door, and located 
in the hall off the kitchen, which leads 
also from the front hall, is a similar cabi- 
net, from which all the heating circuits 
are distributed, this cabinet, however, be- 
ing a fourteen-circuit board. Running to 
this board from the fuses in the attic are 
two single 0 B. & S. gauge wires. 

One receptacle is wired in the base- 
board of each of the following rooms: 
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living room, dining room, den, sewing 
room, all bedrooms, nursery and bath- 
room. ‘Into these receptacles, any sort of 
an electrical appliance can be plugged, as 
a common plug is used throughout. In 
the sewing room there is an extra circuit, 
on which may be used a sewing-machine 
motor or a flat-iron for pressing. Near 
the bed, in the two front bedrooms, Edi- 
son flush plug receptacles are wired in, so 
that electric heating pads may be con- 
nected for use in cold weather for warm- 
ing the beds, or in case of sickness may 
be used instead of the heavy and leaky hot- 
water bag. To the extra receptacle in the 
bath-room can be attached electric devices 
for heating water for shaving and other 
purposes. 

One circuit with a capacity of two kilo- 
watts runs to the laundry, to be used 
either for heating water or \for)a)motor 
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to furnish power to a washing machine 
or ice cream freezer. 

The common plug and receptacle is an 
invaluable convenience, as any appliance 
can be used in any room; for instance, the 
chafing-dish in the dining room, den, or 
the bedroom. 

The receptacles are installed, gencrally, 
so that a radiator can be attached, to take 
the chill or dampness from the rooms, 
when the furnace is not running, but 
they are, of course, frequently used for 
other purposes. ; 

The kitchen contains the most complete 
assortment of cooking devices. The 
kitchen outfit consists of a stained wood 
table, forty inches long and twenty-four 
inches wide, with a shelf, on which rests 
the oven, a few inches above the floor. 
Back of the table is fastened a board, 
twelve inches high, mounted on the face 
of which are seven indicating switches. 
The first switch to the left, indicating 
only “on” and “off,” controls all the 
switches, except that connected to the 
oven. The second indicating switch has 
four positions: “low,” “medium,” “high” 
and “off,’ and it is used on the oven. 
This oven cooks exactly the same as any 
oven in a first-class stove, and has the 
advantage of allowing three different heats 
to be obtained by a mere throwing of the 
switch. Three of the remaining switches 
on the back board give three heats, and 
the other two indicate only “on” or “off.” 
Each of these switches is connected to a 
single twine cord, which is made unusually 
strong and pliable, and on the ends of the 
cords are connecting plugs, for attach- 
ment to the appliances, the plug being 
pushed into the receptacle on the utensil. 

The flexibility of the electric service 
lends it to many purposes in this modern 
house. As may be seen from the descrip- 
tion, the various heating outlets have been 
located in the most convenient positions 
with reference to the service they perform. 
A flush Edison plug, located in the floor 
beneath the dining table, can be employed 
for connecting heating devices, such as 
the coffee percolator or chafing-dish, when 
it is desired to use them on the table. 
Similarly in the den two flush floor recep- 
tacles are installed, one being used for a 
cigar-lighter and the other for a portable 
reading lamp. The photographs and wir- 
ing plans which accompany this article 
indicate clearly not only the excellence of 
the electrical arrangements, but the unob- 
trusive way in which both lighting and 
heating by electricity have been combined 
to form one of the most pleasing and at 
the same time the most practical features 
of this, a modern home. 
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Annual Convention of the 
International Independent 
Telephone Association. 

The annual convention of the Interna- 
tional Independent Telephone Association 
will be held at the Auditorium Hotel, Chi- 
cago, Ill, June 3, 4, 5 and 6. A good 
mecting is expected, as under the plans 
now followed a full attendance of dele- 
gates from the state organizations is guar- 
anteed. The entertainment features have 
not been overlooked, and already a num- 
ber of exhibitors have decided upon repre- 
sentation. The following programme has 
been announced : 

JUNE 3. 

10.30 a. M.—Meeting of committees: 
Physical Standards, Standard Forms of 
Accounting, Standard Operating Rules 
and Regulations. 

1.30 P. m.—Meeting of executive com- 
mittee. 

2.30 P. M.—Meeting of advisory board. 

JUNE 4. 

10 a. M.—Meeting of committees in 
charge of details: Arrangements, Enter- 
tainment, Reception, Registration, Ser- 
ceants-at-Arms. 

2.30 r. M.—Convention called to order. 
Address of welcome, the Hon. F. A. Busse, 
mayor of Chicago; response, H. D. Critch- 
field, Milwaukee, Wis.; president’s annual 
address, James B. Hoge, Cleveland, Ohio; 
officers’ reports; appointment of commit- 
tees; short talks on practical subjects: 
“Construction Problems,” “Shield Adver- 
tising,” “Collection Methods.” 

Open discussion, Question Box. 

Adjourn for the day. 

Outing at Sans Souci Park. 

MORNING SESSION, JUNE ^. 

10 a.m.—Committee report,“ Entertain- 
ment.” Discussion and action. Written 
reports of state, territorial and provincial 
associations. 

General discussion, “The Long-Dis- 
tance Business:” (a) “How to Handle 
It,” Frank Hart, Pittsburg, Pa.; (b) “In- 
dependent Improvements and Possibili- 
ties,” C. E. Tarte, Grand Rapids, Mich. ; 
(e) “Long-Distance Advertising,” W. J. 
Stadelman, Sioux City, Iowa; (d) “The 
Toll Line Clearing House,” J. M. Plais- 
ter, Fort Dodge, Iowa. 

Adjourn for lunch. 

AFTERNOON SESSION, JUNE 5. 

2 P. M.—Committee reports: “Stand- 
ard Forms of Accounting,” “Standard 
Operating Rules and Regulations.” Dis- 
cussion and action. 

“Lest We Forget,” Col. J. D. Powers, 
Louisville, Ky. 

“Compulsory Interconnection of Bell 
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and Independents,” J. B. Earle, Waco, 
Tex.; J. Walter Barnes, Fairmont, W. 
Va.; O. C. Snider, Kansas City, Mo. Dis- 
cussion. 

“Post-Office "Phones and the Washing- 
ton Situation,” Chas. E. Sumner, Port- 
land, Ore. Discussion. 

“Telephone Securities as an Invest- 
ment,” W. L. Moellering, Fort Wayne, 
Ind. 

“Frenzied Finance in the Telephone 
Field,” Dwight E. Sapp, Mt. Vernon, O. 

“Where the Copper Comes From,” J. S. 
Haley, Livingston, Mont. | 

Question Box. Adjourn for the day. 

Informal banquet, 7.30 P. Įm., in the 
banquet hall, Auditorium Hotel, C. W. 
Kline, Hazleton, Pa., toastmaster. Music 
and special programme. 

MORNING SESSION, JUNE 6. 

10 a. m.—Committee report, “Physical 
Standards.” Discussion and action. 

“Rural Telephony—Its Value to the 
Community and Relation to the Inde- 
pendent Movement,” C. H. Schweizer, La 
Crosse, Wis. 

“Making History in the Canadian 
Northwest,” Francis Dagger, Winnipeg, 
Manitoba. 

“The Strength of the Chain,” James S. 
Brailey, Jr., Toledo, Ohio. 

“The Indiana Situation,” Chas. S.. Nor- 
ion, Indianapolis, Ind. 

Question Box. Adjourn for lunch. 

AFTERNOON SESSION, JUNE 6. 

2.30 P. m.—Reports of outstanding 

committees ; report of nominating commit- 


tee. Discussion and action. 


Election and installation of officers; 
transaction of miscellaneous business; 
presentation of new business. 

Question Box. Convention adjourns. 

The following companies will exhibit 
apparatus in the rooms indicated by num- 
hers herewith: 

642—American Electric Fuse Com- 
pany, Muskegon, Mich.—protective de- 
vices. 134—American Electric Telephone 
Company, Chicago, Ill.—switchboard, tele- 
phones and parts. 618—American Steel 
and Wire Company, Chicago, Ill.—wire 
and cable. 650—American Sewer Pipe 
Company, Pittsburg, Pa.—underground 
clay conduit. 601-2—Automatic Electric 
Company, Chicago, Ill.—automatic tele- 
phones and systems. 610-12—Belden Man- 
ufacturing Company, Chicago, Ill.—wires. 
cords, ete. 136—Carnahan-Sherwood 
Company, Indianapolis, Ind.—accounting 
systems, blank books and forms. 616— 
Central Telephone and Electric Com- 
pany, St. Louis, (Mo.—telephone appara- 
tus, -protective’ devices’ ‘and’, specialties. 
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659—Century Telephone Construction 
Company, Buffalo, N. Y.—switchboards, 
telephones and parts. 648—Chance Man- 
ufacturing Company, Centralia, Mo.— 
lightning arresters. 620-22-24—Chicago 
Telephone Supply Company, Elkhart, 
Ind.—switchboards, telephones and parts. 
604-6—Frank B. Cook, Chicago, I1].— 
terminals, protective devices and accesso- 
ries. 638—Durant Electric Supplies 
Company, Chicago, Ill.—telephone and 
electric material. 662-64—Electric Ap- 
pliance Company, Chicago, Ill.—switch- 
boards, telephones and accessories. 608— 
L. M. Ericsson Telephone Manufacturing 
Company, Buffalo, N. Y.—switchboards, 
telephones, parts and novelties. 656— 
Eureka Electric Company, Genoa, Ill.— 
switchboards, telephones and parts. 
610-12—Homer-Roberts Telephone Com- 
pany, Chicago, Ill.—party-line lockout 
systems. 613—Indiana Steel and Wire 
Company, Muncie, Ind.—wire. 102—In- 
ternational Telephone Manufacturing 
Company, Chicago, I1l.—switchboards, 
telephones and parts. 644—W. N. Mat- 
thews & Brother, St. Louis, Mo.—anchors, 
cable-stringing apparatus and specialties. 
611—Miller Anchor Company, Norwalk, 
Ohio—anchors. 130-32—Monarch Tele- 
phone Manufacturing Company, Chicago, 
I}l_—-switchboards, telephones and parts. 
104-6—National Pole Company, Escana- 
ba, Mich.—poles. 628—W. G. Nagel 
Electric Company, Toledo, Ohio—tele- 
phone and electric supphes. 652—Na- 
tional Carbon Company, Cleveland, Ohio 
—batteries and carbon specialties. 640— 
North Electric Company, Cleveland, Ohio 
—switchboards, telephones and parts. 
660—Nungesser Electric Battery Com- 
pany, Cleveland, Ohio—batteries and spe- 
cialties. Writing Room—Sterling Elec- 
tric Company, La Fayette, Ind.—recep- 
tion room for entertainment of guests. 
637—Select Telephone Manufacturing 
Company, Springfield, Ohio—telephones 
and lockout systems. 634-36—Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y.—switchboards, 
telephones and parts, wire and cable. 632 
—Swedish-American Telephone 
pany, Chicago, Il].—switchboards, tele- 
phones and parts. 646—Telephony Pub- 
lishing Company, Chicago, Ill.—tele- 
phone literature. 609—Universal Pole 
and Post Preserving Company, Circleville, 
Ohio—pole preservative, specimen treat- 
ments. 614—Vote-Berger Company, La 
Crosse, Wis.—anchors, switchboards, tele- 
-phones and parts. 639—Western Tele- 
phone Manufacturing Company, Chicago, 
I]].—telephones, parts and accessories. 
647—Wire and Telephone Company of 
America, Rome, N. Y.—long-distance 
hand telephones and rubber-covered wire. 
Parlor Floor—Dean Electric Company, 
Elyria, Ohio—switchboards, telephones 
and parts. 
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ELECTRICAL REVIEW 
ELECTRIC TRUNK LINE OPERATION. 


PAPER AND DISCUSSION BEFORE THE AMER- 
ICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


At the meeting of the American Insti- 
tute of Electrical Engineers held in New 
York city on May 21, Frank J. Sprague 
presented a paper’ entitled “Some Facts 
and Problems Bearing on Electric Trunk 
Line Operation.” This paper gave a sum- 
mary of the present situation in electric 
railway development with respect to heavy 
traffic, and discussed, from the author’s 


point of view, the relative merits and de- 


merits of the different systems and appli- 
ances. . 

The author first called attention to sev- 
eral recent statements by railway officials, 
which dwelt upon the great need of in- 
creasing the trafħe facilities of the rail- 
roads of this country, and said that elec- 
trical operation was being seriously con- 
sidered. It is said that the total of the 
outstanding stocks, bonds and other obli- 
gations of the steam railroads in the 
United States now aggregates $13,000,- 
000,000. Similar obligations of the elec- 
tric roads to-day exceed $3,500,000,000. 

Mr. Sprague recalled a statement of 
his, made fifteen years ago in Chicago, in 
which he expressed the hope for a single- 
circuit, alternating-current motor drawing 
power from an overhead conductor prac- 
tically rigid in character, which might 
solve the problem confronting the elec- 
trical engineer. His position in this prob- 
Jem has not altered, but the problem has 
become more of a financial than a tech- 
nical one. It narrows itself down to the 
one question as to the number of trains 
operated between the two terminal points. 
Make that number sufficiently large, and 
the electric motor is the best means of 
propulsion; decrease this, and steam is to 
be preferred. Electricity is no panacea 
for railroad ills, and deductions based on 
general averages are not safe guides. Sta- 
tistics governing the operation of all the 
railroads of the country may seem to show 
that there would be a saving by entire 
electrification, but there are many roads 
not at all suitable for this change, and the 
showing made by averages therefore re- 
duces the apparent advantages of electri- 
fying those roads for which the conditions 
are suitable. 

The author epitomized certain conclu- 
sions with regard to electrification which 
he believes will bear the test of time. 
Briefly, they are as follows: If increased 
economy be deemed the dominant reason 
for change of motive power, every wheel 
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-on an electrified division should be turned 


electrically. Increase of capacity will ordi- 
narily be the more potent influence.in lead- 
ing to the adoption of electric traction. 
Every road is a problem which must be 
considered on its own merits. The adop- 
tion of electricity would ordinarily begin 
where traffic is comparatively dense. Ter- 
minal properties in great cities offer an 
immediate field for the serious considera- 
tion of electrification. There can not now 
he safely established any final standard, or 
single system selected, as the best for all 
roads.: What is the best for one might 
easily be less advantageous for another, 
and there is no valid reason why any road 
should adopt something fitting to a less 
degree particular requirements, because of 
the action of some foreign road. 

Mr. Sprague then discussed the various 
factors in electrification, beginning with 
the motor equipment. He took up the 
limitation of design with reference to the 
different types of motor, and compared 
motors of these types with one another. 
He deduced figures showing especially the 
relative standing of the single-phase, alter- 
nating-current motor and the direct-cur- — 
rent motor, selecting two machines of ap- 
proximately equivalent weight. The di- 
rect-current machine was rated at 240 
horse-power for one hour; the alternating- 
current, twenty-five-cycle motor at 125 
horse-power. He then deduces for these 
motors what he calls the weight coeff- 
cient, obtaining this by dividing the nom- 
inal rated horse-power by the revolutions 
per minute multiplied by the weight in 
tons, and shows that for different periods 
of time required to raise the temperature 
of the motor seventy-five degrees, the co- 
efficient for the direct-current motor is 
from two to four times as large as that 
of this particular single-phase motor. At- 
tention is called then to the possible im- 
provements in the direct-current motor, 
particularly in adapting it to higher volt- 
ages, and a summary is given of the char- 
acteristics of the two types, the great num- 
ber of these being, in the opinion of the 
author, in favor of the direct current. 

Electric braking is discussed at some 
length. This may be accomplished by re- 
turning power to the line, or simply by 
short-circuiting the motor on a resistance. 
The advantage of the first is the great re- 
duction in power consumption effected, 
but there is a disadvantage, in that it is 
not so easily controlled, and when run- 
ning down-grade, where the system would 
be most useful, careful adjustment of the ` 
braking controller is necessary,.and.read- 
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justment is needed whenever the air- 
brakes are applied. An application of the 
brakes without adjustment of the control- 
ler may ‘cause the motors to draw power 
from the line instead of returning it. The 
other system is simpler, and independent 
of the air-brake system. It also relieves 
the mechanical brakes, and could be used 
to advantage on long trains, where the 
slowness of the = air-brake occasionally 
gives trouble. 

The different types of conductor are 
next taken up, somewhat in detail, par- 
ticular reference being made, however, to 
the protected third rail and to the cate- 
nary suspension of high-voltage trolleys. 
It is held that all working conductors are 
in many wavs objectionable, but they are, 
of course, a necessity. The third rail is 
an inert structure, is not under strain, 
can be lined accurately with the track, and 
its expansion readily taken care of. The 
overhead trolley is necessarily a system 
under strain, and where permanency 1s 
desired, it must be carried by one or more 
catenary cables, which, on roads of high 
curvature, make the construction more dif- 
ficult. The third rail offers some hin- 
drance to’ the ordinary maintenance of 
track, but the overhead construction is 
inelastic. The laying of additional tracks 
calls for expensive alterations in the over- 
head structure. Derailiments will crush 
the third rail to the ground, but may, as 
well, bring the entire overhead structure 
down. 
After a brief reference to the early pro- 
posals for alternating-current operation, 
Mr. Sprague describes a number of well- 
known locomotives which have been con- 
structed or proposed for heavy traction 
work. Among these are the New York 
Central locomotive, using direct-current, 
gearless motors; the New laven, using 
alternating-current, gearless motors; the 
Valtellina and Simplon locomotives, and 
the Ward Leonard svstem, in which a mo- 
tor-generator set driven by a single-phase, 
high-voltage motor is carried on the loco- 
motive and supplics low-potential direct 
current to the driving motors. An equip- 
ment of this kind may be placed on a sep- 
arate vehicle drawn as a tender to an or- 
dinary locomotive. This has an advan- 
tage, in that a breakdown to either unit 
does not throw the other out of service. 

The author briefly touches upon what 
he considers the necessity for standardiz- 
ing generators. If the voltage be carried 
too high, the machine becomes expensive 
and heavy. Moreover, high voltages are 
attained in generators only with dif- 
culty. This is not true of the static trans- 
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former, and he is in favor of a low-volt- 
age generator using step-up and step- 
down transformers to obtain the necessary 
high voltage for transmission, and low 
voltage for utilization. 

A general comparison is made of the 
cost of direct-current and single-phase, 
alternating-current systems, specific fig- 
ures, however, not being given. Each 
must have a central station generating 
alternating currents delivered to step-up 
transformers. The direct-current system 
calls for a three-phase station; the other 
for a single-phase, so that the cost of the 
former will be somewhat less. Substation 
transformers must be provided, costing ap- 
proximately the same for both systems; 
but the converters and necessary housing 
and switching apparatus create an excess 
cost chargeable to the direct-current sys- 
tem. The working conductors will cost 
approximately the same, the alternating- 
current system frequently being the more 
expensive. Track bonding will be some- 
what more expensive for the direct-cur- 
rent system. The remaining element is 
the locomotive and motor-car equipment. 
Mr. Sprague believes, from every standard 
which he has been able to compare, that 
the cost of this part of the equipment 
with a twenty-five-cycle, alternating-cur- 
rent motor is so much higher than with 
direct-current motor equipments that it is 
a debatable question whether the increased 
cost and cost of operation will not fully 
offset the cost of the synchronous convert- 
ers and the losses in their operation. He 
has previously compared a twenty-five- 
evcle locomotive with a fifteen-cycle loco- 
motive, and decided that the former is the 
lighter and less expensive machine. 

Although Mr. Sprague does not think 
that the single-phase, alternating-current 
svstem, as now proposed, will have the 
wide application which its advocates urge, 
he admits that there is a field for it. This, 
he believes, is on roads of considerable 
extent, which operate an irregular and 
sparse traffic, where only moderately ex- 
pensive, or what may be called a second- 
class overhead construction, is tolerable on 
account of the expense. As one departs 
from this condition, adopts more perma- 
nent construction, and faces the problem 
of denser traffics and higher capacities, 
any advantages of the single-phase system 
will disappear, and the superiority of the 
direct-current system becomes manifest. 
He believes, however, that there is at pres- 
ent no single system which can be se- 
lected as best for all purposes; that a wide 
and increasing use of each will be created, 
and in the greater number of cases, a com- 
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promise selection of the best elements of 
alternating and direct-current practice will 
obtain. While there are many things in 
railroading which have been standardized, 
and others which can now very properly 
be, railway officials will consider the prob- 
lems involved in changing their systems 
from individual standpoints, and will de- 
mand from manufacturers all possible 
freedom from restriction when exercising 
their own judgment as to the adoption of 
any system. ‘The most satisfactory sys- 
tem will be that one which will permit 
continuous all-around operation under 
such conditions as will utilize to the ut- 
most all the beneficial features of electric 
application. 

W. J. Wilgus, first vice-president of the 
New York Central & Hudson River Rail- 
road, opened the discussion, saying that he 
agreed with much that Mr. Sprague had 
said. He feels certain that all steam rail- 
road officials are now looking upon the 
future possibilities of the electrification of 
steam railroad traffic with keen interest 
and with a full appreciation of the magni- 
tude and dignity of the problem. But 
there will be no sudden general substitu- 
tion of electricity for steam as a motive 
power any more than there was a sudden 
jump from the small locomotive of the 
De Witt Clinton tvpe to the Mallet com- 
pound of to-day. The first movement in 
this process of evolution will be the sub- 
stitution of electricity for steam in con- 
gested passenger terminals at large centres 
of population, where the public demand 
a cessation of nuisances incident to steam 
locomotives, and where the increasing vol- 
ume of traffic requires increased capacity 
that can not be secured by present motive 
power. Coincident with the change of 
motive power in crowded passenger termi- 
nals is coming the use of electrically pro- 
pelled trains on existing steam railroad 
tracks between large centres of population 
where frequent units are necessary to ac- 
commodate the public. In addition to 
these instances where at this time the 
wisdom of the adoption of electricity as 
a substitute for steam is self-evident, there 
are a number of places in the West where 
the capacity of steam locomotives of the 
highest type is entirely inadequate to 
handle freight traffic on the pusher grades, 
and the only manner in which the in- 
creased capacity can be obtained is by 
means of electricity. With a start in the 
substitution of clectricity for steam in 
the operation of congested terminals, con- 
necting lines between large centres of pop- 
ulation and long pusher grades with 
heavy freight traffic, we may looky with 
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confidence to a gradual expansion of the 
use of the new motive power in other di- 
rections. For example, in the case of the 
New York Central the primary object of 
the use of electricity was to abate the 
smoke nuisance in the Park avenue tun- 
nel and increase the capacity of the Grand 
Central terminal. When this decision was 
reached it became self-evident that the 
use of the motive power should extend to 
the end of the suburban territory at Croton 
on the Hudson division, a distance of about 
thirty-five miles. While the northerly ter- 
minus of the main line is thus planned for 
the present at Croton, it is probable that 
just as soon as the developments in the 
electrical field will warrant such action, 
the electric zone will be extended as far 
as Albany, a total distance of 142 miles. 
He strongly endorsed Mr. Sprague’s re- 
marks on the wisdom of adopting the mul- 
tiple-unit system for handling suburban 
service. The New York Central has al- 
ready reaped its reward in adopting this 
method in the elimination of practically 
all of the delays of train service at the 
Grand Central Station that heretofore 
largely resulted from the multiplicity of 
movements of steam locomotives in pass- 
ing to and from the engine house facilities 
and in switching from the head to the rear 
end of trains; in fact, apart from other 
improvements made at this terminal, the 
use of the multiple-unit system has at this 
time resulted in an increase in the capacity, 
of the station of at least thirty-three per 
cent. Moreover, the rapid acceleration of 
this character of equipment as compared 
with locomotive practice has resulted in 
the ability of the operating department to 
maintain schedules with a reduced rate of 
speed between stations. Always having in 
mind the primal elements of safety and 
reliability, all inventive genius of the great 
manufacturing corporations in this coun- 
try should be bent on devising means of 
accomplishing a desired result at less cost. 
One of the promising movements in this 
direction is the hints that have been given 
of the possibility of substituting for the 
expensive rotary converters and substa- 
tion attendance with the direct-current 
system, a very simple device which wili 
cost very little and require no attendance. 
This one feature, if successful, will go 
far toward strengthening the hand of the 
steam railroad enthusiast in extending the 
use of electricity more generally than now 
seems possible. The signal field is also 
one in which there is room for improve- 
ment in reducing costs of installation s0 
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as to make the use of electricity feasible 
from a financial standpoint. 

L. B. Stillwell said that the significance 
of the estimates of comparative operating 
costs, given in the paper presented recently 
before the Institute by H. St. C. Put- 
nam and himself, is that the results, 
viewed in connection with admitted facts 
in respect to increased earnings, indicate 
that a general electrification of important 
railway divisions, and even of trunk lines, 
is coming much more rapidly than has 
been realized, even by electrical engineers ; 
and the lesson to be drawn from this con- 
clusion is that we must standardize as 
promptly as possible everything essential 
to convenient interchange of rolling stock. 
For interurban service he will probably 
continue to use the direct-current system 
for some time to come, but for trunk line 
operation the fifteen-cycle, alternating-cur- 
rent, single-phase system possesses inherent 
characteristics which, in this class of work, 
constitute controlling advantages as com- 
pared with any direct-current system that 
has been suggested, or is liable to be de- 
veloped to.an operative condition. He 
criticized Mr. Sprague’s paper for com- 
paring two motors of equal weight. This 
is unfair to the alternating-current motor 
as it takes advantage of the fact that in- 
crease in the size of motors of any type, 
alternating current or direct current, im- 
plies reduction in weight per horse-power. 
Had the comparison brought together two 
motors of equal type the ratio of weights 
would have been far less than is the ratio 
of output when equal weights are con- 
sidered. Moreover, the comparison is 
made with a 550-volt direct-current motor 
weighing, without gear, gear-case and pin- 
ion, only 23 pounds per _horse-power. 
This is extraordinarily light, and indi- 
cates that the motor is, in respect to the 
relation of weight to output, superior to 
anything in general use. The latest 200- 
horse-power motors offered within the last 
sixty days to the Interborough Rapid 
Transit Company by the leading manu- 
facturers weigh, respectively, 28 and 30 
pounds per horse-power. The alternating- 
current motor referred to, on the other 
hand, is characterized by a higher ratio 
of weight to output than other single- 
phase motors of comparable output in the 
market. The comparison is between a 
direct-current and an alternating-current 
motor operating at twenty-five cycles, not 
fifteen cycles, which is the frequency sug- 
gested by Mr. Putnam and himself. The 
twenty-five-cycle motor has a far higher 
ratio of weight to output than fifteen- 
cycle motors of the same output. 
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direct-current system is handicapped by 
the converter substations, and he knows 
enough of the cost and limitations of these 
to realize that for trunk line railroad op- 
eration in the broad sense a system which 
employs the converter as an essential link 
between the coal pile and the train must 
give way to a system which eliminates this 
link, provided the: single-phase alternat- 
ing-current motor is designed and manu- 
factured with anything approximating the 
care which to-day is bestowed upon the 
direct-current motor. Bearing on the re- 
lative size and weights of the two systems 
are some figures obtained recently from 
the engineers of one of the leading manu- 
facturing companies for a specific instal- 
lation. These figures relate to fifteen- 
cycle, single-phase, alternating-current 
motors of 200 horse-power at a one-hour 
rating and 600-volt direct-current motors 
of the same output. These motors are 
practically identical in speed when deliv- 
ering. 200 horse-power. The maximum 
vertical dimension of the alternating-cur- 
rent motor is 36%. inches, that of the di- 
rect-current motor 1% inches less. The 
weight of the alternating-current motor 
is 6,280 pounds, that of the direct-current- 
motor 6,000 pounds; both of these weights 
are exclusive of gear, gear case and pinion. 
The alternating-current motor requires a 
wheel base one foot longer than is neces- 
sary with the direct-current motor. The 
ratings in the case of both motors are 
based upon the same rise of temperature 
without forced ventilation. 

When we come to consider the auxiliary 
car equipment and wiring there is a very 
radical difference in favor of the alternat- 
ing-current system. In this field, as in the 
lighting field, the transformer is the key 
to the solution of the general problem of 
transmitting energy at reasonable cost and 
utilizing it at safe and easily controlled 
potentials. Recent estimates he had made 
for a particular case showed a saving in 
cost of 50 per cent in favor of the single- 
phase system when compared with a 1,500- 
volt direct-current system. 

W. B. Potter, of the engineering de- 
partment of the General Electric Com- 
pany, said that for a number of years the 
direct-current motor was made principally 
with respect to its mechanical features. 
Within the past year or so there has been 
made a distinct and radical improvement 
with respect to its commutation, and di- 
rect-current motors having commutating 
poles will undoubtedly be the type of di- 
rect-current motor to be used in the future. 
In fact, a number of thousand of such 
motors are already being manufactured on 
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orders received and many others are in 
contemplation. One of the particular dif- 
ficulties with a single-phase motor has 
been commutation—that has been the 
feature which has limited its capacity, 
which has decreased its reliability and 
caused the greatest amount of study on 
the part of designing engineers. Also 
by reason of the difficulties with cominu- 
tation, the armature speed has been con- 
siderably higher. All of these features 
have tended to make the motor less de- 
sirable as a motor than the direct-current 
motor. He was pleased to say he believed 
without doubt that a single-phase motor 
can be produced in which the commutation 
is as good if not better than in the direct- 
current motors that we are familiar 


with—those without commutating poles, 


in which the armature speed will not be 
more than fifteen per cent higher, with a 
larger air-gap than has been used here 
before, and with conditions for genera! 
operation that will make that motor much 
more nearly comparable to the direct-cur- 
rent motor than anything we have seen 
thus far, and this without the introduc- 
tion of any extraneous resistance and 
with an increase in efficiency of several 
per cent. The weights of this motor will 
still be in the neighborhood of twenty- 
five per cent more than the direct-current 
motor of the same horse-power rated on 
the hourly basis. This does not mean by 
any means that the alternating-current 
motor takes precedence, but it means that 
the alternating-current motor has been 
improved, and improvements will con- 
tinue to be made so that any conclusions 
which may be drawn with respect to the 
proper field of direct or alternating-cur- 
rent motors must not only take into ac- 
count the conditions to be met, but also 
the improvements that will take place in 
the art, and with respect not only to alter- 
nating current, but direct current as well. 
He suggested that in considering tne 
higher voltages with direct current, which 
unquestionably will be used (in fact there 
are a number of such installations being 
put in at the present time), the next 
step be to 1,200 volts. To reach this 
pressure by successive stages will induce 
an interminable complication. 

Charles F. Scott, consulting engineer of 
the Westinghouse Electric and Manufac- 
turing Company, said that in his compari- 
son of the alternating and direct-current 
systems Mr. Sprague had overlooked cer- 
tain valuable features of the alternating- 
current system, such as the voltage control, 
which are of great value. In the treat- 
ment of the subject Mr. Sprague has as- 
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sumed the direct-current motor and its 
the ideal, and that 
wherever the other motor had different 
characteristics, these characteristics were 
naturally and per se objectionable. Re- 
garding the matter of braking, a system 
of braking by the single-phase motors, 
which has been worked out and fully test- 
ed, has shown that this motor lends itself 
admirably to braking. 

N. W. Storer, of the Westinghouse 
Electric and Manufacturing Company, 
took issue with Mr. Sprague’s catalogue of 
fifteen advantages of the direct-current 
system, disagreeing with all but one. He 
said the comparison of the two motors 
was not fair, and gave figures to show 
that the efficiencies of the two types are 
about the same. An alternating-curren! 
motor weighs about thirty-seven per ceat 
more than an equivalent direct-current 
motor, but when mounted on the cars the 
difference is only ten per cent, and this 
greater weight is compensated for by the 
more efficient method of control of the al- 
ternating-current system. | 

G. R. Henderson expressed his approval 
of the conservative manner in which the 
application of electricity had been dis- 
cussed in Mr. Sprague’s paper. There are 
many railroads not at all suitable for elec- 
trification. He was glad to see that 
multiple-unit control is not considered 
feasible for freight operation, and that 
the great difference between this and 
suburban transportation is made clear. 

William McClellan, of Westinghouse, 
Church, Kerr & Company, felt some- 
what disappointed because the paper 
did not give definite information with re- 
gard to the 1,200-volt direct-current sys- 
tem. He also disagreed with the com- 
parison made between the single-phase al- 
ternating-current and the direct-current 
systems. Motor capacity for a given 
weight is not so very important, as the 
electric train of the future will operate 
on the multiple-unit system. He dis- 
sented strongly with the statement that 
“Every large road is a problem which 
must be considered financially and technic- 
ally on its own merits.” The word “tech- 
nically” should be left out. The state- 
ment should read “Every large road is a 
problem which must be considered finan- 
cially on its own merits and technically in 
relation to the connections it may have to 
make in relation to the complete electri- 
fication which may come some day.” 

A. H. Armstrong, of the General Elec- 
tric Company, said he had witnessed. re- 
cently a test of an alternating-current mo- 
tor, rated nominally at 125 horse-power, 


characteristics as 
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which operated at fifty per cent overload 
with perfectly black commutation, hardly 
a sign of a spark, though the machine 
carried only half its usual complement of 
brushes. It was a new development, and 
his previous ideas of the alternating-cur- 
rent motor had changed somewhat in con- 
sequence. But the direct-current motor is 
also open to certain developments. The 
commutating-pole motor has been devel- 
oped and applied to the railway design, 
and the 1,200-volt motor is a success, and 
we can go higher if necessity calls for it. 
The alternating-current motor is also de- 
veloping, and it is very hard to say just 
where it will stop. It is approaching very 
closely to the best performance of the di- 
rect-current motor as now in commercial 
operation. The alternating-current tests 
referred to were at twenty-five cycles, and 
there is no use in going down to fiftecn 
cycles with all the incidental complica- 
tions involved in so doing. He repeated 
the advice given by Mr. Wilgus that the 
installation of electricity on our steam 
roads calls for cool, calm, common-sensac 
engineering, and we should not be too 
partisan advocates of any one system. 
Dr. C. P. Steinmetz endorsed fully Mr. 
Sprague’s statement that we are not ready 
yet to standardize one type of railway mo- 
tor, one type of electrified steam railway. 
We will not be ready for some time, per- 
haps never. He agrees with Mr. Wilgus 
that each railway problem has to be consid- 
ered on its own merits, and the proper 
method is to solve the problem chosen as 
far as possible on the lines of standards, 
on those lines which have been found sat- 
isfactory in every way. These should not 
be deviated from where it is not abso- 
Jutely necessary. The great problem bce- 
fore us to-day is to replace by electric mo- 
tors the steam locomotive in those cases 
where conditions of service have grown 
beyond the capacity of steam locomotives. 
These locomotives should be replaced by 
electric motors, either alternating or direct 
current, and the question whether the ai- 
ternating motor or direct motor has the 
advantage is rather secondary. We should 
not overlook the main question by extend- 
ing claims for the one or the other motor 
beyond the safe limits. We have at pres- 
ent a good alternating-current motor and 
we have a better direct-current motor, 
whatever argument may be brought 
against it. There is quite a class of serv- 
ice where alternating-current motors are 
necessary, such as a long railway with very 
infrequent service. In other cases, where 
there is a four-track or a six-track railway 
with such heavy traffie/that the-distanee 
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between trains is limited only by the safe 
headway, the advantage is decidedly in 
favor of the direct-current motor, and 
there should be in such cases no excuse 
for using alternating-current motors. He 
does not share the objection to the rotary 
converter, and does not believe there is so 
great a gain in eliminating this link. It 
is an advantage in a system to eliminate 
some of the links in the chain; but we 
should eliminate the weakest link, and 
that is not the rotary converter, but the 
motor. The rotary converter is about the 
strongest link in the chain. Between these 
two extremes there is a very wide field, 
where either the alternating-current or the 
direct-current motor may be used, or, 
rather, where different engineers may be 
justified impartially in arriving at differ- 
ent conclusions. We should guard against 
adopting any one system which precludes 
us forever from going to the other, and 
not adopt any specialty that means going 
to an odd frequency. At present, after 
manv years’ work, we have succeeded in 
eliminating all frequencies except sixty 
and twenty-five cycles. At the present 
time all the heavy power of the country is 
transmitted at twenty-five cycles, which is 
the power frequency. As long as we re- 
main at this frequency, it is not so for- 
midable to use an alternating-current mo- 
tor and then find the direct-current motors 
would be better, and we may use alternat- 
ing-current locomotives in outlying 
branches of the road and run the main 
track on direct current, or the reverse. 
But as soon as we are forced to go to fifteen 
cycles the conditions become serious, be- 
cause it would mean giving up all possi- 
bility of securing the benefit of the vast 
amount of power which is available in the 
country at twenty-five cycles. In regard 
to the 1,200-volt direct-current motor, his 


conclusion is that the commutation of this — 


motor is so infinitely superior to the com- 
mutation of any alternating-current motor 
he had ever seen, until a week before, 
that there is no comparison. He re- 
peated Mr. Armstrong’s statement that he 
had recently seen alternating-current mo- 


tors operating on heavy overloads, abso- 


lutely sparkless, which were just as good 
as the standard direct-current motor, or 
probably a little better. 

Mr. Sprague, in view of the lateness of 
the hour, said he would reply to the dis- 
cussion somewhat later in a written com- 
munication. 

— 0 

Exports of copper for the first four 
months of 1906 were 63,871 tons; for the 
same period in 1907, they were 56,918 
tons. The imports were 32,420 tons for 
the first four months of 1906, and 43,309 
tons for the same period in 1907, 
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A NEW LEADING-IN CONDUCTOR FOR 
ELECTRIC LAMPS.' 


BY C. O. BASTIAN. 


The difficulty of permanently maintain- 
ing a vacuum in an electric lamp is not 
satisfactorily overcome by the use of plati- 
num for the leading-in conductors, as the 
costliness of this metal tempts the lamp 
maker to exercise excessive economy in 
the cross-section and length of the plati- 
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Fies. 1 AND 2.—LEADING-IN WIRE. 


num used, and leaky seals may be the re- 
sult. 

The form of seal usually known as the 
Siemens’ scal—although the idea seems 
to have been originally suggested in one 
of James Swinburne’s early patents—per- 
mits of economy in platinum within cer- 
tain limits, but these limits are too often 
strained whenever the price of platinum 
rises, and the market is consequently flood- 
ed with short-life and inefficient lamps, to 
the disgust of the consumer and the dis- 
credit of the manufacturer. 

In the Siemens’ seal the platinum is 
completely embedded in glass, being mere- 


Fie. 38.—"SinE PLAT” LEADING-IN WIRE 
SEALED IN LAMP STEM. 


ly a bridge between two heavier conduct- 
ors, usually of copper and nickel. Now 
the cooling effect of these two heavy con- 
ductors, plus the cooling effect of the 
mass of surrounding glass, permits the 
use of platinum having a very small cross- 
sectional area, and theoretically—though 
not practically—the length of platinum 
wire may be cut down to a minimum. 
Exactly how far it is practicable to 
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reduce cither or both of these dimensions 
has apparently not yet been ascertained 
by lamp manufacturers, but it is certain 
that the recent rapid and considerable 
rise in the price of platinum is calculated 
to lead many to attempt a reduction be- 
low the limits of safety, and the introduc- 
tion of some cheap and effective substi- 
tute for platinum, which would not be 
subject to wide fluctuations in price, is 
now more than ever desirable, not only to 
the lamp manufacturer, but more espe- 
cially to the lamp user, to whom lamps 
with an imperfect vacuum mean increased 
cost of renewal, perhaps twenty-five per 
cent increase in the bill for electricity, 
or poor light due to rapid blackening of 
the glass bulb. i 

Nickel and steel can be alloyed in such 
proportions as to have practically the same 
coefficient of expansion as glass, but lead- 
ing-in wires of this alloy have not found 
favor in this country, although it is used 
in certain cheap foreign-made lamps. The 
surface of the wire becomes oxidized dur- 
ing the sealing-in process, and the thin 
layer of oxide is sufficiently porous to 
allow air to gradually percolate through, 
so that lamps made with this nickel steel 
alloy can not be stocked for any reason- 
able length of time without deterioration. 

In selecting a suitable conductor for 
this purpose, the coefficient of expansion 
is by no means the only detail to bear in 
mind, and one is limited in one’s choice 
by quite a number of essentialities, which 
may be set out as follows: 

(a) The metal must be cheap. 

(6) The melting point must be higher 
than that of glass. 

(c) The quantity of gas occluded must 
be as small as possible. 

(d) There must be absolutely no ten- 
dency to oxidize when heated in air to 
the temperature of molten glass. 

(e) The coefficient of expansion must 
be as near that of glass as possible. 

(f) The conductivity must be as high 
as possible. . 

The leading-in conductor now to be de- 
scribed has been chosen with due regard 
to all the above points, and it is the result 
of experiments extending over several 
years in the author’s laboratory, the final 
solution of the problem being due to the 
ingenuity of George Calvert. 

A copper wire of any desired gauge is 
selected, and of sufficient length to ex- 
tend from the lamp cap to the filament. 
Near one end, and along fifteen milli- 
metres of its length, this wire,is rolled 
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flat to a thickness of 0.075 millimetre, 
as shown in Fig. 1. 

Next a ten-millimetre length of soft 
enamel glass tube is slipped over the flat- 
tened portion of the conductor, and is 
melted on to it with a blow-pipe flame. 

If this blow-pipe flame is properly ap- 
plied under suitable conditions, the en- 
amel glass can be melted on to the flat 
copper without the latter oxidizing in 
the slightest degree, and the enamel will 
then adhere to the clean polished metallic 
surface just as solder would adhere. 

The enamel and copper appear to be 
actually joined together—amalgamated, 
as it were, one with the other—and not 
merely in juxtaposition. | 

It will be evident that this glass-coated 
metal can now be heated up to any desired 
temperature short of the melting point of 
the copper, without the latter becoming 
oxidized, because the glass coating will 
effectually prevent the access of oxygen 
to the surface of the metal underneath it. 
There is, therefore, nothing to prevent 
conductors thus prepared being sealed into 
a lamp stem, as shown in Fig. 3, and such 
seals have proved most perfect in practice, 
and have successfully withstood the very 
severe tests to which they have been sub- 
jected during the last eight months. 

Out of the first batch of carbon filament 
lamps made with these leading-in wires— 
‘“Sineplat” wires, as they are termed by 
the makers—thirty were selected for a 
life test. Thev were arranged in two sep- 
arate groups of fifteen each, and connected 
with a time switch, so that each group 
was alternately lit for ten minutes and 
out for ten minutes; long enough for the 
seals to get thoroughly hot and then thor- 
oughly cold. This run was continued for 
500 hours; then the time switch was dis- 
connected and the lamps were given a 
continuous run for a further 1,000 hours. 
During this test none of the lamps failed 
through deterioration of the vacuum. 
There were two failures, but these were 
caused by the filaments coming adrift 
from the leading-in wires through loosen- 
ing of the paste—purely mechanical 
faults, having nothing whatever to do with 
the question of vacuum. 

The remaining twenty-eight lamps have 
been in use intermittently for, perhaps, an 
additional 500 hours, making an actual 
burning life of about 1,750 hours; but 
doubtless it is quite as important to note 
that the lamps were made over six months 
ago, hecause, as previously observed, lamps 
will often lose their vacuum while they 
are merely ving in stock. 

An examination of these particular 
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lamps shows that there has been surpris- 


ingly little blackening of the bulbs, and 


the author thinks that it is not generally 
appreciated how greatly this blackening 
is dependent on the degree of vacuum 
maintained. | 

The conclusions deduced from the test 
above described have been amply con- 
firmed by several other independent trials, 
and it is now clear that the “Sineplat” 
seals are consistently good when made by 
hand, while preliminary tests with ma- 
chine-made lamps promise equally satis- 
factory results. 

On referring back to the list of condi- 
tions which are set out as the specification 
of a satisfactory leading-in wire, it is evi- 
dent at a glance that while copper com- 
plies with this specification as regards 
most of the points, the condition as to 
coefficient of expansion is apparently not 
met, but the flattening of the wire in- 
creases the proportion of surface area to 
mass, and the strain on the glass due to 
the expansion of the copper is less at any 
point when the copper is in strip form 
than if the copper were a cylindrical wire 
of equal cross-sectional area. 

As the proportion of surface area to 
mass of copper is increased, so is the crack- 
ing strain of the copper upon the glass 
reduced, and if the copper is flattened be- 
low the point of critical thickness, then 
no cracking will result. For the lead 
glass usually employed by lamp manu- 
facturers, this critical thickness has been 
determined by experiment at about 0.1 
millimetre, and with this gauge of copper 
about fifty per cent of the seals will crack, 
but below this gauge—0.075 millimetre— 
no cracking whatever takes place, even 
though the projecting copper wire be 


raised to a red heat close up to the glass.. 


The cheapness of the metal permits of 
a much larger cross-section being used 
than would be possible with platinum, and 
added to this there is the higher conduc- 
tivity of the copper to assist in keeping 
the seal cool. 

The applicability of the “Sineplat” seal 
to X-ray and mercury vapor apparatus 
may be here suggested, though reports of 
practical results are not yet available. It 
can, of course, be used in any of the new 
metallic filament lamps, in which the re- 
lationship between the blackening and de- 
gree of vacuum seems to be quite as close 
as in the case of the carbon filament. 

The introduction of a substitute for 
platinum is not likely to result in any re- 
duction in the price of lamps to the pub- 
lic, as any economy that the manufacturer 
may effect as a result of this should be 
set off by improving the quality-of the 
lamp in some other respect. i 

The author can foresee no valid ob- 
jection to this form of seal, unless it ema- 
nates from the scrap-metal merchant who 
loses a proportion of his trade when plati- 
num-made lamps go by the board. 
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A NEW TYPE OF GRAPHIC RECORD- 
ING METERS. 


H. W. YOUNG. 


As the necessity for obtaining accurate 
records becomes more apparent to central 
station managers, means of obtaining these 
records automatically are demanded. In- 
dicating instruments were first used and 
the station attendants were required to 
record the readings of the meters on tabu- 
lated sheets at frequent intervals and 
from these records curves could be drawn 
showing graphically the meter readings 
and their variations. But this method, 
aside from the extra attention required 
from the switchboard attendants, is more 
or less inaccurate, as the readings are rarely 
taken at less than fifteen-minute intervals 
and even if arranged to be taken at shorter 
intervals, there are times when the at- 
tendants may find it inconvenient to take 
the readings and are quite likely to get 
into the habit of estimating the readings 
and filling in the blanks. In addition, 
after the records have been tabulated there 
is much clerical work involved in making 
corrections for the inaccuracies of the dif- 
ferent instruments and in plotting the 
curves for each day. 

Use of Integrating Meters—Integrating 
meters give accurate records of the total 
energy consumption, but do not give any 
idea of the load variation, and even with 
them readings have to be taken at regular 
intervals. Graphic meters have been in 
use for some time, principally for use as 
voltmeters and ammeters, but these have 
heen either of the tvpe that makes a record 
on a circular chart which has to be re- 
placed each dav or of the type which 
makes a record on a sheet or roll of paper 
with curved co-ordinates. 

Ordinary Forms—The disadvantages of 
the graphic meters heretofore designed 
have been: 

1. The dailv attention required for 
winding the clock, changing the paper or 
filling the pen. 

2. An appreciable difference in the 
readings occasioned by the friction of the 
pen. 

3. The increased power necessary to 
reduce the effect of friction. This power 
in the alternating-current meters is drawn 
from the series or voltage transformers. 
and thus causes inaccuracy or necessitates 
larger or more expensive transformers: in 
both alternating-current and direct-cur- 
rent meters the operating coils had to be 
designed to give high torque rather than 
high accuracy. 

4. Absence,of ameans for varying the 
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sensitivenéss and speed of the pen motion 
in following variations of the circuit. 
- §. Difficulty in reading and interpolat- 
ing the records, especially when circular 
charts of slow speed and narrow conjested 
scales are employed. 

New Type of Graphic Meter—The new 
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ARRANGEMENT OF PARTS, GRAPHIC RECORDING 
METER. 


type of graphic recording meters illus- 
trated and described herein makes a record 
on a continuous roll of paper ruled with 
rectangular co-ordinates. The motion of 
the pen across the paper is proportional 
to the quantity to be measured and the 
speed of the cross-section paper is con- 
trolled by an electrically self-winding 
clock. It is possible to integrate any part 
of the record by the use of a planimeter 
or other means. 

The meters are made in the followin» 
forms: voltmeters, ammeters, single-phase 
and polyphase wattmeters, power-factor 
meters and frequency meters. 

` Principle of Operation—All the meters 

are of the “relay type” employing a suit- 
able measuring clement in conjunction 
with a pair of electromagnets actuating 
the recording pen. There are in each 
meter three general elements: (1) the 
meter; (2) the pen-actuating electro- 
magnets; (3) the driving clock. 

Measuring Elements—The measuring 
elements of voltmeters, alternating-cur- 
rent ammeters and wattmeters are of the 
“Kelvin” type employing a system of 
fixed and movable coils arranged in a 
similar manner to those of the “Kelvin 
Standard Laboratory Balances.” These 
meters, up to the limits of their capacities, 
can be used upon either direct or alter- 
nating-current circuits. Frequency and 
power-factor meters are of the ratio type 
operating upon the “induction principle.” 

Direct-Current Ammeters—-Direct-cur- 
rent ammeters. are of the “permanent 
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magnet moving coil” type employing a set 
of two movable coils pivoted within the 
influence of two permanent magnets and 
astatically arranged so as to be free from 
the influence of stray magnetic fields. 
Each ammeter operates from an external 
shunt similar to those used with shunt- 
ed type indicating ammeters. 
Construction—The construction of a 
voltmeter is diagrammatically shown in 
Fig. 1, in which the various elements of 


the meter are designated as follows: 


A-B-C-D — Fixed coils. 
E-F — Movable coils mounted on sup- 
porting structure pivoted at G. 
G — Pivoted support of E-F. 
H — Upper adjustable relay contact. 
I — Lower adjustable relay contact. 
J = Movable relay contact attached to 
movable element E-F. 


K = Pen actuating electromagnet 
(left hand). 

K'— Iron core of K. 

L = Pen actuating electromagnet 


(right hand). 

L’ — Iron core of L. 

M = Arm supporting iron cores pivot- 
ed at N and connecting O by 
pin bearing P. 

O — Pen arm connected to M by pin 
bearing P and provided with 
guide slot at upper end which 
bears on stationary guide pin 


S — Recording pen arranged to pass 
across a suitable moving record 
paper T. 

U — Helical spring connecting mov- 
able coil system and movable 
pivoted supporting arm M. 
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GRAPHIC RECORDING WATTMETER WITH INDICATING Disc. 


coils A-B-C-D-E-F 
are all connected in series and their 
terminals connected to binding posts 
Nos. 3 and 4. 


Connections—The 
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The electromagnets K and L are con- 
nected as shown with their junction point 
brought out to binding post No. 2. Con- 
nection from coil K is made to the upper 
relay contact H and connection from coil 
L to the lower relay contact I. The relay 
contact J of the removable system is con- 
nected to binding post No. 1. 

To binding posts No. 1 and No. 2 are 
brought leads from a direct-current or 
other auxiliary circuit of proper voltage 
and to binding posts No. 2 and No. 3 are 
brought leads from a circuit the potential 
of which is to be recorded. An external 
resistance is employed in the measuring 
circuit of all capacities and in the electro- 
magnet control circuit for potentials of 
500 volts direct-current. 

Action of Meters—The system of fixed 
and measuring coils is so arranged that 
when current flows through them the left 
hand coil E is repelled by A and attracted 
by B, the right hand coil F being repelled 
by D and attracted by C. Assuming the 
recording pen to be at zero position on the 
chart and connection made to relay and 
measuring circuits through binding posts 
Nos. 1, 2, 3 and 4, it will be seen that 
the movable system will take up a position 
which will force contact J against contact 
T. A circuit will thus be completed 
through the right hand sole- 
noid T, and the electromag- 


». netic attraction will cause 
) the core L’ to move down- 
t ward, which movement will 
à turn M about its axis and 


through its connection with 
O cause the pen to move 
across the chart toward full 


} scale position. 

5 This movement of M 
$ d ` 

; places tension on the spring 
; 


U and continues increasing 
; this tension until the core 
| has traveled a sufficient dis- 
| tance to place such a ten- 
sion on U that it balances 
the torque of the movable 
measuring system E-F and 


i draws the contact J away 
from I. 
The entire moving sys- 


d 


tem, including solenoids, 
pen arm ` and measuring 
coils, remains in the posi- 
tion last assumed when the 
circuit was broken and the 
pen continues to draw a line which repre- 
sents the voltage being maintained on the 
circuit. 

Comparison with Siemens ,Dynamom- 
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eter: It will be noted that the spring U 
is now under tension and the position of 
the contact J between contacts H and 1 
represents a balance or state of equilib- 
rium between the actuating and restrain- 
ing forces. This can readily be compared 
to the action of a “Siemens dynamom- 
eter” in which the knurled thumb nut has 
been turned until the torsion of the con- 
trol spring has drawn the pointer attached 
to the movable coils back to zero and the 
pointer operated by the knurled thumb 
nut will indicate the circuit voltage. The 
zero reading pointer of the dynamometer 
can thus he likened to the movable contact 
J of the graphic meter and the manualiy 


operated pointer of the dynamometer may _ 


be likened to the solenoid-operated re- 
cording pen of the graphic meter. It will 
be seen, therefore, that the manual opera- 
tion of the dynamometer’s indicating 
pointer is replaced by electrical operation 
of the graphic meter recording pointer. 

Action on Varying Voltage—If the 
voltage of the metered circuit rises, the 
movable contact is again deflected down- 
ward until it makes contact with the lower 
fixed contact and the right hand solenoid 
again causes the recording pen to move 
across the chart until the increased tension 
of the spring balances the increased torque 
of the measuring element, drawing the 
movable contact J away from I and again 
opens the solenoid circuit. The recording 
system again remains stationary until the 
voltage of supply circuit changes. 

If the voltage decreases the contact J 
rises and making contact with H, energizes 
the left hand solenoid K, which drawing 
down its core causes the pen to move 


down the scale toward zero, and as this 


movement continues the arm M moves up 
sufficiently to relieve the tension on U and 
restore balance between the actuating 
forces of the measuring system and spring, 
when the contact J will leave H and open 
the control circuit through K. 

It will thus be seen that as the volt- 
age varies the contact J moves up and 
down, completing the circuit through one 
or the other control solenoids, causing the 
recording pen to move across the chart 
and thus gives a graphic record of the 
voltage variations. 

Straight Line Pen Movement—In order 
tn secure scales having rectangular co-or- 
dinates it is necessary that the pen move 
across the chart in a straight line. This 
straight line motion is obtained by the me- 
chanical arrangement of the solenoid arm 
M and pen arm O. As M by the action of 
solenoid L rotates toward the right and 
about its pivoted support N, the pen arm 


ELECTRICAL REVIEW 


O sliding upward on guide pin R and 
rotating on pin P imparts to the recording 
pen S a straight line motion. As M 
rotates toward the left the recording pen 
S travels in a reverse direction. This 
parallel motion arrangement is extremely 
simple, effective and a well-known motion 
in mechanics. l 
Contacts—The contacts H, I and J are 
made of specially alloyed dissimilar metals 
designed to break the circuits with mini- 
mum burning or arcing. To eliminate in- 
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The circuit of the electromagnets is in- 
dependent of that of the measuring ele- 
ment. The moving system of the measur- 
ing element, however, operates a differen- - 
tial set of contacts which alternately 
energize one or the other of the electro- 
magnets, depending upon the position of 
the measuring element movement. These 
electromagnets are wound for operation 
from direct-current circuits having nomi- 
nal voltages of either 110, 220 or 550, or 
for 100 volts alternating current. 


GRAPHIC RECORDING FREQUENCY METER. 


jurious sparking the contacts with direct- 
current and twenty-five-cycle control sole- 
noids are shunted by a high resistance and 
with sixty-cycle control are shunted by a 
condenser with series resistance. 

Pen-Actuating Electromagnets — This 
element of the meter, with slight modifi- 
cations, is common to all forms. It con- 
sists of a pair of powerful electromagnets 
differentially actuating a pair of pivotally 
mounted iron cores. The movement of 
these cores drives the recording pen 
through a set of levers so arranged as to 
impart a straight line motion to it, 


Dash Potse—Attached to the cores of 
the pen-actuating electromagnets of all 
meters are pistons operating in oil dash 
pots. Their function is to dampen the 
movement of the cores, relieving them of 
their excess momentum so that they will 
not overshoot and hunt. The magnitude 
of this control may be varied by chang- 
ing an adjustable opening in the piston 
discs. 

Attached to the moving elements is a 
piston moving in a small oil dash pot. 
Its function is to dampen the movement 
of the moving system by absorbing its ex- 


June 1, 1907 


cess momentum and thus prevent it from 
overshooting, hunting and vibrating 
against the contacts. The magnitude of 
this action is variable only by changing 
the oil density, a heavy oil giving greater 
dampening and vice versa. 

Sensibility—By varying the distance 
between the contacts H and I the sensi- 
bility may be controlled. When the con- 
tacts are close together, the slightest varia- 
tion in the load will be recorded, giving, 
in some cases, a very irregular line. By 
increasing the space between the contacts, 
the meter will not record such small 
changes and the curve will be more regu- 
lar, but large variations will be recorded 
with equal accuracy. 

The quickness of action is controlled by 
the adjustment of the main dash-pot 
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thus the clock mechanism is under a 
strong uniform force which together with 
the heavy pendulum action gives a power- 
ful driving force insuring a positive feed 
to the record paper. 

The driving motion of the clock is 
transmitted to the paper roll through a 
gear and pinion. The standard driving 
speed is two inches per hour, but driving 
speeds of four inches and eight inches per 
hour may easily be obtained, the change 


being effected by the use of suitable gears 


and pinions having different ratios of 
teeth. 

Record Paper—A specially calendered 
and ruled grade of paper is used and 
furnished in rolls 244 feet in length, being 
sufficient for two months’ use at a two- 
inch-per-hour speed or a proportionately 


: E 


DEP e £ Bis 


nt THEE 


ere es vt es tas ial 
| ee E 


CHART USED WITH GRAPHIC aia WATTMETER. 


pistons. By removing the cylinders and 
increasing the width of the adjustable 
slot in the pistons, through which the oil 
circulates, the pen action may be quick- 
ened. For extreme slowness, on badly 
fluctuating loads, a heavier oil may be 
used, and where a quick response to change 
in load is desired a light grade of oil will 
give the desired result. 

Clock—The clock is a standard high- 
grade time piece of the electrically wound 
pendulum type. Its function is to drive 
the record paper under the recording pen 
at a uniform predetermined rate, syn- 
chronous with the time markings on the 
_ record paper. 

Its electrically winding mechanism is 
operated from the same circuit as the pen- 
actuating electromagnets. The clock winds 
automatically everv hour, the spring being 
of such a size that but a few of its outer 
convolutions uncoil during this period and 


shorter time at four or eight inches per 
hour. The rolls are six and one-quarter 
inches wide and are perforated at each 
outer edge by a line of holes which engag- 
ing on projecting pins on the surface of 


the driving cylinder insure a positively 


aligned feed under the recording pen. _ 

Graduation of Paper—The paper is 
ruled longitudinally with a set of parallel 
lines which represent the meter calibra- 
tion, this ruling varying with the differ- 
ent types and capacities. At right angles 
to the calibration lines are a set of parallel 
lines representing hours, varying in dis- 
tance from each other with the particular 
rate of speed for which the paper is ruled. 
The two-inch-per-hour paper has its hour 
marks two inches apart, four-inch-per- 
hour, four inches apart, and eight-inch- 
per-hour, eight inches apart. 

The paper is of such thin, tough texture 


that it can readily be used for reproducing 


_ principles as 
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the pen records by blue-printing or other 
similar processes. The scales are five 
inches in length and the distribution of 
wattmeter, frequency meters and direct- 
current ammeters is uniform. Alternat- 
ing-current ammeters, power-factor meters 
and voltmeters are not entirely uniform, 
although a very open distribution at the 
working part of scale is obtained. 

The rectangle co-ordinates permit of a 
record or chart much clearer and more 
easily interpolated than can possibly be 
obtained with circular charts or with those 
having curved rather than straight-line 
calibration. The wattmeter records read- 
ily lend themselves to totalizing by means 
of planimeters. 

Recording Pen—The recording pen is 
constructed of glass formed so as to pro- 
vide an ink reservoir of such capacity that 
one filling suffices for several months’ use. 
The pen point is drawn to a capillary 
tube of heavy wall and small bore giving 
maximum strength with minimum width 
of line. 

Filling of the pen is accomplished by 
inverting it and inserting the special filler 
accompanying pen in opening in tube im- 
mediately behind the point and then forc- 
ing in ink until the large reservoir is full, 
when the pen may be righted in position 
and the tube recorked. Any good fountain 
pen fluid may be used and special inks 


such as are frequently required with many 
forms of meters are unnecessary. 
Alternating-Current Ammeters, Single- 


= Phase Wattmeters, Polyphase Wattmeters 


—All those meters operate upon the same 
principle as the voltmeters, differing only 
on the windings of the measuring circuits. 

Direct-Current Ammeters—These 
meters operate upon the same general 
the alternating-current 
meters, but employ a measuring system 
having fixed permanent magnets instead 
of fixed coils. The movable coils are simi- 
lar in appearance to those of the volt- 
meters, but are wound of heavier wire and 
of fewer turns. 

The moving coils are connected in series 
with each other and through a small cali- 
brating resistance to two right hand bind- 
ing posts of the meter from which con- 
nection is made to the terminals of an 
ammeter shunt in series with the load. 
This shunt is the same as used with indi- 
cating ammeters and the moving coils 
operate upon the same dro roxim- 
atelr fifty millivolts. E 

When desired, graphic ammeters can be 
operated from the shunts of other am- 
meters already installed. 

The shunted type of direct-current 
graphic ammeter has a very decided ad- 
vantage over the series type of meters— 
especially in the larger capacities, as fre- 
quently the extra buses and leads re- 
quired to connect a serjes rper cost more 
than the mien iteli ( 
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A Magnetic Detector for Wear in 
Wire Ropes. 


At a recent meeting of the Transvaal 
Institute of Mechanical Engineers an in- 
genious device for detecting variations in 
the cross-sectional area of wear in wire 
ropes was described by ©. McMann. A 
brief description of this device is given 
here. Its action depends upon the varia- 
tion-in the reluctance of a magnetic cir- 
cuit due to a change in the length of an 
air-gap caused by variations in the diam- 
eter of the rope being examined. A re- 
active coil wound on a bobbin is threaded 
over the rope, and two U-shaped iron 
cores are placed without this, so that the 
wire rope itself forms the central core. 
This coil is connected in circuit with an 
ammeter, and the coil of a small trans- 
former, the primary of which is connected 
to a supply circuit. The instrument then 
indicates the current flowing through the 
coil, and this current will be varied by 
changes in the reluctance of the circuit 
caused by any variations in the length of 
the air-gap. To examine the rope it is 
caused to pass slowly through the coil, 
while a current is being sent through it 


from the transformer. The reading of the . 


ammeter then follows the changes in the 
length of the air-gap, and any sudden or 
unusual reading is an indication of some 
inequality needing examination.—Ab- 
stracted from the Iron Trade Review 
(Cleveland), May 9. 

< 


A Two-Gauge Tramway Truck. 


The fact that different cities in Eng- 
land have adopted different gauges for 
their street railway systems frequently 
makes it impossible for the two systems of 
neighboring towns to connect for the cars 
to be routed through. Such a condition 
exists at the two towns of Bradford and 
Leeds, the street railway svstems of which 
connect. To get over the objection of 
transfering passengers from one car to 
the other, or, in other words, to make pos- 
sible the running of a single car on the 
systems of both towns, C. J. Spencer and 
J. W. Dawson have designed a truck in 
which the gauge is adjustable, enabling 
a single car to run on both sets of tracks. 
Two types of truck have been designed. 
On one of these the wheels and gears are 
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mounted on sleeves which may slip along 
the axle. They are held in the extreme 
position by means of locking blocks. As 
the car approaches the junction of the two 
tracks the locking blocks are raised. and 
as it proceeds along a tapered section of 
the track, the wheels automatically change 
from one gauge to the other. The blocks 
are then dropped, locking the wheels in 
the new position. Tn the other design the 
axle is divided at the centre, and is it- 
self adjustable axially. The running 
wheels and the gear are mounted rigidly 
on those two short axles, which are sup- 
ported by means of boxes at the sides of 
the truck, and two additional boxes car- 
ried on brackets near the centre. In both 
of these designs each motor is fitted with 
two pinions long enough to allow for the 
shifting of the gears. The change in 
gauge is from four fect to four feet 
eight and one-half inches. A truek con- 
structed according to the first design has 
been tried recently, and is said to have 
given satisfaction.—A bstracted from the 
Tramway and Railway World (London), 
May 2. 
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Unstable Shunt Motors. 


Two sixtv-horse-power, 400-volt, six- 
pole shunt motors, coupled direct to one 
shaft of a machine, and connected elec- 
trically in parallel, were found to be un- 
stable when operated at high speeds by 
means of a weakened field excitation. One 
explanation offered of this attributes the 
difculty to the use of laminated poles. 
Although this construction reduces the 
eddy current loss at the pole face, and per- 
mits of relatively wide armature slots, be- 
sides offering constructional advantages, 
it does not conduce to the good running of 
variable-speed motors, unless additional 
precautions are observed. The laminated 
structure of the pole offers a relatively 
small resistance to a change in the field 
flux, and although it is usual to cut a 
central slot through a portion of the pole 
for commutation purposes, there is no 
advantage to be obtained from this in the 
stability of the machine. Such machines 
generally show a tendency to be less stable 
than those in which the pole face is con- 
tinuous. If a motor with an ordinary 
laminated pole be run loaded, and the 


speed increased bv weakening the ficld, a 
point will be reached where the operation 
becomes unstable, the speed continually 
surging between maximum and minimum 
values. The speed at which this begins 
depends upon the ratio of the ampere- 
turns for gap and teeth to the ampere- 
turns per pole. It is also affected hv the 
position of the brushes. By properly plac- 
ing the brushes, the demagnetizing effect 
of the armature reaction may he reduced 
or overcome; but this does not prevent the 
surging of the field flux from pole tip to 
pole tip, nor does a central slot in such 
stampings correct this, for it is generally 
found that when this slot extends to the 
pole face the tendency for the flux to surge 
is even greater. This surging may he con- 
trolled in several wavs. In designing a 
new machine the pole face mav be made of 
wrought iron of highest conductivity. For 
an old design a short-circuited spool of 
copper may be placed around the pole. 
When it is not possible to rewind the pole 
spools, a bare stranded copper wire may he 
wrapped around the pole shoe and sweated 
tozether, thus forming a short-circuited 
ring; or a copper grid of the kind used to 
stop surging in rotary converters may be 
inserted between the tips of adjacent poles. 
Compounding the field coils would prob- 
ablv make matters worse, as the trouble is. 
apparently due to the flux oscillation, and 
not to weakening of the field.—A bstracted 
from the Electrical Engineer (London), 
May 3. F i 


An Electrical Method of Depolarizing 
Primary Batteries. 

There are two methods in general use 
for furnishing the igniting spark for gas 
One employs batteries, and the 
In the former plan the 


engines, 
other a magneto. 
batteries are exhausted quickly unless the 
equipment is comparatively large. In the 
latter case the magneto is in service but 
momentarily during each explosion, and 
therefore is considerably larger than 
would be necessarv if it could work con- 
tinuously, storing up energy to be used for 
supplving the momentary discharge. To 
overcome these defects of the two sys- 
tems, F. W. Springer has designed a com- 
bined system, which has the advantage of 
enabling a spark to be obtained when the 
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engine is not running, and at the same 
time, by charging the primary batteries 
from a small magneto, prevents polar- 
ization and increases the life of the bat- 
teries. The plan adopted is simple. It 
consists merely in connecting the batteries 
in parallel with a small dynamo. During 
the period between sparks the dynamo, 
which is driven by the engine, is passing a 
current through the primary batteries, 
thus charging them; while at the moment 
at which a spark passes through the 
igniter, the current is mainly drawn from 
the batteries. It was found that when 
used in this way the intermission between 
charge and discharge of the batteries was 
so slight that they practically behaved as 
storage batteries, and there was no result- 
ant chemical action. Oscillograms are 
given for the performance of the various 
parts of the system. The dynamo delivers 
a direct current varying somewhat in 
amount. The battery is charging for 
about two-thirds of a cycle, and is dis- 
charging during the remainder of the 
time. The battery voltage varies consider- 
ably, being nearly constant at seven volts 
during charge, and falling to about one 
volt at the end of a discharge.—A bstracted 
from the Year Book of the Engineer's 
Society of the University of Minnesota 
(Minneapolis), April. 
@ 


Induction-Motor Planer Drive With 
and Without Flywheel. 


The ordinary type of metal planing ma- 
chine has a peculiarity among machine 
tools of requiring an excess of energy at 
the instant of reversal. Although this 
demand is but momentary, it may amount 
to as much as five or six times that re- 
quired by the machine when cutting. The 
condition is made necessary by the use of 


reverse belts designed to give a reciprocat- | 


ing motion to the planer table by shifting 
from tight to loose pulleys. The mechan- 
ism shifts the belt quickly into position, 
a requirement necessary to provide sharp 
and precise reversing with a minimum 
amount of drifting of the planer table. 
To learn something of the conditions 
which obtain when an induction motor is 
used to furnish the power to drive a 
planer, a series of tests was made by How- 
ard P. Fairfield with a ten-horse-power 
motor used to drive a thirty-six-ineh by 
ten-fvot planer. ‘The object was to de- 
termine what would be the effect upon 
the power consumed by changing the 
length of stroke and by the use of a fly- 
wheel upon the planer drive. It was de- 
sired to keep the weight and diameter of 
the flywheel as small as possible, and it 
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‘was therefore mounted upon the shaft 
The ` 


having the highest rotative speed. 
wheel was designed to have sufficient in- 
ertia to store and restore energy for tak- 
ing care of the shock of reversal, without 
material change in the speed of the motor. 
The planer was worked at from one-half 


‘to full stroke, a condition which would 


most probably be met in practice. The 
problem was resolved into that of a long 
stroke with a definite number of reversals 
to surface a given area, and that of one- 
half the full length of stroke and double 
the number of reversals to surface the 
same area. The following are the results 
obtained: With a short stroke of five feet, 
without the flywheel, the power consumed 
was 1.848 kilowatt-hours to surface 2,160 
square inches. For the long stroke, with- 
out the flywheel, 1.628 kilowatt-hours were 
required to do the same work. Adding the 
flywheel, the same area was surfaced with 
the short stroke with an expenditure of 
1.302 kilowatt-hours. The corresponding 
figure for the long stroke was 1.240 kilo- 
watt-hours. These show that the per cent 
of gain of the long stroke over the short 
stroke, without the flywheel, was twelve. 
For the short stroke, with the flywheel, 
over the short stroke without, the gain 
was 29.5 per cent. The long stroke showed 
a gain when the flywheel was used, of 
32.9 per cent. The following are the costs 
of power per hour for the various condi- 
tions: 9.2-4 cents for the short stroke with- 
out the flywheel, and 8.33 cents for the 
long stroke. The short stroke with the 
flywheel costs per hour 6.51 cents; with 
the long stroke, similarly operated, 6.2 
cents. The price of energy is taken at five 
cents per kilowatt-hour.—A bstracted from 
the Journal of the Worcester Polytechnic 


Institute (Worcester), May. oe 
< 
Wind Power for the Generation of 
Electricity. 


In the concluding section of this article, 
the first part of which was noted in the is- 
sue of the ELvectrical Review for May 
25, the author, W. O. Horsnaill, gives es- 
timates of the cost of generating elec- 
tricity by means of wind-mills. The first 
cost of a dise type of mill to deliver five 
brake-horse-power to the dynamo, the 
wheel being twenty-four feet in diameter, 
is given as $2,510. This includes the cost 
of the wheel erected, foundations, dynamo, 
battery, switchboard and house. The 
main costs are that of the wheel, $1,100, 
and of the battery, $750. The annual cost 
of operating is given at $417, which in- 
cludes attendance, battery renewals, re- 
pairs and interest on the cost. This es- 
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timate allows for 2,000 hours of lighting 
during the year, with an average current 
of twenty-five amperes at 100 volts. It 
brings the cost of power to eight cents per 
kilowatt-hour. Substituting a four-sailed 
mill for the dise mill, the cost of the in- 
stallation is reduced to $2,110, and the 
cost of operation to $357. The compara- 
tive cost for installing and operating an 
oil-engine installation to do the same 
amount of work is given as $2,000 for 
the first cost, and $537 as the cost of 
operation, The problem is then compared 
with that of lighting a train by means of 
a dynamo driven from the axle, the two 
being generally considered the same. It 
is shown, however, that by adding to the 
sinple wind-mill equipment considered 
above the automatic regulators necessary 
for a train-lighting svstem, the size of the 
hattery required will not be reduced, al- 
though it will add to the expense of instal- 
lation and of maintenance.. Such auto- 
matic control is not thought necessary for 
the wind-mill drive, because it is generally 
operated during the day, when it can be 
watched by the attendants. Brief descrip- 
tions are then given of two notable wind- 
mill installations. both in England. The 
first consists of a thirty-five-foot disc 
wind-mill coupled to a thirty-five-ampere 
shunt dvnamo capable of giving out a 
voltage of 150 for charging the battery. 
The wheel is mounted on a fifty-foot 
tower. The dynamo is a plain shunt ma- 
chine running at 750 revolutions a minute. 
The switchboard is of the usual type with 
cut-in and cut-out switches. The original 
number of sixteen-candle-power lamps in- 
stalled was 200. There are also three 
motors, aggregating five horse-power, at- - 
tached to the svstem. The original bat- 
tery was rated at 300 ampere-hours. This 
battery is considered much too small for 
the work. The dynamo also should have 
had nearly double the output of the one 
employed, and a thirty-foot wheel might 
have been emploved. In spite of ‘this lack 
of proportion the system was kept going 
on one occasion for six weeks without any 
trouble whatever. The other plant con- 
sists of a thirty-foot wheel coupled to a 
specially-wound dynamo, charging a bat- 
tery with a large output. There are 109 
lamps connected to the system, most of 
them being of sixteen candle-power. The 
rating of the battery is not given, but 1s 
said to be sufficient to carry the plant 
over any calm periods which occur. The 
whole installation is in charge of a gar- 
dener, requiring about four hours a week. 
—Abstracted from the Electrician (Lon- 
don), May-10, | 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Metbods of Increasing the Demand for Electric Service 


What has Been Done and is 
Being Done in the Way of 
Obtaining New Business 
by the Kansas City Elec- 
tric Light Company—The 
Men Who Are Doing It, 
and How They are Doing 
It. 

Kansas City, Mo., with its population 
of 250,000, is one of the fast growing cities 
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try, stood practically stationary in so far 
as growth was concerned. Change of own- 
ership brought to the management of the 
properties Robert E. Richardson, then and 
now one of the brightest minds of the 
electrical world. The record of the com- 
pany, under the guiding hand of Mr. 
Richardson for seven years past, consti- 
tutes a remarkable page in electrical de- 
velopment in this country. 


possesses the executive ability and technic- 
al knowledge so necessary to success, yet 
combines with it a geniality that has made 
him extremely popular with both employe 
and customer. The soul of good nature, 
Mr. Richardson permeates his business 
with the tincture of kindness. He may 
be styled a typical captain of industry and 
possesses the acute faculty of being able 
to put the right man in the right place. 


` The cover and four of the inside pages of the handsome bulletin of the Kansas City Electric Light Company. 


This reproduction does not begin to do 


justice to this valuable piece of advertising. giving only a fair idea of its general make-up. 


of America. Called the Chicago of the 
Southwest, its hustle and bustle gives the 
impression that American enterprise 18 


Mr. R E. Richanison. general manager of the 
Kansas City Electric Light Company, who bas 
accomplished wonders in the building up of the 
business of that company. 


everywhere, that advantage is being taken 
of every money-making opportunity. 

In June, 1900, the Kansas City Elec- 
tric Light Company, then a small indus- 


In June, 1900, the books showed that 
the company had 600 customers and 500 
meters installed. In March of this year, 
exactly six years and eight months later, 
the books showed that the company had 
over 9,000 customers and 9,500 meters 
installed, an increase in customers of 
8,400, or fifteen times as many customers 
as they had in June, 1900, and nineteen 
times as many meters. In June, 1900, 
the company had 21,599 sixteen-candle- 
power equivalent connected load, and 740 
horse-power. March, 1907, showed that 
the company had 313,233 sixteen-candle- 
power equivalent connected load and 10,- 
543 horse-power. This is a most remark- 
able showing, and proves that the Kansas 
City Electric Light Company, under the 
management of Mr. Richardson, has 
grown faster than Kansas City itself. 

Personal contact with the man at the 
helm of this business reveals why this 


wonderful growth has been possible, He 


It is said of his organization that it oper- 
ates with as little friction as any cor- 
poration on earth. Every man knows his 


Mr. R. S. Bogie. the hustling director of the 
new-business department of the Kansas City 
Electric Light Company. 


work and bends to it the unceasing energy 
imbued by the manager. Pride is taken 
by all in developing rapid growth, and 
when the detailed reports show a healthy 
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increase there is happiness exhibited from 
manager to office boy. 

Realizing after four years of strenuous 
work that much could be accomplished, a 
“New-Business Department” was installed 
in June, 1904, and Rector S. Bogie was 


Good for 


Years 


with ElectricLight 


cleaning to free them from the’ soot and dirt 


If you use Electricity for hgh 
have smoky ceilings, oor will your curta 

need constant 
caused by open farme illauminants. 

ELECTRIC LIGHT glows im an air tight bulb and cannot 
throw off dirt or soot. 

ELECTRIC LIGHT is the cleanest, brightest and most 
economical, when you figure it's advantages over all other lights, 
and that it does not throw off poisonous fumes. 


Kansas City Electric Light Co. 
Kansas City, Mo. 


One of the mailing cards sent out to a list of 
unwired residences. The campaign of which 
this formed a unit was the means of wiring up a 
large number of such houses. 


appointed director of this department. It 
was a good selection, and Mr. Richardson 
again demonstrated his ability to select 
the right man for the place. 

Mr. Bogie is an expert systematizer. 
He is also thoroughly well acquainted with 
printing and typography, which enables 
him to see that the business literature, ad- 


A well-designed folder which was sent out, 
with good results, by the Kansas City Electric 
Light Company to prospective users of electric 
power. 


vertising matter, etc., is most effective and 
artistic. Possessing a personality that 
makes friends for him everywhere, a fluent 
conversationalist, and well educated, he 
makes an ideal director for a contract de- 
partment. Probably the most remarkable 
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of Mr. Bogie’s qualities is his tact. One 
who knows the intricate difficulties that 
he has had to contend with since the or- 
ganization of this new-business depart- 
ment can appreciate the labor required 
to keep his customers, as well as the men 
who work under him, satisfied. 

When Mr. Bogie took charge on June 1, 
1904, the connected load of the company 
amounted to 128,365 sixteen-candle-power 
equivalent, and 3,644 horse-power. This 
department wrote 3,543 contracts between 
June, 1904, and June, 1905, 5,321 con- 
tracts between June, 1905, and June, 
1906, and 5,578 contracts between June, 
1906, and March, 1907. 

The details of getting these contracts 
and increasing the business should be very 
interesting to every man connected with 
a central station plant. The main reason 
why the company has had such a remark- 
able success is no doubt due, in the first 
place, to good generalship, but the ac- 
complishment of the results shown on the 
books was due entirely to hustle, system, 
and the running of their business on the 
broadest and most modern lines. 

The phenomenal growth of the company 
in recent years has been a source of much 
comment throughout electrical America, 
and the endeavor will be made to show 
why this growth has been possible. 

The officers of the company are Bernard 
Corrigan, president; W. E. Kirkpatrick, 
secretary-treasurer, and R. E. Richardson, 
general manager.. 

When Mr. Bogie took charge as director 
of the New-Business-Getting Department, 
he immediately surrounded himself with 
good men and adopted practical advertis- 
ing matter to back up his solicitors. He 
inaugurated a plan whereby the resident 
lighting is handled by five solicitors, each 
man having his own territory, the results 
in which he is held strictly responsible for. 

The solicitor begins his work by visit- 


‘ing the stone mason who puts in the 


foundation of any new building in his 
territory. He learns the name of the 
builder or owner and visits him to find 
out if the building is to be wired. Re- 
ceiving an affirmative answer, he inves- 
tigates and finds when the building will 
be completed, filling all data in his own 
card index box (illustration of card for 
this purpose shown in this article), and 
brings it forth at the proper date to se- 
cure contracts for lighting. If he re- 
celves a negative answer, he begins at 
once his campaign to have the wiring put 
in. He persists until results are reached, 
or failing he reports to contract agent, 
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and another man is sent on the work. 
The campaign never ceases until results 
are reached, or the building opens with 
other illumination, and even then frequent 
visits are made in the hope of finally se- 
curing the business. This line of cam- 
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SOLICITOR’S REPORT 


A handy and comprehensive card used in keep- 
ing track of solicitors and prospective business. 


paign has been carried out carefully over 
a period of three years, and has made it 
the exception rather than the rule, for a 
house not to be wired. 

Careful attention is also paid to getting 
old houses wired, and right here was where 
good, systematic direct-by-mail advertis- 
ing was brought into use with the follow- 
ing results : 

In May, 1906, the company sent a man 
over its pole lines to compile a list of occu- 
pants of houses not wired. Upon com- 
pletion of this work, he had compiled a 
list of one thousand homes which were 
unwired. This list of one thousand was 
turned over to an advertising firm, and a 
contract was placed for one thousand pieces 
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A card supplied to solicitors for their personal 
use in keeping track of prospects. 


of resident advertising literature to be 
sent out once every month for a period of 
one year. The advertising went continu- 
ously each month to this list from June. 
until December (seven months) without 
any form of solicitation being used by the 
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company. In December the company de- 
tached two of its best residence solicitors 
from regular territory and started them 
over the list of one thousand names, for 
the purpose of determining what results 
had been reached in the way of wiring 
these houses. 

On April 27 the solicitors turned in 
their reports,- which showed that 243 of 
the 1,000 houses had been wired, and that 
during the period of their work, from De- 
cember to April, 653 of the residents on 
the list had expressed a request for wire- 
men to call and give them figures. 

Of the 243 houses found already wired, 
eighty-two voluntarily stated that the wir- 
ing of their homes resuited from the ad- 
vertising literature. 

The company stated, however, that 


wheck and co 


Why Be Tied "Up 


> phe of mh eet) oari 


ELECTRICAL REVIEW 


persons desiring wiring are posted in the 
office at the contract desk of the company, 
and any contractor is at liberty to copy 
names and addresses and go after the job 
of wiring the house. 

Fixture firms are given the same privi- 
leges as the contractor in this respect. 
The company does no interior wiring of 
any description, and 
handles no supplies 
other than lamps and 
electrical heating de- 
vices. 

Mr. Bogie has put 
the business lighting 
of Kansas City in the 
hands of two ex- 
perienced solicitors, 
men who know how 
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selected list of business places is sent 
monthly attractive advertising matter il- 
lustrating the advantages of electricity for 
interior and exterior lighting, and it is 
found that this matter assists the company 
greatly in closing contracts. 

Electric signs are solicited for actively 
and any kind of sign is given on any kind 
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A well-gotten-up, well-printed and well-written folder sent out to prospective 


power users. 


. many more than this number of those 
already wired was the direct result of the 
advertising, and that only the innate mod- 
esty of the people solicited prevented them 
from making a statement to the effect. 
To work in harmony with contractors 
and to help things along, the names of all 


One of the very attractive residence folders of the Kansas City Electric Light 


Company, showing same ready for mailing and also opened out. 


to illuminate a store properly, tastefully 
and economically. They talk sign and 
window lighting, interior decoration and 
general illumination with equal facility. 
These men obtain big business by con- 
stantly assisting merchants and keeping 
in close touch with all business places. A 


of terms. Merchants can buy them out- 
right or rent them. They can put them 
on their own meter or get a flat rate for 
so many hours. They can have their signs 
turned on and off and maintained. This 
work is handled by a company operating 
independently of the electric light com- 
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pany, the lighting company selling current 
for the signs on contract. 

Mr. Bogie has put the power work in 
charge of three solicitors, experienced 
men who furnish plans and estimates to 
prospective consumers for the economical 
use of electric current. Their field is 
largely with the manufacturers, large and 
small, and the results of their work, as- 
sisted by advertising which is sent out 
monthly to a list of prospective power 
users, has made Kansas City an electrical- 
ly driven town. 

In this work the company that handles 
the advertising of the Kansas City Elec- 
tric Light Company is furnished the list 
of prospective power users, the same as 
with unwired houses, and sees to it that 
these prospects are mailed monthly at- 
tractive advertising matter, illustrating by 
word and picture the. value of electric 
power. 

The solicitors of the company therefore, 
find that their pathway for more business 
is less thorny, as a result of the advertis- 
ing wedge. 
draulic elevators to direct-connected or 
motor-driven hydraulic, the power solic- 
itors furnish estimates and figures to 
owners of buildings, and the results have 
been very successful in this respect. 

The handling of big buildings and 
isolated-plant propositions is given special 
attention. Every detail is worked out by 
the best of talent, be he salesman or en- 
gineer, and every point is covered care- 
fully. The results have been very gratify- 
ing and the plants grow less and less 
numerous each year, and Kansas City can 
be classed as a fairly good model of the 
central station town. 

To keep everything in first-class shape 
and customers in good humor, inspectors 
are kept on duty day and night, and 
when any complaints are received they 
jump into an auto and go at once to 
where the trouble occurs, thus giving 
quick and efficient attention to all diffi- 
culties. 

The company gives free lamp renewals 
and the broadest methods are used in in- 
stalling electrical appliances. Flat-irons 
are put out on thirty days’ free trial, and 
every inducement is offered to the cus- 
tomer. 

Customers receive monthly envelope en- 
closures mailed with their bills keeping 
them posted on everything up-to-date in 
the electrical line. 

The company recently decided to issue 
an “Electrical Bulletin” which will reach 
its customers monthly. This bulletin 
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will be six inches by nine inches, sixteen 
pages, and will contain beautiful illustra- 
tions and well-written matter covering all 
the advantages of using electricity in the 
home, store, factory or business place. It 
is also prepared by the advertising com- 
pany in charge of the lighting company’s 
other advertising. 

The company’s windows are made to 


appeal to the passerby, for they are ele- , 


gantly dressed, displaying in artistice ways 
the various electrical apphances. These 
windows have created a great deal of com- 
ment, and have attracted and interested a 
great many people. The company 1s now 
installing, on the top of its building, an 


ma 
ay 
} LN 
af 


AS er OL 


over go into a store en a hot 
bow etiriing and stagnant the alr wast eae! 


Dia r% aotice how 
how quiak 


how not t 
alerts i and tired end trriteted tne 


the people got out of such e pleost 
Then maybe e little further down tho kage BAe 


@ropped into another store, where the air was 
he sppeated cool ana SLAGER he acai 


aiene sh —the 


aná 

aera tose Nasir (ine 

Sov, chet made this difrermoer 

Be will tell you. 

One store mas vita n 
orner sasn Ñ. egaippes ecotric Pane—the 

made both 1 ana lcrstoners ocol, 

bie ara goca netere. Tre biher “ata Wee try. weer os 


We hope y you eet the morai te the ©. Keep your 
ee ee hot weather, and you keep their 


all ‘of oh nicely leads up to the question ve 
pied to ask you—ia “Tour Place of business equipped with Beotrie 


waa} as} 14 6e a goot idos to have our repre- 
wiavative sali ana ick von coer bas ee A oan be equipped? 


gmolosed cera returned te us will odli you 
in me way, so don t de afraid to send it. = 


Trusting we ean help you "Keep 0001’ thie oumer, ve 
Youre very truy, 
KANSAS CITT BLROTRIO LIGE? 00. 


A fac-simile typewritten letter which forms 
part of the Kansas City Electric Light Com- 
pany's store advertising service. 


electric sign sixteen fect high. The sign 
is worded as follows: 
K. C. 
ELECTRIC 
LIGHT 
COMPANY 
and the letters will each be four feet 
high. 

Any central station man, who has read 
this article carefully and studied the re- 
sults this company has obtained from its 
progressive business methods, will be con- 
vinced that it pays to be up-to-date and 
modern, and that good men who know 
their business, who are energetic, wide 
awake and resourceful, with the ability to 


systematically plan and carry out a cam- 


paign for new business, can accomplish 
a great deal. 

The success of the new-business getting 
of the Kansas City Electric Light Com- 
pany rests upon its efficient and capable 
manager, R. E. Richardson, and the wide 
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awake and progressive director of the con- 
R. S. Bogie, and we 
congratulate these gentlemen and all 


tract department, 


those connected with them on the growth 
of the Kansas City Electric Light Com- 


pany. 
——————_-@-_____ 
A Camera for Photographing 
the Walls of Bore Holes. 


An ingenious form of camera has been 
devised by J. T. Atwood for examining the 
sides‘of bore holes made for scientific or 
mining purposes. When a diamond core 
drill is employed the core generally gives 
the principal information regarding the 
lavers passed through, but this method of 
boring is several times as expensive as the 
so-called churn drill. The camera is de- 
signed for use in holes drilled by the 
latter process. The camera proper is 
mounted in the lower end of a water-tight 
tube five inches in outside diameter and 
forty-three inches long. Near the upper 
end of the tube is a plate-glass window 
with a mirror back of it, mounted so as 
to reflect the image of an object placed 
before the window directly down the tube 
and into the camera. Just beside the mir- 
ror, but shaded so as to throw light out 
through the window, and not downward, 
The 
is ahout fifty feet in 


are two small incandescent lamps. 
sensitive film 
length and one and one-quarter inches in 
width. 
and 


Each exposure photographs four 
inches of the wall on 
three and five-eighths inches of the film. 
In use, the camera is lowered by means of 
a windlass into the hole. When the de- 
sired depth is reached an exposure is made 


one-half 


by turning on the lamps for about twenty 
seconds. The camera is then lowered four 
and one-half inches, and by means of an 
electromagnet, the film is shifted so as to 
bring fresh surface into position. In this 
way a continuous photograph of the walls 
of the hole is obtained, the exposures being 
made at the rate of about one per minute. 
In use the chief difficulty is found to be 
in excluding moisture from the camera 
tube. Although the tube was exhausted 
and refilled with air carefully dried, when 
lowered into the wall, moisture condensed 
on the inside of the glass window, and 
thus obscured the photographs. When this 
difficulty was overcome, good results were 
obtained, even with the camera submerged 
in water.—Abstracted from the Engineer- 
ing and Mining Journal (New York), 
May 18. 
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“American” Long-Scale 
Switchboard Instruments. 
Recognizing the need there is for 

switchboard instruments suited for use 

with generators of large capacity and 
where readings must be made at a consid- 
erable distance from the switchboard, the 

American Instrument Company, of New- 

ark, N. J., has recently placed on the 

market a new long-scale instrument which 

is clearly shown in the accompanying il- 

lustrations. 

These instruments are provided with 
scales approximately fourteen inches long, 
or twice the length of the usual large size 
round pattern instrument. Owing to this 
there is ample room for large divisions and 
large figures which, together with the 
unique method of marking the scales 
(shown in Fig. 1), make them extremely 
clear and legible. For this reason they 
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Fig. 1.—FrONT View “ AMERICAN ” LONG-SCALE 


SWITCHBOARD VOLTME1ER. 


are particularly well adapted for use with 
generators of capacities running up to 
several thousand amperes, and also where 
it is essential that accurate readings be 
made from a considerable distance. 
Perhaps the most unique feature of 
these instruments is the method of mount- 
ing them on the switchboard. When an 
instrument with a long scale as described 
above is mounted entirely on the front of 
the board it projects a considerable dis- 
tance and is more or less in the way, while 
if the same instrument is mounted flush 
it) requires cutting a large, irregular- 


' MECHANICAL APPARATUS 


shaped hole. The way in which the new 
instrument is constructed entirely obviates 
hoth of these difficulties. It projects less 
than two inches from the front of the 
board, and at the same time requires a 
circular hole only 6% inches in diameter 
to be cut in it. 

Fig. 2 shows the construction of the 
case, which allows for this unusual method 
of mounting. The instrument proper is 
mounted in a circular box, as shown, and 
this projects through the board while the 
shallow portion of the case contains the 
scale and lies flat against the front of 
the switchboard. | 

The internal construction of these new 
Type 3 instruments conforms strictly to 
the high grade of excellence which the 
American Instrument Company has al- 
ready established in its round pattern and 
portable instruments. The magnets are 


Fic. 2.—Sipk View ‘' AMER- 
ICAN” LONG-SCALE SWITCH- 
BOARD VOLTMETER. 

of the best magnet steel, aged and magnet- 
ized according to the latest and most ap- 
proved methods. ‘The mechanical con- 
struction of the moving coil, its mounting, 
etc., are extremely simple and rugged, co 
that they are well adapted for the hard 
service which is bound to come to any 
switchboard instrument. 

Ammeters of this new type are ar- 
ranged to operate in connection with the 
standard interchangeable switchboard 
shunts, which are regularly used with 
round pattern switchboard instruments. 
These shunts are adjusted to give a uni- 


full load. 
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form drop of exactly fifty millivolts on 
Also the instrument, together 
with its leads, is adjusted to have exact 
resistance of one ohm and to give full 
deflection on fifty millivolts. Thus any 
shunt of any capacity can be used with 
any instrument and any pair of leads 
and correct results will be obtained. This 
feature is of great advantage, as it al- 
lows the use of any number of shunts of 
any capacity on one indicating instru- 
ment, the only requirement being that a 
suitable two-pole switch of negligible re- 
sistance be inserted in the leads between 
the instrument and shunts. Also, should 
an instrument be disabled through acci- 
dent, it can be returned to the factory for 
repairs and properly adjusted without 
disturbing the shunt at all; and while it 
is out of commission another “American” 
ammeter, whether of the same or different 
type, may be used and correct readings 
obtained, when the proper multiplier is 
used to make the scale values agree with 
the shunt capacity. 

These long-scale voltmeters, in com- 
mon with all “American” voltmeters, 
whether of switchboard or portable types, 
are adjusted to have a uniform resist- 
ance of exactly 100 ohms per volt, so that 
a 150-volt instrument has just 15,000 
ohms total resistance and a 200-volt in- 
strument exactly 20,000 ohms resistance, 
and so on. This uniformity makes it pos- 
sible to use multipliers interchangeably, 
should they be required, and also adapts 
the instrument for measuring insulation 
resistance and grounds most satisfactorily. 

Where generators of large capacity are 
used there will naturally be large cur- 
rents flowing in the bus-bars which wiil 
set up magnetic influences which affect 
the readings of the ordinary instrument. 
The American Instrument Company’s 
long-scale instruments, as well as its other 
switchboard round pattern instruments, 
are, however, provided with soft-drawn 
sheet-iron cases, which provide an efficient | 
magnetic shield for the internal parts, so 
that powerful external fields do not influ- 
ence the indications. As these cases are 
drawn into shape the material must be əf 


uniform softness throughout. 

James G. Biddle, 1114 Chestnut street, 
Philadelphia, is the general sales agent. 
for the American Instrument Company., 
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The Type “D” Sangamo Watt- 
meter for Direct and Alter- 
nating Currents. 

The accompanying illustrations show 
several of the details of the type “D” 
wattmeter for direct and alternating cur- 
rents manufactured by the Sangamo Elec- 
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Fra, 1.—Type “D” SaANGAMO WATTMETER. 


trie Company, Springfield, Ill. Fig. 1 
shows the regular type instrument. en- 
closed in its metal case. Fig. 2 shows the 
motor clement disassembled, and Fig. 3 
the meter with train and damping disc 
removed. 

The type “D” integrating wattmeter 
was placed on the market about a year 


Fie. 2.— ExpeLopDep VIEW oF MOTOR ELEMENT 
OF SANGAMO WATTMETER. 


ago, after several years of experimental 
work on various forms of mercury motor 
meters. The company has found a very 
satisfactory way of preparing the mercury 
before it is used, so that there is prac- 
tically no deterioration in its condition 
after long service in the meter. The prin- 
ciple upon which the mercury meter is 
constructed is based upon the discovery 
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made by Faraday, that when a direct cur- 
rent is passed radially across a copper disc 
having its edge immersed in mercury, and 
the path along which the current flows is 
subjected to the field of a strong magnet, 
the reaction between the current and the 
magnetic field produces rotation of the 
disc. 

The motor element of this meter com- 
prises a thin copper disc armature with 
small central float, upper and lower 
molded insulating pieces, and a metal 
cover for the upper piece. On the lower 
piece there are two copper contact ears 
going through from outside to inside of 
the chamber, and a pair of embedded lami- 
nated steel poles, which have a return 
magnetic circuit in the form of a steel 
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Fia. 3.—SANG4MO TYPE “D” WATTMETER, WITH 
TRAIN AND Dampina Disc REMOVED. 
bar set in the upper insulating piece, but 
which does not show in the illustration 
herewith. At the centre of the lower 
piece, between the poles, is a steel guide 
ring for the lower tip of the armature 
spindle. The upper insulating piece is 
formed in such a way as to have a hopper- 
like receptacle at the top, where the mer- 
cury can run when the meter is turned 
over. The downward projecting portion 
of the metal covers forms, with the side 
wall of the upper piece, an annular cham- 
ber for the mercury when a meter is up- 
side down, so that it does not come against 
the opening between the ring sapphire 
jewel set in the lower end of the shell, 
and the shaft of the armature, which 
passes through this jewel. When the mo- 
tor element is assembled it is impossible 
for the mercury to be spilled, no matter 
how the meter may be handled. The ring 
jewel through which the lower shaft passes 
acts simply as a side guide to make a re- 
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stricted opening to prevent the escape of 
mercury, so that the wear, under all con- 
ditions, has been found to be inapprecia- 
ble. There is no jewel bearing, and, in 
fact, no bearing, in a true sense, at the 
bottom of the armature spindle, there be- 
ing simply a steel guide ring at this point 
for holding the shaft laterally. At the 
top, the shaft presses upward against a 
carefully polished flat sapphire, the pro- 
portioning of the float on the armature 
being such that the thrust does not exceed 
thirty to forty grains. 

The type “D” meter has a new style re- 
cording train and dial reading in kilo- 
watt-hours for all sizes. The train is so 
designed that the main part is the same 
for meters of all capacities. Back of the 
train there is a small compound attach- 
ment which is doweled to the back of the 
train plate and held by three screws, so 
as to be readily interchangeable. This at- 
tachment carries the speed-changing gears 
necessary to get a direct record in kilo- 
watt-hours for any capacity of meter, and 
thus, by changing the attachment, it is 
possible to adapt any meter for an entirely 
different capacity or voltage after intro- 
ducing the necessary current shunt or se- 
ries windings. 

The type “D” meter is nine and one- 
half inches high over hanging lug and 
connecting box, six inches wide, and five 
inches deep from the wall to the front of 
the case. The meter weighs, complete. 
with glass case, eleven pounds. The me- 
ter will, however, be furnished with the 
metal case, if desired. 
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Bristol Recording Watt- 
meters. 

These instruments merit the attention 
of those who use or generate electricity, 
because of their ability to perform many 
of the functions of both indicating and 
integrating wattmeters, besides supplying 
graphically information that can not be 
obtained from these meters. Thus, a read- 
ing indicates the energy at the instant of 
observation, while integrating the area 
under the power curve gives an idea of the 
kilowatt-hours for any previous interval 
of time. 

The special function of a recording 
wattmeter is, however, its continuous load 
diagram. A glance at its chart shows 
every fluctuation of energy and a compari- 
son of charts, the fluctuation from week 
to week; the time and amount of maxi- 
mum and minimum load, average load, 
etc. This information is, of course, val- 
uable for increasing the load factor of 
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central stations, making and adjudicating 
light and power contracts, analyzing power 
consumption on different parts of systems, 
and checking the efficiency of operation. 

The exterior appearance of a Bristol 
recording wattmeter is illustrated in Fig. 
1, but the extremely simple interior con- 
struction is shown in Fig. 2; the case and 
clock cover having been removed. 


Fie. 1.—ExTERIOR Viktw oF Brisrou RECORD- 
ING WATTMETER. 


The coil A wound with fine wire is capa- 
ble of motion in the direction of its axis, 
being supported by a shaft one end of 
which rests on a frictionless knife-edge 


2 —INTERIOR ARRANGEMENT OF BRISTOL 
RECORDING WATTMETER 
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bearing, while the other end is supported 
by a vertical steel spring. This coil is 
wired across the line in series with an 
auxiliary resistance of zero temperature 
coefħcient. 

The coil B is stationary and designed 
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to carry the total current, or some definite 
proportion of the total. The magnetic 
field produced by current flowing in coil 
A is proportional to the voltage, while 
current flowing in the low-resistance coil 
B produces a field proportional to the 
amperes. The mutual attraction of the 
two coils is the product of their field 
strengths and causes a motion of coil A 
proportional to the watts. The pen-arm 
C receives its motion direct from the 
knife-edged spring supporting coil A and 
operates on a properly graduated chart, 
driven uniformly by clockwork. 

By using this electric balance principle 
the instruments are unique, in that per- 
manent magnets have been absolutely dis- 
pensed with; also make and break con- 
tacts which are subject to depreciation. 
Jewel bearings have also been eliminated, 
since there are no turning parts. The 
only friction possible is that of the pen 
on the chart, which is negligible, as a 
record will be made even with an inappre- 
ciable pen pressure. These wattmeters 
will therefore respond to the slightest 
changes in energy and are not subject to 
light load errors. 

The charts used are eight inches in 
diameter, being uniformly divided for al- 
ternating current, and almost uniform for 
direct current. The round form of chart 
is convenient, as it bears the complete 
record for a day or week and is easy to 
read, handle and file. 

Wattmeters for direct current can be 
supplied in all capacities up to 10,000 am- 
peres. | 

For alternating current it is generally 
the practice to use potential and series 
transformers if the voltage or current is 
heavy, the wattmeters being wound for 
125 volts and five amperes maximum. On 
single-phase one current and one potential 
transformer are required, but for three- 
phase two potential transformers are 
necessary. Any standard make of instru- 
ment transformers of the proper ratios 
are satisfactory. 

These instruments are manufactured 
by the Bristol Company, Waterbury, Ct. 


——_—_<-@—2_—_——_ 
Thomson Wattmeters. 


The General Electric Company, Schen- 
ectady, N. Y., manufactures three types 
of single-phase, high-torque induction 
wattmeters, as follows: type I,- metal 
cover, for house installation; type IS-2, 
metal cover, for switchboard use; type 
IS-3, glass cover, for switchboard use. In 
these wattmeters the company has succeed- 
ed in obtaining a continued maintenance 
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of the initial accuracy under all ordinary 
circumstances. The mechanism is con- 
tained in a rectangular case which is pro- 
vided with three supporting lugs or feet. 
The cover is of pressed sheet aluminum, 
with two rectangular windows sealed in, 
providing means for observing the register 
and the meter disc. The entire mechan- 
ism is assembled on a skeleton casting or 
frame, which, in turn, is fastened to the 
meter case. By removing two retaining 
screws and the two sealing studs, the 
frame and mechanism can be removed for 
inspection or repair. By removing the 
register and pivot, the moving element 
can be taken out. | 

These meters are so designed that the 
magnetic circuit is practically closed upon 
itself, and stray fields, which might tend 
to demagnetize the magnets, are reduced 
toa minimum. All of the General Elec- 
tric induction meters are designed so as 
to prevent “creeping” or rotating on po- 


THomson Hiou-ToRQuE INDUCTION WATT- 
METER—TYPE I. 


tential alone. The rotating disc contains 
two small holes placed near the periphery 
and diametrically opposite each other. 
These holes increase the resistance to the 
flow of the eddy currents in the disc. 
When these openings are in the neighbor- 
hood of the potential pole, any tendency 
to rotate on potential alone is overcome, 
and the disc is therefore prevented from 
rotating more than half a revolution. 
When current is flowing in the series coils, 
rotation of the disc is in no way affected, 
nor the accuracy of the meter impaired. 
The type I meters are manufactured as 
standard devices for two-wire and threc- 
wire service and for direct connection into 
circuits up to and including 300 amperes, 
two-wire, and 150 amperes, three-wire. 
Current transformers are not used unless 
the current is above these limits, or the 
voltage greater than 650 volts. Potential 
transformers must he used above 650 volts. 
Type IS-2 and type IS-3 meters are 
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standard in capacities up to 150 amperes, 
for 1,150 and 2,300-volt circuits. When 
used on 650-volt circuits, and over, they 
are furnished with potential transformers, 
and for 2,300-volt service are supplied 
with both current and potential transform- 
ers. 

The Thomson recording wattmeter em- 
bodies three necessary elements, namely: a 
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THoMSON RECORDING WATTMETER— TYPE C-6. 


motor, causing rotation; a generator, pro- 
viding the necessary load or drag; and a 
registering device, the function of which 
is to integrate the instantaneous values of 
the electrical energy passing in the sys- 
tem to be measured. The meter is sup- 
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HicuH-TorqQuE INDUCTION TEST METER— 
TyPE IB 


ported by three lugs, the upper one being 
key-holed, and the lower right-hand one 
slotted. This permits of accurate and 
rapid leveling, as the top screw can be 
inserted and the meter hung thereon ap- 
proximately level.. The right-hand screw 
may then be placed in position and the 
meter adjusted as may be required before 


| this meter is shown herewith. 
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forcing the screw tightly home. The reg- 
ister is of the four-pointer type, register- 
ing directly in kilowatt-hours in all sizes 
up to thirty kilowatts, In meters of ca- 
pacities of thirty kilowatts or above, a 
dial constant of ten, 100, 1,000, ete., is 
required. ‘The dial face is made of por- 
celain having a dull finish. 

For periodical meter calibration, the 
company offers the type IB high-torque 
induction test meter. An illustration of 
In using 
the meter it is unnecessary that the load 
shall be constant, as the only observations 
necessary are the number of disc revolu- 
tions of the meter undergoing test, and 
the pointer indications of the standard 
meter before and after test. 

The test meter is enclosed in a wooden 


carrying case provided with a substantial. 


strap. ‘The case is made from quarter- 
sawed oak with antique finish. It is ten 
inches by eight inches by seven inches in 
over-all dimensions. 

The register of the test meter is large 
and easily read, and is placed on top of 
the instrument. ‘This feature is particu- 
larly advantageous when making tests. at 
points of installation, where there is no 
opportunity to hang up the meter, but 
where it must be placed on the floor or 
some other place below the observer. 


a 


Keystone Electrical Measur- 
~.  .». ing Instruments. 


The’ measuring instruments here de- 
scribed, made by the Keystone Elec- 
trical Instrument Company, Philadelphia, 
Pa., are constructed on the principle of 
the electro-dynamometer, which principle 
is based on the mutual attraction between 
two coils through which the current passes, 
one of which is fixed, the other movable. 
As the law governing this type of instru- 
ment is the law of current squares, in the 
case of voltmeters, equally divided scales 
can not be obtained. In the case of watt- 
meters, the scale is approximately equally 
divided, due to the fact that the movement 
of the moving coil is proportional to the 
produet of the current in the fixed and 
moving .coils. The moving parts have 
been made as ‘light in weight as is con- 
sistent with mechanical strength, and the 
entire moving system is supported in jew- 
eled bearings. The motion of the pointer 
is rendered aperiodic by the use of an alu- 
minum air vane moving in a partially 
enclosed air chamber. ‘This method of 
damping the oscillations of the moving 
parts renders unnecessary the. use of me- 
chanical brakes or other frictional devices, 
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which tend to impair the accuracy of the 
instrument. | 


PLAN VIEW OF KEYSTONE ELECTRO- 
DYNAMOMETER INSTRUMENT. 


The spring system of the instruments 
consists of one spiral spring and a spring 


SECTIONAL VIEW OF KEYSTONE ELECTRO- 
DyNAMOMETER INSTRUMENT. 


which is termed a pendulum spring. 
These two springs are so related to one 


PrAN VIEW OF COIL AND POINTER OF KEY- 
STONE ELECTRO-DYNAMOMETER INSTRUMENT. 


another that the pointer, when at zero, 
is held in what may be termed a dynamic 
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state of rest, rather than in a static state 
of rest. The spiral spring uniformly op- 
poses the movement of the moving coil, 
while the pendulum spring assists the 
movement of the moving coil through the 
first half of the scale, then acts with the 
spiral spring and helps oppose this move- 
ment through the second half of the scale. 
From this it follows that the control is 


SRCTIONAL VIEW OF POINTER, Moving CoiIL 
AND DAMPING VANE. 


weak when the deflecting forces are weak, 
and automatically increases in strength as 
the deflecting forces increase in strength. 
The company has succeeded in produc- 
ing a line of instruments in which, it be- 
lieves, the proportions between the fixed 
and moving coils, and the proportions be- 
tween inductive and non-inductive resist- 
ance, are nearly perfect. In a wattmeter, 
the self-induction error in the moving coil 
on a 150-volt, 133-cycle circuit is 0.00013 
per cent. | 
The illustrations herewith show, re- 
spectively, a plan view of a portable vost- 


Enp View or COIL, SPRINGS, POINTER AND 
DAMPING VANE. 


meter, a section through the centre line of 
the plan view, and the moving elements, 
showing the pointer, damper and springs. 
The illustrations show a voltmeter, which 
differs, however, but little from a watt- 
meter. In the case of a wattmeter, the 
fixed coils are connected in series with the 
line, either directly or through a seriea 
transformer, while the moving coil is con- 
nected in shunt to the line. 
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Hart Manufacturing Com- 
pany Switches. 


The Hart Manufacturing Company, of 
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illustrated herewith, which has the mech- 
anism entirely enclosed in a porcelain 
chamber which effectually excludes al] 


Fria. 1.—PcsxH-BoTTton Switcu. 


Hartford, Ct., which for a number of 
years has demonstrated its ability to man- 
ufacture switches and appliances of ex- 


Fie, 4.—No. 81 WaLL Cask. 


plaster and dirt before the face-plate has 
been put on. The binding-screws and 
push buttons only are exposed, and the 


Fie. 2.— F Lusm RECEPTACLE WITH PLUG 
READY TO INSERT. 


ceptional merit, has recently made a num- 
ber of changes in the construction and de- 
sign of certain of its products, which 


Fic. 5.—REVERSIBLE EAR ON No. 81 CASE. 


makes their use even more advantageous 
than it has been in the past. 

Particular attention is called to the 
“Diamond H” flush push-button switch, 


Fie. 8.—FLusn RECEPTACLE WITH PLUG 
INSERTED. 


possibility of the switch being injured by 
foreign substances getting into the mech- 
anism is reduced toa minimum. A bridge 
is also used to keep the buttons in their 
normal positions, which facilitates attach- 
ing the face-plate when the switches are 
used in gangs. 

A flush receptacle with a face-plate 
which opens or closes automatically by in- 
serting or withdrawing the plug, is also 
a product of this company. The con- 
struction is such that it is impossible to 
cause a ground or short-circuit with the 
plug, which insures a freedom from acci- 
dent. The illustrations herewith show 
the ease of operation, as it is only neces- 
sary to insert the pilot-key in the small 
slot in the face-plate and push. The plug 
automatically seats itself in the proper 
position. 

“Diamond H” wall cases are designed 
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for use with “Diamond IL” flush switches 
and receptacles, and are of an advanced 
type of construction, securely put to- 
gether without rivets and galvanized by 
the hot process to prevent rusting. They 
have recently been fitted with reversible 
ears which make them suitable for use on 
either old or new work. The ears are 
readily reversed, as they are held in posi- 
tion by two screws as shown in the illus- 
tration, a screw-driver being the only im- 
plement necessary. The cases are prac- 
tically indestructible, and like all the rest 
of “Diamond H” material are guaranteed 
by their makers to be right in every par- 
ticular. l 

, put iea 
The Ward Leonard MP Bat- 

tery-Charging Rheostats. 


The accompanying illustration shows 
the new type MP battery-charging rheo- 
stat which has been placed on the market 
by the Ward Leonard Electric Company, 
Bronxville, N. Y. These rheostats, it is 
claimed, have at least four times as wide 
a range of charging current as ordinary 
charging rheostats. The illustration here- 
with shows the MP-140 rheostat, which 
can be used to charge any ordinary-sized 
automobile or any number of cells from 
one to the limit of the charging voltage, 
or any ignition storage battery with any 
number of cells, and at any desired rate 


WARD LEONARD MP BatTTrERY-CHARGING 
RHEOSTAT. 


from four amperes to forty amperes, on 
a 125-volt circuit. All sparking has been 
avoided by using such a large number of 
steps that the difference in potential be- 
tween the consecutive steps has been re- 
duced to a point below that at which any 
arc can occur. 

In ordering the proper rheostat, it is 
only necessary to know the maximum am- 
peres at which it is desired to charge, and 
the line voltage of the charging circuit. 
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The W. J. Barr Electric Manu- 


facturing Company’s Irons 

and Heating Devices. 

The W. J. Barr Electric Manufacturing 
Company, Cleveland, Ohio, has added sev- 
eral improvements to its electric flat-irons 
and sad irons, and has also made addi- 
tions to its line of electrical heating appa- 
ratus. Particular attention is called to the 
new plug switch iron, an illustration of 
which is shown herewith. This iron is 
becoming very popular on account of the 
disconnecting plug switch, which enables 
the operator to turn the current on and off 
at the iron. 

The company also makes automatic 
irons, travelers’ irons, domestic irons of 
several sizes, laundry and hotel irons, pol- 
ishing and seaming irons, electric glue 
pots, soldering irons, electrotypers’ build- 
ing irons, curling irons, coffee percolators, 
chafing dishes, electric heating stoves and 
disc heaters, broilers and electric griddles 
and heating pans. 

The newly developed electric glue pot is 
of particular interest. This glue pot is 
made in one piece from an aluminum cast- 
ing. An aluminum casting is used for the 
reason that glue will not stick nor burn 
around the edges, and the casting is also 
lighter for portable use. By the method 
of electric heating applied with this pot, 
it is not necessary to provide a water 


jacket, as the glue is never heated beyond ` 


the proper temperature. This feature will 
be appreciated because of its economy in 
current consumption. 

The following capacities and consump- 
tions are given: one quart, eighty watts; 


BARR PLUG SwitcuH Domestic IRON. 


two quarts, 117 watts; four quarts, 170 
watts. 

A feature of all the heating devices 
manufactured by this company is that the 
heating coils are easily reached in case of 
accident, and are light enough to be sent 
back to the factory by mail when anything 
goes wrong. With the new winding of 
the coils these heating appliances have ex- 
tremely long life, and repairs, it is 
thought, will not be very frequent. 


901 


Caven Electric Curling Iron 
and Electric Sterilizer. 


The accompanying illustration shows 
the parts of an electric curling iron placed 


CAVEN ELECTRIC CURLING IRON. 


on the market by the M. E. Caven Manu- 
facturing Company, of Kansas City, Mo. 
This iron is made for use on 100, 104 and 
110-volt circuits, in series with a sixteen- 


CavVEN ELECTRIC STERILIZER. 


candle-power lamp. On 220-volt circuits 
the iron is used in series with a thirty- 
two-candle-power lamp.» The irony takes 
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from six to seven minutes to get up to a 
curling heat. A detachable fixture con- 
taining a receptacle and plug, together 
with about six feet of cord, is furnished 
with these heaters. 

An illustration is also shown of the 
sterilizer made by this company. This 
sterilizer may be used either for wet o1 
dry sterilizing, and the flow of current is 
so regulated that the intensity of the hcat 
may be varied from 200 to 400 degrees 
Fahrenheit. The apparatus is arranged 
to operate on either 110 or 220-volt direct 
or alternating-current circuits. The ster- 
ilizer can be brought very quickly to a 
boiling temperature, and by a reversing 
switch, held at the boiling point. 

The curling iron illustrated herewith 
consumes, in series with a sixteen-candle- 
power lamp, about thirty-three watts, 
which makes the cost about 0.33 cent per 
hour with current at ten cents per kilo- 
watt. l 

The dental sterilizer consumes, on the 
high heat, 300 watts; on the low heat, 
sixty watts. The sterilizer is also made 
in aurist’s and surgeon’s sizes, consum- 
ing 500 watts on the high heat, and 100 
watts on the low heat. The high heat is 
used only to bring the water to a boiling 
temperature, which may be done in from 
three to seven minutes, according to 
whether the sterilizer is wound for fast 
or slow heating. The sterilizers are fin- 
ished in quadruple matt silver plate, which 
does not discolor under heat. 

$3 ae 
The “ Electrotherm.” 

The accompanying illustration shows 
the “Electrotherm,” placed on the market 
by the H. W. Johns-Manville Company, 
New York city. The “Electrotherm” is 
composed of wires insulated and protected 
by asbestos, woven into a thin, light and 


THE * ELECTROTHERM.” 


flexible sheet or pad, which, when con- 
nected to the ordinary incandescent lamp, 
offers sufficient resistinče'to^the current 
to produce a constant and uniform de- 
gree of heat. The size best adapted to 
general use is eleven by fifteen inches, and 
one-quarter inch thick. It is provided 
with regulating switch, connecting plug 
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and fifteen feet of flexible conducting 
cord, with coverings suited to various pur- 
poses. It is made for any voltage from 
five to 125, and can be used with either 
direct or alternating currents. 

The company states that these pads re- 
quire no more current than a sixteen- 
candle-power incandescent lamp. The 
cost of maintaining a constant heat does 
not exceed one cent per hour, and the de- 
vice can be connected to any electric light 
fixture. 

—s ; 

Fort Wayne Wattmeters. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., has placed on the market the 
type K wattmeter as multiphase induc- 
tion integrating instruments, single-phase 
integrating instruments, prepayment in- 
struments and high-torque, single-phase 
M-truments. The company also manu- 
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MAB METER WITH SEPARATELY SEALED 
COMPARTMENT OPEN, 


factures integrating switchboard wattme- 
ters. 
These type K meters have become very 


popular with central-station managers. ` 


The features of design and interna} mech- 
anism are common to both single-phase 
and multiphase meters. The multiphase 
meter might be considered as two single- 
phase meter fields operating upon a single 
rotating element, in such a manner as to 
record upon a single register the com- 
bined work in watt-hours which is being 
done in all phases of the multiphase cir- 
cuit to which the meter is connected. The 
form MAB wattmeter is of the separate 
seal pattern, in which the connections be- 
tween the circuit and the motor are made 
entirely within a separate weatherproof 
compartment at the top of the meter, 
which is provided with a seal entirely dis- 
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tinct from the seal which protects the 
mechanism of the meter. This meter is 
illustrated herewith. 

The MAB meters are provided with two 
cases or covers, made of cast aluminum. 
The larger of these cases protects the 
mechanism of the meter, and the second 
cover protects the terminal compartment. 
Both cases are easily removable without 
in any way disturbing the position of the 
meter upon the wall. 

Multiphase type K wattmeters are made 
in three, five, ten, twenty-five, fifty, sev- 
enty-five, 100 and 150-ampere capacities 
without current transformers, except 
above 600 volts. ‘These sizes are standard. 
Larger capacities require current trans- 
formers, and are special, except for switch- 
board meters over 600 volts, which are 
standard up to 200 amperes, but require 
current transformers for all capacities to 
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exclude the high voltage from the interior 
of the meter. These meters are supplied 
for both three and four-wire distribution 
from two-phase circuits, as well as for 
three-wire distribution from three-phase 
circuits. The standard voltages for these 
meters are 110, 220, 440, 550, 1,100 ani 
2,200, and they operate on circuits of 
twenty-five, forty, sixty, 125 and 140 
cycles. 

The SAB wattmeter has a separate 
compartment in which the binding posts 
are contained, which may be sealed in- 
dependently of the meter case. The meter 
is a compact light-weight instrument de- 
signed to mect actual requirements of 
practical service. It weighs thirteen 
pounds, and can be installed in a space 
six and three-quarters inches by eight and 
seven-eighths inches by” six and three- 


June 1, 1907 


eighths inches. The frame is provided with 
three lugs for support. The top lug is 
key-holed, and one lower lug is slotted, 
so that in dismounting the meter but one 
screw must be removed. Connections with 
the circuit are made at the side of the me- 
ter and at the top. The instrument is 
fitted with large dials arranged on a 
straight line on dull-finished porcelain. 
The dial mechanism is supported on a 
bracket mounted on the upper part of the 
frame. The upper bearing for the revolv- 
ing shaft is also mounted on this bracket. 

The case of the meter is a single alumi- 
num casting. The name plate is cast on 
the case, and serial numbers and other 
data are stamped on the raised portion. 
The meters are so constructed that it is 
possible to repair or replace any worn or 
injured parts at a low cost, not only for 
material but for labor and loss of service. 
The jewel bearing is standard in all me- 
ters, and can be quickly removed and re- 
placed. 

The construction of the meters renders 
them dust-proof. ‘The felt packing on 
which the case is seated in a groove in the 
base is applied by doubling a strip and 
cementing both edges to the bottom of the 
groove, so that the edge of the case im- 
pinges directly on a depressed cushion 
without loosening the felt from the base. 

The prepayment wattmeter is of the 


same construction as the meters just 


described. The prepayment device does 
not limit, in the least, the use of the me- 
ter as an ordinary integrating wattmeter. 
The readings may be taken at regular in- 
tervals if so desired. The prepayment 
portion of the meter is so arranged that 
twenty coins may be inserted, crediting 
the user with whatever portion of energy 
this amount demands. After the twenty 
coins have been deposited, the slot is 
closed, which prevents the insertion of 
another coin until that portion of the en- 
ergy demanded by the unit coin has been 


used. In order to adapt the prepayment 


wattmeter to the many different rates 


charged for energy per kilowatt-hour in — 


different localities, the meters have been 
designed so that any rate up to twenty 
cents per kilowatt-hour may be obtained 
by a simple operation. The power neces- 
sary to operate the prepayment device is 
given to it by the consumer in the opera- 
tion of crediting his coin, a spring move- 
ment being involved. The tripping of an 
escapement motion is the only operation 
actually performed by the wattmeter it- 
self. 
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ENCLOSED ARC SOLDERING IRONS. 


BY H. O. HEIDRICH. 


An interesting experiment of proven 
practical value has been made in the use 
of the electric arc applied directly to the 
heel of soldering-iron tips, as shown in the 
accompanying illustration. 

A number of these irons were construct- 
ed and used in a shop where a series arc 
machine was employed for testing pur- 
poses and general service. The irons be- 
haved remarkably well for this character 
of service, which was peculiarly adapted 


AN EXPERIMENTAL ELECTRIC-ARC SOLDERING 
IRON WITH ONE SET OF RADIATING FLANGES. 


for their use as the starting of the iron 
necessarily required, as is customary with 
all ares, an actual contact, causing what 
would be commonly termed “short-cir- 
cuit,” which, in the case of series arc ma- 
chines made practically no difference, as 
the machine compensated for every change 
of voltage across any gap such as caused 
by an arc, similar to the arcs of lamps. 

In electrical repair and manufacturing 
establishments there are many applica- 
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ference in soldering unless the operator 
were fairly skilful in the use of soldering 
irons and could determine just when the 
irons were really hot enough to flow solder 
into the fullest depths of any armature 
or commutator bar. In the use of the en- 
closed arc soldering iron, however, which 
is intended more for heavy than for light 
work, no such conditions could exist, as 
this iron is capable of maintaining a 
higher temperature for a very much longer 
period than the ordinary soldering iron 
heated in the usual way, the heat of the 
former being under the control of the 
operator by varying the arc, which is ac- 
complished by an occasional adjustment 
of the arc, which can be seen throug! 
small peep-hole in the side of the iron 
head, and after the operator becomes 
skilled in the use of the iron it will become 
practically second nature for him to know 
when to change the arc, for the slightly 
varying temperature of the iron can be 
instantly noted, due to change in color. 
The accompanying sketch shows the 
general construction of the iron, which, of 
course, can be modified to meet special 
requirements. The tip of the iron shown 
in the sketch would be suitable for ordi- 
nary work, but special shapes, and sizes of 
tips, having the same end adapted to fit- 
ting, could be constructed to meet every 
requirement. As before stated, the arc is 
employed direct to the base of the tip of 
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Fic. 1 AND Fie. 2.—DETAIL8S or ENCLO8SED-ARC SOLDERING IRON. 


tions for a first-class heavy soldering iron . 


which will maintain a good glowing heat 
for the flowing of hard solder on armature 
leads and other parts of apparatus, as the 
system of heating irons in a gas flame is 
both tedious and unsatisfactory, not to 
mention loss of time in passing irons, gen- 
eral inconvenience and varying tempera- 
ture, which would necessarily cause a dif- 


the iron, the principle of the iron being 
that of the long-burning arc lamp. 

Fig. 1 shows the general appearance of 
the iron without conductors. Fig. 2 shows 
the iron in section. Attention is called to 
Part “B.” Immediately to the right of 
this figure vertical section lines are shown 
extending through the entire base of “B.” 
The material used in this should be.sheet 
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mica, it being found in practice that this 
Was necessary in order to retain the heat 
at the tip and also to prevent the heat 
following foo far up the handle, the cir- 
cuit being established by a small bond of 
sheet iron one-eighth inch wide by about 
one-half inch long being placed around 
the mica forming contact with the main 
body of the iron and the tip, the 12-24 
machine screws shown in the sketch being 
provided with mica washers under the 
head so as to further prevent the passage 
of heat from the tip of the iron to the 
back casting or main body of the iron. 

The carbon-clamp, made of five-eighths- 
inch round brass rod, is shown in Part 
“C.” This is the well-known split ferrule 
type of holder, seven-sixteenths-inch 
solid carbon being employed. 

The construction of the iron is as fol- 
lows: The tip is, of course, of copper. 
Castings “A” and “B” are of iron. The 
radiating ribs shown in the drawing are 
rounded, but this is not necessary ; a regu- 
lar thread form may be employed instead 
of the round shapes shown. These radiat- 
ing flanges have been found necessary in 
the original experiment, owing to the in- 
tense heat maintained by the parts. After 
the introduction of these radiating flanges 
the iron was found to work much more 
satisfactorily. 

Casting “A” is to be bored and thread- 
ed, and fitted with a small brass handle, 
as shown. 

“D” is a one and one-quarter-inch brass 
tube with three-sixteenths-inch wall, the 
tube being three and three-eighths inches 
long, threaded to within one-quarter inch 
of one end to provide for its fitting freely 
into casting “A.” 

“E” is an ordinary ring nut, having a 
small brass handle to facilitate manipula- 
tion. 

Attention is called to section marked 
“Slate, or Plaster of Paris Insulator.” 
This part of the iron is a very essential 
feature, and one found very necessary in 
practice to be of a fire-resisting material. 
Both materials have been tried, plaster 
being preferred, although the slate is 
somewhat stronger. The plaster is poured 
and allowed to set firm before the iron is 
handled, which, of course, would he ap- 
parent to anv mechanic. Tf slate is used. 
it would only be necessary to secure a 
good, dense piece of that material. 

The centre of the iron is of seven-six- 
teenths-ineh iron rod, of the length shown 
in the drawing. The conductors should 
be of No. 12 wire or cable introduced as 
illustrated, the handle being of maple, or 


action of a compression spring. 
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other good hardwood, protected with a fer- 
rule. 

The iron is started by slacking the ring 
nut “C,” holding the handle “A” and 
turning the main handle of the iron about 
one full turn, closing the circuit between 
the copper tip and the carbon, and ther 
turning the handle in the reverse direction 
for the same distance, thereby establishing 
the are. | 

When irons of this kind are employed 
on series arc circuits it is obvious that all 
the tips and carbons must be together in 
order to close the circuit, or, in the event 
of this not being the means employed, the 
usual form of arc lamp cutout, mounted 
separately and in connection with the iron, 
could be used; this would prevent the oc- 
currence of an open circuit. 

Another feature which must be borne in 
mind when irons of this kind are used on 
series arc circuits is the fact of the tip 
being part of the circuit. The shop where 
the experiment was made having but ver. 
few lamps, there was not a great differ- 
ence of potential, and had a ground oc- 
curred, it would have made practically no 
difference, since everything else was thor- 
oughly insulated. 

The irons give excellent satisfaction on 
all general work and especially on arma- 
tures and commutators. 

The irons have not been tried on alter- 
nating current or constant potential di- 
rect-current circuits, but it is quite cer- 


tain this current can be used with an ex- 
ternal resistance. 

It has been found that the proper cur- 
rent should be about nine amperes with 
a drop of from twenty to forty volts across 
the are. 


A reproduction of a photograph show- 
ing the first experimental iron constructed 
with but one set of radiating flanges, is 
shown herewith. ; 

—_—__<@—-.______ 
An Equalized Electromagnet. 

A method of equalizing the pull exerted 
by an cleetromagnet through a consider- 
able travel of its armature has been 
patented in England by R. Macgregor. A 
bricf description of the device is given in 
the Mechanical Engineer (London), May 
4. The object sought here is to reduce the 
lcusth of the air-gap when the armature 
is all the way out, and yet retain a long 
travel. The method here emploved makes 
use of a magnet of the coil and plunger 
type, but allows hoth portions of the core 
to move. The armature proper is attached 
in the usual way, and is drawn into the 
solenoid. The core portion, however, 
which is usually fixed, is here mounted go 
that it may also be drawn in against the 


The ef- 
fect of this is that when the current is 
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first applied, the force set up upon this 
core causes it to be drawn. into the 
solenoid, thus reducing the gap between 
this core and the armature. The arma- 
ture is then drawn up, and after it has 
come into contact with the core, the spring 
compressed during the first part of the 
action is still in reserve for moving the 
core and armature still further in the 
same direction. 
—0 


The Advertising Show. 


The second annual advertising show 
held at Madison Square Garden, New 
York city, May 16 to May 23 was a great 
success. Electrical advertising features are 
hecoming more and more numerous, and 
there were on exhibition several devices 
which depend primarily upon either elec- 
tric light or electric motive power for 
their operation. C & C, Crocker-Wheeler, 
Lundell, General Electric and Westing- 
house motors were noticed, driving press- 
es, punching machines, wire stitchers and 
similar apparatus. 


Among those exhibiting electric signs 
were the Advertising Mirrorgraph Corn- 
pany, C. P. Gates, George L. Mason Com- 
pany, L. D. Nelke and the Thermo-Elec- 
tric Company. 

The Technical Publicity Association 
had a reception room, where friends of 
the association were received. 


—e0 . 
Columbia Incandescent Lamp 
Company Conference of 
Salesmen. 

The Columbia Incandescent Lamp Com- 
pany held its annual conference of sales- 
men at its main office and factory in St. 
Louis, Mo., on May 23, 24 and 25. The 
sessions were attended by a full repre- 
sentation of the company’s salesmen and 
managers from all over the country, and 
the genera] sentiment was that the pros- 
pects for the coming season were very 


bright in every territory. The sessions 

followed the usual custom of devoting the 

mornings and afternoons to business dis- 

cussions, and spending the evenings vis- 

iting the summer gardens and theatres, 

and attending informal dinners. 
—_—_<@——____ 

A Dustiess Sweeping 

Compound. 

The H. W. Johns-Manville Company, 
New York city, announces that it has ac- 
quired the exclusive sales ageney for 
“Perolin? throughout the United States, 
“Perolin”? is stated to be an ideal fire- 
proof floor-cleaning compound. This 
compound absorbs the dust, drawing it 
from cracks and crevices and from carpets 
and rugs. It is a powerful disinfectant, 
destroving disease germs common witi 
dust, leaving the air pure and wholesome 
and the floor clean. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

CONCESSION FOR NEW GERMAN CABLE—The German 
Atlantic Cable Company has received a concession from the Spanish 
government for a third cable from Emden to New York, using 
Teneriffe, Canary Islands, as an intermediate station. 


LONG ACRE ELECTRIC LIGHT AND POWER COMPANY-—At 
the meeting of the directors of the Long Acre Electric Light and 
Power Company on May 22, John C. Sheehan, Edgar E. Van Etten, 
Henry B. Harris, W. H. Lamprecht and G. Tracy Rogers were 
chosen as the executive committee. The directors announced the 
purchase of property at 120th street and the Harlem river as a site 
for a proposed new 100,000 horse-power station. This property, 
together with a Forty-second street site, will give the Long Acre 
company holdings of $500,000 in real estate in New York city. 


GOULD INTERESTS PLAN CALIFORNIA POWER DEVELOP- 
MENT—A new power company has purchased a large tract of land 
in East Oakland, Cal., where the plant which is to mark one of the 
important links in the chain of power stations which the corporation 
has planned is to be constructed. The company has extensive plans 
for the development of its main sources of supply, which are located 
in the Sierra Nevada Mountains. The enterprise is closely identified 
with the Western Pacific interests in New York city. At the head 
of the new company are Edwin Hawley and other representatives 
of capital who are concerned directly in the Gould railway develop- 
ment, 


THE NEW YORK-NEW JERSEY TUNNELS—President McAdoo, 
of the Hudson & Manhattan Railroad Company, announced last 
week that he expects to have the upper tunnels, those extending 
under the river from Hoboken, N. J., to Christopher street and 
Sixth avenue, New York city, ready for operation on or before 
October 1. By that date the tunnel will be open on the New York 
side as far as Fourteenth street and Sixth avenue. The rest of the 
road to the proposed Thirty-third street terminal will be rushed 
forward as rapidly as possible. The two lower tunnels connecting 
the Pennsylvania Railroad station in Jersey City with the big 
terminal at Church and Cortlandt streets are fast approaching the 
New York shore, seventy-five per cent of the distance under the 
Hudson having been penetrated by the tubes. There is considerable 
rivalry between the tunnel workers, as to which of the tubes shall 
be the first to penetrate Manhattan soil. Only a small section of 
work on the upper tunnels remains to be completed. 


ORGANIZATION OF THE EASTERN COLORADO POWER 
COMPANY—Colorado Springs capitalists have filed articles of in- 
corporation of the Eastern Colorado Power Company, a subsidiary 
concern of the $22,000,000 Central Colorado Power Company. The 
new concern was organized by Curtis & Hine, of Colorado City, 
and capitalized with $7,500,000 to develop power in the North and 
South Platte, the Big Thompson, Clear Creek and other streams 
of the state, in seventeen counties lying east of the mountain ranges, 
and sell the same as far north as Cheyenne, Wyo. The directors 
of the company include J. A. Hayes, Irving W. Bonbright, Henry 
Hine, Leonard Curtis, George R. Buckman and O. B. Wilcox, of 
Colorado Springs, and Myron T. Herrick, former governor of Ohio, 
besides several New York capitalists. The company also expects 
to build reservoirs for the development and irrigation of any arid 
tracts in the eastern parts of the county. It is said that the com- 
pany will purchase, the plant, property and rights of the Union 
Hydroelectric Company, of Georgetown, Col. 


THE TOLEDO PUBLIC UTILITIES MERGER—New York city 
interests of the Toledo Railways and Light Company state that the 
terms of agreement covering the acquisition of the Toledo Gas, 
Electric and Heating Company by the company which the stock- 
holders are asked to approve at the special meeting to be held 
June 10, call for the exchange of three shares of capital stock of the 
Toledo Railways and Light Company for four shares of the capital 


stock of the company to be acquired. The total authorized capital 
of the Toledo Gas, Electric and Heating Company is $2,500,000, of 
which there is now outstanding $2,200,000. It is believed it will be 
possible to acquire all of this outstanding stock. The proceeds from 
the proposed increase of $3,000,000 in the capital stock of the 
Railways and Light Company will be considerably more than 
sufficient to acquire the stock. The Toledo Gas, Electric and Heat- 
ing Company was organized in 1905 as a consolidation of two light- 
ing companies then doing business in Toledo. Since its organiza- 
tion the company has materially increased its plant. The Toledo 
Railways and Light Company also engages in a lighting business 
and has the contract for lighting the city’s streets. The consolida- 
tion of the two companies should bring about considerable saving 
in operating cost. During the year ended December 31, 1906, the 
Toledo Railways and Light Company earned 3.89 per cent on its 
$12,000,000 capital stock, as compared with 3.58 per cent earned 
during the previous year. 


NORTH AMERICAN COMPANY ISSUES $5,000,000 IN FIVE- 
YEAR, FIVE PER CENT NOTES—The North American Company 
has sold to a syndicate, headed by Redmond & Company, of New 
York, and Lee, Higginson & Company, of Boston, $5,000,000 five- 
year five per cent notes to refund the company for its loans to its 
subsidiary companies and supply the latter with more working 
capital. The notes are secured by the deposit of securities of the 
Laclede Gas Company and the Union Electric Light and Power Com- 
pany of St. Louis. The shares of the latter company, which are 
not paying dividends at present, will, it is said, be put on a six 
per cent basis this year. The following official statement was 
given out by the company: “The subsidiary companies owned by 
the North American Company are largely in debt to that company, 
and besides need large sums to meet the rapidly increasing busi- 
ness. There is practically no market for the bonds of the sub- 
sidiary companies except at ruinous prices, and the North American 
Company directors believe that it is better financiering to sell 
short-time notes in order to help its subsidiary companies rather 
than sell the long-time bonds of these companies at low prices. 
The bonds of the subsidiary companies will be held in the treasury 
of the North American Company until such time as the market for 
investment bonds may assume normal conditions.” The notes: 
will be offered at about ninety-three and one-half and interest, and 
are redeemable after two years at 101 and interest. St. Louis news- 
paper despatches announce, simultaneously, that most of the new 
issue will be used to extend and improve the United Railways sys- 
tem in St. Louis and that an ouster suit has been filed in the 
circuit court by Circuit Attorney Sager against the Laclede Gas 
Company and the Union Electric company, charging them with 
violation of the anti-trust laws of Missouri, and alleging that they 
have formed a monopoly of the lighting utilities of St. Louis. 


MERGER OF SCHOEPF INTERSTATE INTERESTS ALLEGED 
—According to a report from Cincinnati the various Schoepf syndi- 
cate interurban properties will be merged into one large corpora- 
tion to be known as the Ohio Electric Railway. Company, which was 
incorporated Thursday, May 16, in the office of the secretary of the 
state. The capital stock is given at $100,000, which is merely a 
nominal figure, but when all the details of the merger have been 
completed the company will have a capital of between $50,000,000 
and $75,000,000 and about 1,200 miles of high-grade traction lines. 
The incorporators are E. H. Berry, H. D. Downing, S. M. Murray, 
W. H. Schubert and C. W. Wilson, all employés in the office of Mr. 
Schoepf. The termini of the road will be at Zanesville, Muskingum 
county, and New Paris, Preble county, and will extend to Rich- 
mond, Ind.; Cincinnati, Toledo, Columbus, Washington c. H., 
Springfield, Defiance, Dayton, to near Union City, on the Ohio and 
Indiana state line; to Lima and Tully township, in Van Wert 
county: Fort Wayne, Ind.; passing through Muskingum, Licking, 
Franklin, Madison, Clark, Greene, Montgomery, Preble, Hamilton, 


906 


Butler, Warren, Champaign, Logan, Auglaize, Allen, Putnam, De- 
fiance, Henry, Wood, Lucas, Pickaway, Fayette, Drake and Van 
Wert counties in Ohio, and Wayne and Allen counties in Indiana. 
There will be branch lines from Miamisburg to Germantown, Med- 
way to New Carlisle, Hebron to Buckeye Lake, and Newark to 
Granville. The Schoepf properties in Ohio are now in three cor- 
porations, the Lima and Toledo including the northern Ohio lines, 
the Indiana, Columbus & Eastern—which is the Central Ohio 
lines. and the Cincinnati Northern, which runs from Cincinnati 
north to Dayton. It is these three corporations which, in financial 
circles, are believed will be taken over by the newly formed cor- 
poration under the name of the Ohio Electric Railway Company. 


NEW INCORPORATIONS. 


HARRISBURG, PA.—Conynham Valley Telephone Company, 
Wilkes-Barre. $20,000. 


CONCORD, N. H.—Southern Coos Telephone Company, of Cole- 
brook. $10,000. 


GALENA, OKLA.—The Wild Cat Telephone Company. 
Incorporators: John C. Corbin, M. S. English and F. String. 


CARMEN, OKLA.—The Rich Valley Telephone Company. $1,000. 
Incorporators: A. G. Melrose, Ed. Hughes and Walter Milumn. 


INDIANAPOLIS, IND.—Greenfield Light and Power Company, 
Greenfield. $25,000. Directors: R. S. Ashe, F. E. Barrett and C. E. 
Barrett. 


WALLINGS STORE, 
Company. $5,000. 
C. O. Hooper. 


HARRISBURG, PA.—Deodate & Hershey Street Railway Com- 
pany. To build a line in the lower end of Dauphin county. $30,000. 
President, M. S. Hershey, Lancaster. 


JERSEY CITY, N. J.—Williamsport Light Company. To operate 
gas and electric plants. $500,000. Incorporators: Alfred Ely, 
Jacob Delmer and William H. Carey. 


MINNEAPOLIS, MINN.—Union Hill Telephone Company, Union 
Hill. $8,000. Incorporators: C. A. Backman, Waterville; Joseph 
Widmer and E. M. Widmer, New Prague. 


INDIANAPOLIS, IND.—Grayford & San Jacinto Telephone Com- 
pany, of Jennings county. $300. Directors: A. E. Grimes, D. H. 
Ziegler, Joseph Rogers, Charles Heaton and O. M. Anderson. 


OLYMPIA, WASH.—Panhandle Electric Railway and Power 
Company, of Spokane. $1,000,000. Incorporators: Thomas W. 
Payne, of Michigan; Amasa J. Smith, of Spokane; Andrew Coolin, 
of Idaho; Harry W. Wallace, of Spokane, and John R. Jones, of 
Hillyard. 


$2,500. 


OKLA.—The Whisket Creek Telephone 
Incorporators: C. M. Barnes, Ed. Owins and 


ST, LOUIS, MO.—Tri-City Traction Company, with headquarters 
in Champaign, Ill. To construct and operate a railway from a point 
in or near Edwardsville to a point on the east bank of the Mis- 
sissippi river and to points in or near Venice and East St. Louis. 
$1,000,000. Incorporators: Charles Zilly, B. E. Bramble, C. A. 
Wright, R. H. Watson, Jr., and George M. Mattis. 


COLUMBUS, OHIO—The Fremont, Tiffin, Marion & Southern 
Interurban Railroad Company, of Tiffin. $10,000. Incorporators: 
Donald McKenzie, William H. Kildon, Alex Kiskadden, James D. 
Watson and W. W. Keller. The line proposed runs from Fremont 
through Sandusky county to Tiffin In Seneca county, and on to 
Marion, with the right to build such branches as may be desirable. 


GUTHRIE, OKLA.—Texhoma Telephone Company, of Texhoma; 
$5.000; incorporators: I. J, T. E. and Gertrude Osborne. Spring 
Creek Telephone Company, of Cashion; $5,000; incorporators: 
A. Cornwell, George Seybert and C. C. Comforth. D. B. Mutual 
Telephone Company, of Tristoli; $2,000; incorporators: L. B. Porter, 
Pashepherda; J. A. Jones, Orion; Alfred Dorsett and C. M. Cagley, 
Tristoli. 


PORTLAND, ORE.—Eugene & Eastern Railway Company. To 
build an electric line from Eugene to Springfield, and thence along 
the McKenzie river to Prineville. $1,000,000. Incorporators: Al. 
Welch and E. W. Hall, of the Willamette Valley Company: F. W. 


Waters, former mayor of Salem, and right of way agent for the 
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Willamette Valley Electric Company, and James R. Thompson and 
Charles A. Hardy. 


INDIANAPOLIS, IND.—Indiana & Michigan Electric Company, 
of South Bend. To furnish electric lights, power and heat for 
South Bend, Mishawaka, Elkhart, Bristol, Goshen, Laporte and 
Michigan City. The headquarters of the company will be at South 
Bend. $1,915,500. Directors: Charles A. Chapin, Henry K. Chapin, 
Harden L. Crawford, Fred L. Dennis, Charles B. Calvert, Homer 
C. Chapin, Marshall L. Howell, Fred A. Bryan and Richmond Talbot. 


GUTHRIE, OKLA.—The Oklahoma City Electric Railway 
Terminal Association of Oklahoma City, Pittsburg, Pa., and New 
York. To build a standard gauge line, chiefly electric, from the 
south line of Capito! Hill north to and through Oklahoma City to 
the northwest boundary ‘of the city; also a second line from the 
junction of the Rock Island and Frisco railroads, east of Oklahoma 
City, to and through the city to a point west of the city or near the 
intersection of Main street and North Canadian river. $1,000,000. 
Incorporators: Guy V. McClure, Warren Moore, Carlos and Fred 
Combs and J. J. Johnson, all of Oklahoma City. 


COLUMBUS, OHIO—The Ohio Electric Railway Company, of 
Cincinnati. To own, construct and operate a line of electric rail- 
way running from Zanesville to the Indiana line near New Paris, 
Preble county, and extending thence to Richmond, Ind., Cincinnati, 
Columbus, Washington, Springfield, Toledo, Dayton, Deflance, Lima, 
Fort Wayne, and passing through Muskingum, Licking, Franklin, 
Madison, Clark, Greene, Montgomery, Preble, Hamilton, Butler, 
Warren, Champaign, Logan, Auglaize, Allen, Putnam, Defiance, 
Henry, Wood, Lucas, Pickaway, Fayette, Darke and Van Wert 
counties, Ohio. $100,000. Incorporators: E. H. Berry, D. J. Down- 
ing, S. M. Murray, W. H. Schubert and C. W. Wilson. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 

International Independent Telephone Association. 
June 4-6. 

National Electrice Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

American Railway Master Mechanics’ Association. 
ing, Atlantic City, N. J., June 12-14. 

Pacific Coast Electric Transmission Association. 
Cal., June 18-20. ` 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 

New York State Street Railway Association. 
Pine Bluff Point, N. Y., June 26-27. 

Society for the Promotion of Engineering Education. 
School of Applied Science, Cleveland, Ohio, July 1-3. 

National Electrical Contractors’ Association. Annual meeting, 
New York city, July 17-19. 

International Association of Municipal Electricians. 
Va., August 20-22. 

Ohio Electric Light Association. 
August 20-22. 


Chicago, Ill., 
Annual meeting, Washing- 
Annual meet- 
Los Angeles, 
Annual 
Annual meeting, At- 
Annual meeting, 
Annual meeting, 


Case 


Norfolk, 


Annual meeting, Toledo, Ohio, 


NEW MANUFACTURING COMPANIES. 


ST. LOUIS, MO.—The Gradolph Electric Company, with a capital 
of $100,000, has been incorporated by William F. Gradolph, Charles 
A. Neil, Joseph Zerr, E. A. Wiedemann and Mason K. Black. The 
company will manufacture and deal in electrical appliances. 


ALBANY, N. Y.—The Electric Automatic Railroad Safety Signal 
Company, of New York, with a capital of $1,000,000, has been 
incorporated with the secretary of state. The directors are: Mark 
Birmingham, C. A. Reed, D. W. Birmingham, New York. 


TOLEDO, OHIO—The Toledo Light and Equipment Company has 
been incorporated for the purpose of manufacturing an electric 
lamp with a reflecting globe. The capital of the new company is 
$100,000, and the following are the incorporators: William C. 
Miller, Douglas A. Howell, John E. J. Nicks, A. P. McArthur and 
A. A. Buck. The company has secured the sales agency for Ohio 
and expects in the future to erect a large plant in Toledo to manu- 
facture the new light. The parent company has a plant in New 
Jersey, where the lamps are now made. 
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OBITUARY NOTE. 


MR. JAMES D. PALMER, an inventor of electrical bath appli- 
ances, died at Willoughby, Ohio, on Thursday, May 16. Mr. Palmer 
was born in 1834 at North Adams, N. Y., and served with distinction 
among the Ohio volunteers in the civil war. 


EDUCATIONAL NOTE. 


GRADUATION EXERCISES, MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY—The graduation exercises of the class of 1907 
of the Massachusetts Institute of Technology will be held in Hunt- 
ington Hall, Rogers Building, No. 491 Boylston street, Boston, 
Mass., on Tuesday, June 4, at 2.30 o’clock. The buildings of the in- 
stitute will be open to visitors immediately after the exercises. Pro- 
fessor H. E. Clifford, of the Electrical Engineering Department of the 
Massachusetts Institute of Technology, will next year extend his 
lectures on alternating currents into a graduate course. These 
lectures have hitherto been restricted to the required work in 
alternating currents of the undergraduate students, but during the 
next college year Professor Clifford will deliver an advanced course 
which will be particularly intended for graduate students who are 
attending the Institute for the purpose of spending a fifth year in 
the engineering school, or for the purpose of their obtaining a 
second degree. 


ELECTRICAL SECURITIES. 


With prophecy and every indication to the contrary the stock 
market was last week shaken out of its speculative rut and wit- 
nessed the sharpest break since the middle of last March. Prices made 
general declines, with some issues touching new low levels for the 
year. Short pressure was constantly exerted, with some of the large 
operators active on the short account, and, what is very surprising, 
very little support appeared from the banking interests, which, in 
the main, seemed recently to be fostering a rise in prices. Not- 
withstanding the declines, however, there seems to be a stability 
and lack of apprehension in the market that removes all fear of 
panic or collapse. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 25. 


New York: Closing. 
Allis-Chalmers cOMMON..........e2c0eceeeee 914 
Allis-Chalmers preferred............c00e2e08 26 
Brooklyn Rapid Transit..............2-000. 53 
Consolidated GaS..........2c cece cece eees -... 120 
General Blectric......... 0. ccc cw ec ce tees 139 
Interborough-Metropolitan common.......... 194 
Interborough-Metropolitan preferred......... 53% 
Kings County Electric.................006- 123 
Mackay Companies (Postal Telegraph and 

Cables) common.,............ecec cee ceeee 68 
Mackay Companies (Postal Telegraph and 

Cables) preferred.......ssesssssssssese 68 
Manhattan Elevated............ cc cece ecees 133 
Metropolitan Street Railway................ 85 
New York & New Jersey Telephone.......... 112 
Western Union.......s.ssessesssessesissoses 8114 
Westinghouse Manufacturing Company...... 143 


The guaranteed dividend of 1% per cent on the stock of the 
Metropolitan Street Railway Company for the current quarter is 
payable July 1. Books close June 20 and reopen July 2. 

Fifty million dollars’ worth of the preferred stock and $41,380,- 
400 of the common stock of the Mackay companies has been listed 
on the London Stock Exchange. 

The Brooklyn Union Elevated and Nassau Electric, subsidiaries 
of the Brooklyn Rapid Transit Company, will authorize a mortgage 
on behalf of the Brooklyn Union Elevated for $20,000,000 and one 
in behalf of the Nassau Electric for $5,000,000. 

The report of the combined operations of the Interborough 
Rapid Transit and New York City Railway systems for the year 
ended March 31, 1907, shows a deficit of $1,347,489 as compared 
with a deficit of $2,341,878 in the preceding year. This is after 
allowing for the interest on the Interborough-Metropolitan bonds, 7 
„per cent on the outstanding Metropolitan Street Railway stock and 
5 per cent on the Interborough-Metropolitan preferred. The balance 
of $926,501 is applicable to dividends on the 5 per cent cumulative 
preferred stock of the Interborough-Metropolitan company. The 
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average amount of outstanding stock during the year was $45,479,- 
800. On this basis the company earned only 2.04 per cent on the 
5 per cent paid during the year. This resulted in a deficit of $1,347,- 
489. The income account is as follows: Gross, $43,353,841; ex- 
penses, $21,841,884; net, $21,511.957; other income, $1,187,464; 
total income, $22,699,421; interest and rentals, $15,412,229; balance, 
$7,287,192; taxes (excluding Metropolitan franchise tax), $2,544,323; 
balance, $4,742.869; 414 per cent on $70,000,000 Interborough-Metro- 
politan bonds, $3,150,000; applicable for dividends, $1,592,869; 7 per 
cent Metropolitan Street Railway stock, $666,368; balance, $926,501; 
5 per cent Interborough-Metropolitan preferred, $2,273,990; deficit, 
$1,347,489. This compares with a deficit of $2,341,878 for the 
preceding year, a decrease of $994,389. 

The Interborough-Metropolitan has decided to issue $15,000,000 
6 per cent notes to run six months. Of this amount $3,000,000 
worth has already been sold, which will be exchanged for three-year 
5 per cent notes, when the 6 per cent notes mature. It is uncertain 
how many of the 6 per cent notes will be floated, but all will be 
exchanged into the 5 per cent notes at maturity. The security for 
these notes will be Metropolitan Street Railway three-year 6 per 
cent improvement notes to the amount of $8,000,000 to be issued; 
59,700 shares of stock of the Third Avenue Railroad Company; 
430 shares of the Forty-second Street & Grand Street Ferry 
stock; 5,028 shares of Central Crosstown Railroad stock; 1,507 
shares of stock of the Second Avenue Railroad’ Company, and 
6.955 shares of stock of the Electric Storage Battery Company. A 
portion of the proceeds from the sale of these notes is to be used to 
meet the cost of electrifying a number of the horse-car lines operated 
by the Metropolitan Street Railway Company. 


Boston: Closing. 
American Telephone and Telegraph......... 121 
Edison Electric Illuminating. ............... 212 
Massachusetts Electric... .............0 cee aee 59 
New England Telephone.................00- 115 


Western Telephone and Telegraph preferred. 70 


The fiscal year of the Edison Company of Boston ends June 30, 
and based on operations for the past ten months the annual report 
will show about 10 per cent increase in gross and 5 per cent increase 
in net. The net figures would have shown a larger increase but for 
the substantial reduction made in prices on July 1, 1906. The new 
business which the company has secured in the past four months 
is the largest in its history, representing an equivalent of 49,100 
sixteen-candle-power lamps, compared with an incregse in business 
for the corresponding period a year ago of 20,500 sixteen-candle- 
power lamps. The total connections on April 30, aggregated 1,478.- 
750 sixteen-candle-power equivalents, compared with 1,444,363 six- 
teen-candle-power equivalents on June 30, 1906. 


Philadelphia: Closing. 
Electric Company of America.............. 9% 
Electric Storage Battery common........... 50 
Electric Storage Battery preferred.......... 50 
Philadelphia Electric......... 0.2.0. ce eee ee T% 
Philadelphia Rapid Transit................ es 
United Gas Improvement................6.. 90%% 

Chicago: = Closing. 
Chicago Telephone.............. 2c e eee eee 120 
Chicago Edison Light....................... 140 
Metropolitan Elevated preferred............ 64°34 
National Carbon common...............002¢ 72 
National Carbon preferred.................. 112 
Union Traction common................. a. E 
Union Traction preferred................... — 


The annual meeting of the Chicago- Edison Company will be held 
June 10. l 

The directors of the Metropolitan Elevated Company have de- 
clared the regular quarterly dividend of % of 1 per cent on the 
preferred stock, payable June 29. Books close June 22 and reopen 
June 29. This is the second dividend this year and since the re- 
sumption of dividend disbursements. The earnings of the road 
continue to show satisfactorily. 

The deposits of traction securities were much more than suff- 
cient except in the case of the Chicago West Division, which gave 
3,126 shares, or exactly the number necessary, and the North 
Chicago City, which gave 1,251, or 58 less than necessary. North 
and West Chicago roads did well, averaging each 12,000 shares 
more than necessary. 
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ELECTRIC RAILWAYS. 
OTTUMWA, IOWA—W. W. Cummings, of Ottumwa, has been 
awarded the contract for the grading of the new interurban road 
between Ottumwa and Hocking. 


WASHINGTON, PA.—At a meeting of the directors of the 
Washington, Frederick & Gettysburg Railway Company the presi- 
dent was authorized to secure at once the right of way beyond 
Lewiston for the trolley line now building to Thurmont. 


LAS VEGAS, N. M.—The assets of the Hot Springs Electric Rall- 
way, Light and Power Company have been sold at auction to the 
Las Vegas Railway and Power Company. The latter company owned 
about two-thirds of the stock of the defunct organization. 


SAN DIEGO, CAL.—The South Park & East Side Electric Rail- 
way Company, of which E. Bartlett Webster is the principal owner, 
has been granted a franchise and right of way to run its line from 
the eastern boundary of the city of San Diego, along El Cajon 
avenue, and through La Mesa Springs and El Cajon. 


SNOHOMISH, WASH.—Work on the new Snohomish-Seattle- 
Tacoma interurban line, which is eventually to grow into a line 
from Tacoma throughout the coast country to British Columbia, 
will be commenced here in a few weeks. Articles of incorporation 
of a construction company that will do the work have been filed. 


COLUMBUS, OHIO—Officials of the Cleveland, Southwestern & 
Columbus Company, it is sald, are now considering the feasibility 
of constructing a branch line to Medina from the west, probably 
at Wellington. The line from Wellington to Medina, as surveyed, 
is nineteen miles long, and runs through a thickly settled country. 


PROVIDENCE, R. I.—The Rhode Island Company has com- 
pleted plans for the $325,000 fireproof car-house to be erected on 
the site of the present South Providence car barns, which are to be 
dismantled. The proposed building is to be 700 feet long on 
Thurber’s avenue, with frontages of 168 feet on both Broad street 
and Prairie avenue. 


MAUCH CHUNK, PA.—At the annual meeting of the stock- 
holders of the Carbon Street Railway Company the following officers 
and directors were elected for the ensuing year: officers—president, 
Hugh E. Crilley; vice-president, A. C. Godshall; secretary and 
treasurer, J. M. Dreisbach; directors—Hugh E. Crilley, A. S. Keck, 
H. C. Trexler, A. C. Godshall, T. A. Snyder and J. M. Dreisbach. 


ST. PAUL, MINN.—The Minneapolis & Dubuque Electric Railway 
Company has filed articles of incorporation with the secretary of 
state. The capital stock is $50,000. The road, it is understood, has 
made a traffic arrangement with the Twin City Rapid Transit Com- 
pany and cars will enter the twin cities over that corporation’s 
tracks. It is believed that the Twin City company is behind the 
project. 


SYRACUSE, N. Y.—It is reported in Syracuse that, with C. 
Loomis Allen, general superintendent of the Utica & Mohawk Val- 
ley Railway Company and general manager of the Syracuse Rapid 
Transit Company, as agent, the Andrews-Vanderbilt trol'ey syndi- 
cate is negotiating for the purchase of the Syracuse & Suburban 
Railroad, and it is thought tbat the road will soon pass into its 
control. 


CENTRAL VILLAGE, CT.—Work on the new trolley line here 
has been completed. The new line is eighteen miles in length and 
passes through Plainfield, South Plainfield, Griswold near Hope- 
ville, Clayville, Jewett City, Lisbon to Tafts, where the Willimantic 
and New London trolley is met. At this end, cars will connect for 
Putnam and Boston, Mass., and with electric Hnes for Providence, 
Boston and Worcester. 


PANA, ILL.—At a meeting of the city council an ordinance was 
passed granting a franchise to the new Southeastern Illinois Trac- 
tion Company, which is to be built from Springfield to Pana. The 
ordinance stipulates that the traction company is to commence the 
construction work within six months, and complete the road within 
two years or forfeit its franchise. The road will run from here 
to Springfield by way of Assumption and Taylorville. 


JEFFERSON CITY, TENN.—A charter of {ncorporation has been 
applied for, granted and has been probated for the Jefferson City 
Electric Railway, Light and Power Company, capitalized at $15,000, 
the following officers appearing on the charter: W. T. Russell, F. 
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W. Galbraith, J. B. Huff, A. A. Galbraith and J. T. Watkins. The 
object of the company is to furnish electricity for the operation of 
street cars, electric lights and for manufacturing industries, 


AUGUSTA, ME.—The proposed location of the Augusta and 
Waterville electric road on the easterly side of the Kennebec river 
has been approved by the state board of railroad commissioners. 
Work of construction on the road, which will be about twenty-two 
miles long, will begin soon. The road is a part of a system to be 
completed this summer by the syndicate of which John R. Graham, 
of Bangor, is at the head and which includes the Lewiston, Bruns- 
wick & Bath electric road. 


GREENSBORO, N. C.—W. T. Vanbrunt, Dee Allen and associates 
have purchased the Greensboro Electric Company. The company has 
a monopoly here of street-car service, electric lighting, gas and 
power plants. The new owners acquired some time ago the fran- 
chise for a railway from High Point to Greensboro, and have been 
at work constructing the line from High Point to connect with the 
company’s steam road from Thomasville to Glendon. The plan is 
to connect Greensboro and High Point by electric road, and the 
purchase of the Greensboro plant makes the enterprise a certainty. 


MEMPHIS, TENN.—The Alabama Land and Development Com- 
pany, of Memphis, is preparing to build an electric line connecting 
Birmingham and Chattanooga, and has already begun the purchase 
of rights of way. It is proposed to carry the road through a section 
seriously in need of transportation facilities, and the route selected 
will run through Elrod’s Hill, Crossville, Albertville and Lanam- 
ville. It is part of the plans of the company to dam certain streams 
on the route and generate by means of water power the electric 
current needed for operating the system. The site for one large 
power plant has already been secured. 


ALBANY, N. Y.—The board of railroad commissioners has con- 
sented to the issuance by the Cortland County Traction Company of 
a first and refunding mortgage for $2,000,000, and approved of an 
increase of capital stock from $320,000 to $1,000,000. It is proposed 
to devote the increase of capital stock and the bonds to be issued 
to retire bonds outstanding under the first mortgage, to pay and 
discharge unsecured indebtedness of the traction company; to 
construct twenty-three miles of double suburban track and connect 
the existing railroad with the city of Syracuse; three miles of track 
in the city of Syracuse, and two miles in the city of Cortland, and 
such additional equipment and construction as is necessary in 
connection therewith. 


LOS ANGELES, CAL.—A new electric railway line connecting 
Santa Ana with Newport Bay; a city at the new tidewater harbor 
to be called Port Orange; extensive terminal facilities and improve- 
ments contemplating connection with the three transcontinental 
lines, and the early opening of a free harbor, are planned by the 
articles of incorporation of the Port Orange & Santa Ana Railway 
Company. The incorporators of the company are Frank F. Johnson, 
Walter G. Hopkins, A. F. Lijeal, Joseph M. Fletcher, Eugene Ger- 
main, Marc L. Germain, C. L. Fredericks, Harry P. Vandeveer and 
G. H. McCarthy. The capital stock is $500,000 and the amount sub- 
scribed is $50,000. It will be a broad-gauge electric line and will be 
the last connecting rail link between the sea and a population of 
150,000, exclusive of Los Angeles, distributed throughout the various 
cities of southern California. Much of the material for the new rail- 
way has already been purchased and work is to commence at once. 


FREDERICK, MD.—There has been placed on record in the office 
of the clerk of the circuit court for Frederick county a deed of 
trust made by the Washington, Frederick & Gettysburg Railway 
Company to the Baltimore Trust and Guarantee Company, which 
latter corporation becomes the trustee for $400,000 first mortgage 
five per cent bonds, which were authorized by the stockholders of 
the railway company a short time ago. The bonds will bear date 
May 1, 1907, and will run for thirty years. Under the mortgage 
the railway company will be required to create a sinking fund, and 
the bonds will be redeemable at the pleasure of the company at 
$105. The mortgage covers the entire line of the road from a point 
on the District of Columbia line to the Pennsylvania line, a few 
miles beyond Emmitsburg, and all the franchises of the company. 
The bond issue, together with the subscribed stock, will be used 
to build and equip that portion of the road which is now under con- 
struction and extends from Frederick, through Yellow Springs, 
Lewistown, Catoctin Furnace and Thurmont to Emmitsburg, a dis- 
tance of about twenty-four miles. 
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TELEPHONE AND TELEGRAPH. 


PORTLAND, ME.—A new telephone company has been formed 


at Brooks and Monroe. 


LESLIE, ARK.—The Farmers’ Telephone Company has com- 
pleted its line from Leslie to Marshall. 


KANSAS CITY, MO.—The Missouri & Kansas Telephone Com- 
pany has been granted a franchise to operate in Grain Valley. 


EMAUS, PA.—The automatic branch telephone exchange has 
been put into service. It connects with the exchange in Allentowu 


KEOKUK, I0WA—The Mississippi Valley Telephone Company 
will erect a new building on plans by E. H. Ratcliffe, architect, to 
cost $7,800. . 


BAY CITY, MICH.—The Michigan State Telephone Company has 
started the work of building new lines and rebuilding old ones 
between Bay City and Saginaw. This will cost $10,000. 


ST. JOHN, NEW BRUNSWICK—The directors of the New Bruns- 
wick Telephone Company have completed the details of the merger 
of the New Brunswick and Central Telephone companies. 


BAY CITY, MICH.—The Northeastern Telegraph and Telephone 
Company, extending from Bay City to Alpena, is putting up two 
more wires north of the city to enable it to handle its increasing 
business. 


LANSING, MICH.—The city council has passed an ordinance 
granting the Citizens’ Telephone Company a new franchise and al- 
lowing the company to increase its rates. In consideration of this 
the company has agreed to install an automatic system. 


SALT LAKE CITY, UTAH—The Bell Telephone Company has 
completed a new circuit between Missoula, Mont., and Wallace, Ida., 
which was made necessary by the heavy growth of business between 
Montana and the Ceur d'Alene and the eastern Washington region. 


CORNWALL, ONTARIO—A new telephone company has been 
formed, called the Glengarry Telephone Company, with Donald Mc- 
Caskill, of Laggan, as president. It is the company’s intention to 
build a telephone line between Alexandria and points east and west. 


BEAUMONT, TEX.—A deal has been completed whereby the 
Phenix Telephone and Telegraph Company, extending from Sher- 
man, Tex., to Honey Grove, a distance of forty-two miles, has been 
transferred from W. S. Tyrrell and Henry D. Keith, of Beaumont, 
to B. S. Young, of Ada, Ohio. The system will be improved. 


NASHVILLE, TENN.—The Cumberland Telephone and Tele- 
graph Company reports gross earnings for March of $474,980, an 
increase of $42,772, and net of $150,814, an increase of $17,576. 
From January 1 to March 31 the company earned $1,438,551 gross, 
an increase of $136,816, and $439,390 net, an increase of $25,782. 


SPOKANE, WASH.—Officers of the Home Telephone Company 
announce that the new Spokane concern has no connection with 


the Home companies of California, except by long-distance arrange- 


ment. For the state of Washington the Empire Electric Company 
has been formed to construct the lines of the Home company. Robert 
Tucker is president of the electric company. 


RUTLAND, VT.—The Mount Holly Telephone Company has been 
reorganized with the following officers: president, B. E. Horton; 
vice-president, I, L. Hill; secretary, Howland Marshall; assistant 
secretary, E. S. Burton; treasurer, J. D. S. Packer; directors, A. E. 
Hammond, W. H. White, and Fred White. It is expected the line 
will soon be extended to Tarbelville and East Wallingford. 


ST. ALBANS, VT.—At the annual meeting of the Rutland 
County Telephone and Telegraph Company, held in Middletown 
Springs, the following officers were elected: president and general 
manager, A. W. Foote, of Middlebury; vice-president and treasurer, 
W. E. Grover, of Middletown Springs; secretary, D. S. Carpenter; 
directors: J. E. Buxton, W. E. Grover and D. S. Carpenter, of 
Middletown Springs; W. F. Otis, of Danby; E. M. Brown, of Pawlet, 
and A. W. Foote, of Middlebury. 


BARRIE, ONTARIO—The town council has passed a by-law con- 
firming an agreement with the Bell Telephone Company, giving it 
an exclusive franchise for five years, dating back to April 1, 1906. 
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In exchange for this the company pays an annual rental of $300 
and gives four free telephones, in addition to the usual taxation. 
During this period the rates must not exceed $25 for business tele- 
phones and $20 for residences, the same rates being charged through- 
out the town irrespective of the distance from the central office. 
Previous to this subscribers more than a mile from the central 
office paid an additional $8 a year. 


READING, PA.—The charter of the Mountain Telephone Com- 
pany has been received. The enterprise is capitalized at $5,000, 
with these incorporators: Harvey W. Kemp, of Landis Store; Owen 
K. Schultz, Horace F. Tyson and Samuel B. Latshaw, of Barto, and 
Adam L. Mensch, of Huff’s Church. The new line will be connected 
with the Boyertown exchange of the Pennsylvania Telephone Com- 
pany and will extend through parts of Berks, Montgomery and 
Lehigh counties, covering a distance of thirty-four miles. The line 
will pass through New Berlinville, Eshbach, Barto, Dale, | 
Store, Henningsville, Longswamp, Stauffer’s Mill, Huff's Church, 
Hill Church, Shamrock, Bally, Fredericksville, Congo, Sassamans- 
ville and other points. 


TOLEDO, OHIO—The Central Union Telephone Company has 
awarded the contract to W. W. Bright for the erection of its new 
exchange on Hicks street, and ground has been broken for the 
building, which will cost about $30,000. The company will have five 
branch exchanges and one central exchange in Toledo when its 
plans are carried out.. The Delaware avenue exchange is about 
completed and will be in operation July 1. The exchange at Hicks 
street will open for business on September 1, and the Superior street 
exchange in lower town will be opened in the spring of 1908. The 
East Toledo exchange has been in operation for several years. The 
Central Union Telephone Company will spend over $100,000 in 
Toledo for these new exchanges. 


PERSONAL MENTION. 


MR. WILLIAM B. REES, manager of the lighting and power 
aeparument of the Syracuse (N. Y.) Lighting Conipany, which was 
recently absorbed by the United Gas Improvement Company, will 
resign on June 1. 


MR. JOHN POWERS, superintendent of the Sterling, Dixon & 
Eastern Electric Railway, in the state of Illinois, has resigned and 
will take charge of the Galesburg plant of the McKinley syndicate. 


MR. UDOLPHO SNEAD, president of the Louisville Gas Com- 
pany and also of the Louisville Lighting Company, has resigned the 
presidency of both corporations. Both resignations will take effect 
immediately. F. M. Sackett, an attorney and member of the 
directorate of both Kentucky corporations, will succeed Mr. Snead 
in both capacities. 


MR. PHILIP BARNHARD, Jr., of Lexington, Ky., has been ap- 
pointed general manager and assistant secretary of the Tuscarawas 
County Electric Light and Power Company, at New Philadelphia, 
Ohio. Mr. Barnhard was formerly the general superintendent of 
the traction lines running into Lexington. After the absorption of 
the traction lines by the Lexington Street Railway Company, Mr. 
Barnhard was given a position with the savings department of the 
Third National Bank. 


DR. BENJAMIN IDE WHEELER, president of the University of 
California, has been invited to accept the presidency of the Massa- 
chusetts Institute of Technology. Dr. Wheeler was born in Massa- 
chusetts, in Randolph county, July 15, 1854. He received his earlier 
education in the schools of Haverhill and Saco, completing his pre- 
paratory training at Colby Academy. He entered Brown University 
in 1871, and at the time of his graduation, in 1875, was class orator. 
From 1875 to 1879 he was teacher in the classical department of 
the Providence (R. I.) High School, and for the next two years in 
Brown. The next three years were spent abroad. He received the 
degree of Ph.D. at Heidelburg. Dr. Wheeler was appointed in- 
structor at Harvard, and a year later, in 1886, was elected professor 
of comparative phililogy at Cornell. In 1896 he was appointed 
professor of Greek in the American School of Classical Studies 
at Athens, and in 1899 became the head of the University of Cali- 
fornia. 
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ELECTRIC LIGHTING. 


FREDERICKSBURG, TEX.—The present electric light plant is 
to be enlarged and many improvements inaugurated. 


BOWLING GREEN, KY.—The Green River Hydroelectric Com- 
pany, organized some time ago with a capitalization of $150,000, 
has begun work on its system at Glenmore. 


SPARTANBURG, S. C.—The Electric Manufacturing and Power 
Company is considering the development of Nesbitt’s shoals, on 
Tyger river, where it may erect a large electric light plant. 


MOUNT PLEASANT, MICH.—The Mount Pleasant Electric 
Light Company has sold the lighting plant to E. O. Harris, head 
of the Harris Milling Company, of Mount Pleasant. The considera- 
tion was $13,000. 


VERSAILLES, KY.—The Versailles Electric Light Company, 
composed of Pennsylvania capitalists, represented by Edward 
Gunster, of Wilkes-Barre, has sold its electric light plant here to 
Harry Reid, formerly of New York. l 


ALBANY, N. Y.—The state gas commission has denied the ap- 
plication of the West Shore Electric Company for a certificate of 
authority to install an electric lighting plant at Coeymans and to 
furnish electric service in Ravena and in the village of New Balti- 
more. 


WAPAKONETA, OHIO—The village council of Cridersville has 
sold the electric light plant and a five-acre tract, including several 
factory buildings, to a number of Lima capitalists connected with 
the Fort Wayne, Van Wert & Lima Traction Company, the highest 
bidders. 


DETROIT, MICH.—Under the terms of the contract made by the 
village of Fairview with the Edison Illuminating Company, Detroit, 
it will be required to pay that company $67.50 per arc lamp for the 
lights in that village until January 1, 1912. The village now has 
forty-four lamps furnished by the Edison company. 


RUSSELLVILLE, ARK.—The city council has granted a fran- 
chise to the Southern Traction and Power Company, of Pine Bluff, 
authorizing this company to furnish electric lights to the town and 
a system of waterworks. The company proposes to build a concrete 
dam at Cagles’ mills, about six miles from town, which will furnish 
the necessary power. 


BRISTOL, VA.—It is proposed to develop 4,000 horse-power at 
the fish dam on the Holston river, ten miles from Bristol, Tenn., 
and distribute the electricity for power and lighting purposes. 
Charies Hall Davis and associates, of Petersburg, Va., have sub- 
mitted to the city of Bristol, through their engineers, Charles 
Hansel & Company, of New York, a proposition to build the plant. 


STOCKTON, CAL.—The American River Electric Company has 
commenced work on a large auxiliary electric plant which will be 
located on the north bank of the Stockton channel and cost about 
$250,000. The main building will be of reinforced concrete and 
steel, and high-pressure machinery will be placed in position to 
supply current when the plant on the American river is out of 
commission. 


GREAT FALLS, S. C.—Announcement has been made that work 
has been resumed by the Southern Power Company at the Rocky 
Creek Station, a short distance below Great Falls. More than 200 
men are now employed. The development at Ninety-nine Islands, 
on the Broad river, moves on apace. The railroad will soon be com- 
pleted which will permit the heavy machinery necessary to be 
brought to the site of the plant. 


DELAWARE, OHIO—The stockholders of the Delaware Electric 
Light, Heat and Power Company at their annual meeting elected 
the following directors: Dr. A. J. Lyon, Adolf Frank, M. Miller, 
J. G. Rosenthal, T. J. Griffin, W. F. Dodge, B. F. Freshwater, James 
Wilson and J. E. Campbell. The directors organized as follows: 
president, Dr. A. J. Lyon; vice-president, A. Frank; treasurer, M. 
Miller; secretary, J. G. Rosenthal. 


WICHITA, KAN.—The Wichita Electric Light and Power Com- 
pany has made a twenty-five per cent reduction in its rates for light 
and power, which is in accordance with the terms of its new thirty- 
vear franchise granted by the city. Further reductions are to be 
made each year for the first five years, which will ultimately 
make the net rate about thirty-three per cent less than under the 
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The company is expending $75,000 in new machinery 
and reconstruction of lines. 


HOLLAND, MICH.—The municipal electric light and water 
plants during the past year yielded a net profit of $5,686.57, of which 
amount $3,337.69 is credited to the light plant and $2,348.88 was 
realized from the water plant. The present combined valuation 
is $219,550.05, of which amount $84,904.70 is invested in the light. 
plant and $134,645.35 in the water plant. The bonded indebtedness 
is: light, $49,000; water, $80,000. Light is furnished at eight and 
one-third cents per kilowatt-hour. 


SPARTANBURG, S. C.—The Broad River Power Company, of 
Elberton, Ga., has been incorporated by A. S. J. Stovall, E. B. Tate, 
I. G. Swift, A. S. Oliver and associates. The company proposes to 
develop water powers on the Broad, South Broad and North Broad 
rivers for electrical purposes, and expects to obtain 15,000 horse- 
power. Elberton, Bowman, Comer, Royston, Carlton and Athens, 
Ga., are to be furnished current for power and lighting purposes. 
The company has a capital stock of $250,000, and $50,000 is said to 
have been paid in. 


WHITESBORO, N. Y.—The town board has granted a franchise 
to the Oriskany Hydroelectric Company to generate electricity on 
the Oriskany creek, at Pleasant Valley, near Summit Park. The 
company contemplates the erection of a power plant that will in- 
volve an expenditure estimated at $300,000. The plant will be 
located at the site of the old Oriskany Woolen Manufacturing Com- 
pany, an option on which property has been secured, together with 
hundreds of acres of land in the vicinity. The old dam will be 
rebuilt and it is expected that work on the power station will be 
commenced next fall. The company proposes to sell electricity for 
power and illuminating purposes to the villages along the valley 
from here to Norwich. 


PROVIDENCE, R. I.—The control of the Woonsocket. Electric 
Machine and Power Company has passed from the citizens of Woon- 
socket, who organized {it and built it to its present proportions, to 
the stockbrokers’ firm of Estabrook & Company, of Boston, which 
is said to represent the Sayles interests, of Pawtucket, which already 
owns the Woonsocket Gas Company as well as the lighting plants 
of the towns and cities between Woonsocket and Providence. The 
price paid per share was $155.15, less the amount caused by the 
defalcation of the defaulting treasurer, Levi C. Lincoln. The 
directors of the company, at the suggestion of Estabrook & Company, 
elected N. P. Wilcox, of Medfield, general manager of the company 
in Woonsocket. E. P. Allen, of Somerville, Mass., was elected 
treasurer. 


BLUFFTON, IND.—The Marion, Bluffton & Eastern Traction 
Company has made a proposal to the city council to furnish the 
city electric current at ten per cent less than it is now costing the 
city to manufacture it, the cost to be determined by a committee 
consisting of one councilman, one member of the traction company 
and the third to be selected by the other two. The company also 
agreed to run lines to factories in the city not now connected with 
the city plant. Should the proposal be accepted, it would mean the 
abandonment of the city’s electric light plant and the retention of 
its poles, wires and transformers, the city to buy the current at 
wholesale, to be sold at retail. The Marion, Bluffton & Eastern 
Company buys its power from the Marion Heating and Lighting 
Company, a branch of the American Electric and Power Company. 


ENGINEERING SOCIETY NOTE. 


SCHENECTADY BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The annual meeting of the Schenectady 
(N. Y.) branch of the American Institute of Electrical Engineers 
was held on May 23, about 500 members being present. The report 
of the treasurer showed the total receipts for the year to be $1,200, 
with a balance on hand of $773.88. The secretary's report showed 
an increase in membership from 200 to more than 900 during the 
year. Nearly all the old officers were reelected, as follows: honorary 
chairman, Dr. C. P. Steinmetz; chairman, D. B. Rushmore; vice- 
chairmen, E. H. Anderson, A. H. Armstrong, E. A. Baldwin, E. E. 
F. Creighton, William Dalton, G. H. Hill, E. B. Merriam, A. L. 
Rolrrer and C. W. Stone; corresponding secretary, W. C. Andrews; 
recording secretary, J. M. Knox; treasurer, A. S. Kappella; libra- 
rian, H. E. White. 


June 1, 1907 


INDUSTRIAL ITEMS. 

THE FRANKLIN ELECTRIC MANUFACTURING COMPANY. 
Hartford, Ct., will have an exhibit of Franklin, Gem, tantalum an] 
standard Jamps in space 2 in connection with the convention of the 
National Electric Light Association, which will be held at Wash- 
ington next week. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., in catalogue No. 19, describes and illustrates 
enclosed fuses and blocks, open-link fuses and tested fuse wire. 
This catalogue is very handsome in appearance, and is copiously 
illustrated and replete with interesting and practical information 
concerning “Union” fuse protecting material for every kind of elec- 
trical service. l 


THE GUY V. WILLIAMS COMPANY, Granite Building, St. 
Louis, Mo., has been organized to take over the business of the 
Williams & Bernhard Company. This company will act as agents 
in St. Louis and the Southwest for the following companies: Amer- 
ican Instrument Company, the Bristol Company, Switchboard Equip 
ment Company, Collyer Insulated Wire Company, the Phelps Com- 
pany, Lincoln Motor Works and C. J. Toerring Company. Mr. Guy 
V. Williams, who has been prominently identified with the incan- 
descent lamp industry, is president of this new company. 


V. C. GILPIN, 120 Liberty street, New York city, has taken the 
agency for New York, New Jersey and eastern Pennsylvania for 
the flexible conduit manufactured by the Alphaduct Company. Mr. 
Gilpin’s office also acts as an agency for the following: American 
Conduit Manufacturing Company, manufacturer of enameled steel 
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conduit; Scranton Button Company, manufacturer of moulded elec- 
trical fittings; Steel City Electric Company, manufacturer of “Star” 
bushings, locknuts, etc., and the Sterling Electric Company, manu- 
facturer of flexible steel conduit and armored conductor. 


THE WESCO SUPPLY COMPANY, Fort Worth, Tex., and St. 
Louis, Mo., importer and jobber of electrical machinery and sup- 
plies, announces the establishment cf a new branch office at Bir- 
mingham, Ala. This office will be in charge by W. W. Mocre, who 
for several years has managed the apparatus department of the 
company with headquarters at St. Louis. Mr. Moore is a native 
cf the South and is a capable and well-posted man in this particular 
Lranch of the electrical business, and his wide acquaintance and 
many friends in that section assure the company in advance of an 
extensive and profitable patronage through its newly established 
office. 

THE G. I. INCANDESCENT LAMP COMPANY, Cleveland, Ohio, 
whose main office and factory are located at 1811 East Forty-fifth 
street, has appointed the W. F. Irish Electric Company, 60 Cortlandt 
Street, New York city, as its special representatives for New York and 
Vicinity. In future this company will carry in stock at New York, 
incandescent lamps of the G. I. type for all voltages, circuits and 
conditions, and can take care of all orders for this line promptly 
from stock. The G. I. company recently secured the largest single 
installation of GEM lamps in the world, this installation being the 
new Pierce Building, St. Louis, Mo. In this building there are 
7,614 sockets; 6,000 of these sockets contain fifty-watt twenty- 
candle-power G. I. GEM incandescent lamps; 1,014 in the lobbies 
contain fifty-candle-power G. I. GEM high-efficiency units. 


Record of Electrical Patents. 


Week of May 21. 


853,989. VACUUM-TUBE LAMP. Daniel M. Moore, Newark, N. J., 
assigror to Moore Electrical Company, New York, N. Y. The 
tube is filled with electrically treated hydro-benzamid. 


853,990. AUTOMATIC ELECTRICAL CUTOFF. Robert H. Mc- 
Dowell, Alliance. Ohio, assignor to the Electric Filter Company, 
Alliance, Ohio. A combined water faucet and switch. 


854,013. DANGER SIGNAL FOR PORTABLE ELECTRIC TOOLS. 
James I. Ayer, Cambridgeport, Mass., assignor to Simplex Elec- 
tric Heating Company, Boston, Mass. A small lamp indicates 
when the current is turned on. 


854,015. LIMIT-SWITCH. George Baehr, McKeesport, Pa., assignor 
to Electric Controller and Supply Company, Cleveland, Ohio. 
A motion-limiting device for reversing controllers. 


854,020. BRANCH CONDUIT BOX FOR ELECTRIC WIRES. Leon 
W. Bossert, Utica, N. Y. ‘The box is subdivided into compart- 
ments. . 

854,025. TELEPHONE TRANSMITTER. Ralph C. Browne, Salem, 


Mass., assignor to John Abbott, Winchester, Mass. The granu- 
lar conductor is held between movable non-conducting walls. 


854,028. ELECTRIC WOOL WASHING AND CLEANSING AP- 
PARATUS. George D. Burton, Boston, Mass., assignor to Amer- 
ican Electrical Process Company, Boston, Mass. The current 
from a number of electrodes is passed through the vat. 


$54,039. COMMUTATOR-SWITCH. Edward B. Jacobson, Pittsfield, 


Mass., assignor to Pittsfield Spark-Coil Company, Pittsfield, 
Mass. A battery switch. 
854,050. ELECTRICAL DRIVING MECHANISM. Gustave CT. 


Marx, Elizabeth, N. J., assignor to Diehl Manufacturing Com- 
pany. A motor fitted with a friction clutch. 


854,072. ELECTRIC-LIGHTING SYSTEM FOR RAILWAY CARS. 
William J. Bohan, St. Paul, Minn. A train-lighting system. 


854,076. PHOTOGRAPHIC-PRINTING MACHINE. Joseph C. Cal- 
houn, Holland, Mich., assignor of one-half to George P. Hum- 
mer, Grand Rapids, Mich. The lamps are controlled by a clock. 


854,094. ELECTRICAL CONDUCTOR AND ARMOR THEREFOR. 
Charles J. Klein, New York, N. Y., assignor to Ralph Abraham 
Schoenberg, New York, N. Y. A combination of a plurality of 
electrical conductors and a plurality of flattened longitudinally- 
tapering, open-ended armoring members, the end portion of one 
fitting into a larger end portion of another. 


854,104. WACUUM-TUBE LAMP. Daniel M. Moore, Newark, N. J., 
assignor to Moore Electrical Company, New York, N. Y. A 
vacuum tube lamp containing graphitic acid. 

854,107. MAGNETIC CLUTCH. Alfred Pick, Yonkers, N. Y., as- 
signor of fifteen one-hundredths to William W. Butler, Yonkers, 
N. Y. A magnet having an unhomogeneous magnetic circuit. 


854,120. DEVICE FOR AMPLIFYING ELECTRICAL CURRENTS. 
John S. Stone, Cambridge, Mass.. assignor to John A. Chrystie, 
Louis Duncan and Walter H. Turner, New York, N. Y. A 
michrophonic transmitter, magnetically controlled. | 


854,121. SYSTEM OF ELECTRICAL DISTRIBUTION. Simon B. 
Storer, Syracuse, N. Y. An electrical balance is established by 
a regulator having resistances of different temperature coeffi- 
cients. 

§54,122. SYSTEM OF ELECTRICAL DISTRIBUTION. Simon B. 
Storer, Syracuse, N. Y. A device for operating electric regu- 
lators. 

854,123. VOLTAGE REGULATOR. Simon B. Storer, Syracuse, 
N. Y. Automatic means are provided for controlling the con- 
nections of two transformers. 

854,153. ELECTROMAGNETIC MEANS FOR TRANSPORTING 
NON-MAGNETIC MATERIALS. Ethan I. Dodds, Pullman, Il. 
A transporting magnet. 

854,164. AUTOMATIC SWITCH FOR TELEPHONE INSTALLA- 
TIONS. Paul Hildebrand, Munich, Germany. An automatic 
system. 

854,177. ELECTRIC GAS LIGHTER. Edmund H. Pryce, Yonkers, 
N. Y. A magneto igniter. 

854,203. TELEPHONE EXCHANGE APPARATUS. Claude D. 
Enochs, La Crosse, Wis., assignor to the Vote-Berger Company. 
An automatic steadying resistance is used. 

854,204. TELEPHONE EXCHANGE APPARATUS. Claude D. 
Enochs, La Crosse, Wis., assignor to the Vote-Berger Company. 
A ballast is placed in circuit with the signal. 

854,205. CIRCUIT-CLOSING DEVICE. Frederic W. Erickson, New 
York, N. Y. A push-button. ` 


854,272. HEAT COIL. Frank B. Cook. Chicago, Ill. A fuse. 


$54.277. MEANS FOR COOLING TRANSFORMERS. Frederick 
Darlington, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. The transformer case is sub- 
merged in a tank containing a liquid having high specific heat. 

854,278. RADIATOR. Frederick Darlington, Pittsburg, Pa., as- 
signor to Westinghouse Electric and Manufacturing Company. 
Sealed tubes, containing a volatile fluid, project from the cool- 
ing fluid. 

854,279. TELEPHONE EXCHANGE SYSTEM. William W. Dean, 
Elyria, Ohio, assignor to the Dean Electric Company, Elyria, 
Ohio. A central energy system. 

854,300. VACUUM-TUBE ELECTRIC APPARATUS. Daniel McF. 
Moore, Newark, N. J., assignor to Moore Electrical Company, 
New York, N. Y. A vacuum regulating valve. 

854,309. SUPPORTING MEANS FOR ELECTRIC APPARATUS. 
Emerson G. Reed, Wilkinsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. An adjustable, support 
for transformers. ` 
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354.311. TRANSFORMER COIL SUPPORT. Charles E. Skinner, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. An extensible frame for supporting trans- 
former coils. 


$54,312. MEANS FOR COOLING TRANSFORMERS. Charles E. 
Skinner, Wilkinsburg. and Samuel M. Kintner, Pittsburg, Pa., 
assignors to Westinghouse Electric and Manufacturing Com- 
pany. Streams of cooled liquid are forced through the trans- 
former. 


854,315. INSULATOR. Henry D. Stauffer, Oregon, Ill. 
insulator. 


854,316. ELECTRICAL APPARATUS. Wilbur H. Thompson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company: A number of independent secondaries asso- 
ciated with one primary coil. 


854,326. BATTERY PLATE AND PROCESS OF MAKING SAME. 
Joseph Bijur, New York, N. Y., assignor to the General] Storage 
Battery Company. The active portions are connected to the 
grid at a few points. 


A split 


654,277 — MEANS FOR COOLING TRANSFORMERS. 


854,327. INDICATING MECHANISM FOR ELECTRIC FUSES OR 
CUTOUTS. Leonard B. Buchanan, Woburn, Mass. An indi- 
cator for an enclosed fuse. 


854,328. RAIL BOND PROTECTOR. Leonard B. Buchanan, Wo- 
burn, Mass. A shield for protecting rail bonds. 


854,337. TRUNK LINE TELEPHONE SYSTEM. William W. Dean, 
Chicago, IH., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. Employs a third conductor for signaling. 


854,344. ELECTRICAL SIGNALING APPARATUS FOR ENGINES. 
George J. Exterkamp, Covington, Ky., assignor of one-half to 
John A. Thobe, Covington, Ky. A track signaling system. 


/ , 


854 300. —V acucM-TUusBe ELECTRIC APPARATUS. 


$54,362. GENERATION AND DISTRIBUTION OF ENERGY. John 
F. Kelly, Pittsfield, Mass. An alternator excited by alternating 
currents. 


£534,369. RECEPTACLE AND PLUG FOR ELECTRICAL CON- 
NECTIONS. Walter S. Mayer, Philadelphia, Pa., assignor to 
the Machen & Mayer Electrical Manufacturing Company, Phila- 
delphia, Pa. A method of construction. 
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854,389. METHOD OF CASTING TROLLEY WHEELS. Francis 
B. Torrey, Portland, Me. A composite wheel. 


854,401. TELEGRAPH TRANSMITTER. John Burry, Ridgefield 
Park, N. J. A telegraph key. 


854,421. MAGNETO-ARMATURE. Theodore Hubert, New York, 
N. Y., assignor to Charles F. Splitdorf, New York, N. Y. Flanges 
of insulating material project over the windings. 


854,425. DYNAMOELECTRIC 3MACHINE WITH COMMUTATING 
POLES. Henry R. King, Hinsdale, IN., assignor to Western 
Electric Company, Chicago, Ill. A direct-current dynamo with 
compensating windings. 


$54,431. PRESS OR SAD IRON. James B. Replogle, Chicago, Ill. 
A magnetizing coil is enclosed within the iron. 


854,436. ELECTRICAL SWITCH. William M. Scott, Philadelphia, 
Pa., assignor to the Cutter Electrical and Manufacturing Com- 
pany, Philadelphia, Pa. A switch operated by a double toggle. 


854,438. MAGNETO-ARMATURE. Charles F. Splitdorf, New York, 
N. Y. The armature heads have projections extending between 
the windings. 


84,662.—ELECTRICAL CONDENSER. 


854,439. PORTABLE COMBINATION TELEPHONE SET. Alfred 
Stromberg, Chicago, 11l, assignor to Stromberg-Carlson Tele- 
phone Manufacturing Company, Rochester, N. Y. A hand tele- 
phone. 


854.455. LOCK FOR ELECTRIC SWITCHES. Frank W. Brandow, 
Pittsfield, Mass. A lock for igniter switches. 

854,489. TROLLEY POLE SUPPORT. John Gribben, Sharpsburg, 
Pa., assignor of one-half to David J. Morgan, Pittsburg, Pa. 
A post over which the supporting pole may be slipped. 


854,493. CLUSTER SOCKET. Gustav A. Harter, Chicago, Ill. 
body is of plastic insulating material. 


854,543. PARTY-LINE TELEPHONE SYSTEM. Guy E. Terhune, 
William M. Eidson and William B. Huston, Willow Hill, IN. 
Electrically operated means are provided for indicating a busy 
line. 


854.552. TELEPHONE SWITCH. James S. Alsobrook, Wood Sta- 


The 


tion, Ga. A hook switch. 
854,704.—DYNAMOELECTRIC MACHINE. 
854,554. ELECTRIC LIGHT FIXTURE. John F. Barrett, Chicago, 


Ill. A tubular fixture. 


854,562. ELECTRIC CONDUCTOR OR CABLE. Sidney G. Brown, 
London, England. A copper conductor associated with a mag- 
netic conductor of segmental form. 


854,662. ELECTRIC CONDENSER. Ignacy Moscicki, Fribourg, 
Switzerland. An electrolytic condenser, 


854,704. DYNAMOELECTRIC MACHINE. Walter J. Richards. 
Norwood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. Commutating poles 
are provided. 
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THE NATIONAL ELECTRIC LIGHT ASSOCIATION 
| CONVENTION. | 

The thirtieth convention of the National Electric Light Asso- 
ciation opened in the New Willard Hotel, Washington, D. C., 
Monday evening, June 3, when the associate members welcomed 
the delegates in the grand ballroom, where a fine display of 
electri¢a] apparatus was assembled. The decorations were mag- 
nificent, and, although compacted, the booths were set off to con- 
siderable advantage. It was distinctly a central-station gather- 
ing, with interest manifested particularly in thosé devices which, 
while insignificant in unit consumption of current, in the aggre- 
gate are peak-levelers that the central station is eager to place 
in the hands of its consumers. 
measuring instruments, both of switchboard and house-feeder 
The restricted space made it impossible to show very 
large pieces of apparatus, but even with this limitation the dis- 
play, as a whole, was one of the most creditable the association 
has held. 

The programme was replete with good, timely topics, and 
although of considerable length, by good management, the ses- 
sions were well attended and a vast amount of information was 
presented and discussed. 

Notwithstanding the fact 
that for a fortnight all that section of Virginia and Maryland 


Even the weather was propitious. 


contiguous to the District of Columbia was deluged with rain, 
Monday witnessed a clear sunrise, with Old Sol trying hard 
all through the week to present a cheerful countenance to those 
whose pleasure it was to enjoy the outdoor entertainment features 
provided by the local committee. 


ELECTRIC LIGHTING AND REFRIGERATION. 

One of ihe various plans proposed for helping out the electric 
light stations in increasing their output and to utilize their 
various waste products is to make use of the steam in a refrigerat- 
ing plant. This plan should work out very nicely in connection 
with the central station, which, during the cold months, sells its 
exhaust steam for heating purposes. The latter plan has, in 
many cases, proved .to be very remunerative, and has worked 
well, particularly as it disposes of the exhaust. steam at that 
time of the year when it is greatest in quantity. In one sense, 


it is unfortunate that there is no demand for heating during the 


entire year, but when other conditions are suitable, a refrigerat- 


ing plant may take the place of the buildings to be neated, and 
this would, of course, create a demand which is greatest in the 
warm months. A very interesting short discussion of this 


method of disposing of the exhaust steam is given elsewhere in 
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There was also a fine display of 
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this issue by Mr. Howard S. Knowlton. He considers several 
refrigerating systems, and points out the advantages of these 
with reference to their cooperation with an electric lighting 
station. 

It is desirable for every central station to dispose of as much 
af its waste products for profit as possible. A plan which con- 
templates selling the steam for heating purposes in winter and 
for refrigeration in summer works out very prettily on paper, 
but, of course, in actual practice the requirements would be such 
that all the advantages which might be expected will not be ob- 
tained. It is most likely that the two loads—that of heating and 
that of refrigeration—will overlap somewhat, but it is also 
probable that when this overlapping occurs that the steam de- 
manded by each will be less than the maximum. It is hardly 
likely that any station will be able to dispose of nearly all of its 
exhaust steam in this way, but it is much better to sell some of 
it at a fair profit than turn it into the air. 

Artificial refrigeration may, in another wav, help out the 
central station. Small automatic motor-driven refrigerators are 
now being introduced, to some extent, and as their advantages 
become known they will certainly be widely used. These plants 
do not, of course, utilize the waste product, but consume the 
direct production of the station. They, therefore, are advan- 
tageous in another way, but are desirable since they bring a load 
to the station in the summer, when it is normally least loaded. 
It seems likely that the electric lighting industry may become 
more or less closely connected with artificial refrigeration, and 
it is probably true that similar relations will be established with 
other industries, for the supply of convenient and safe power 
in a city ìs rapidly becoming one of its most important utilities 
—one upon which nearly all of its industries depend, to a greater 
or less degree. 


ELECTRICAL MANUFACTURES. 
A census of the electrical manufactures in the United States 
was taken in 1905, covering the production for the calendar year 
1994. 


taken, and the tables which have been compiled allow a number 


This is the first time a census of this kind has been 
of interesting features to be pointed out. The general figures 
have already been published in a table showing the manufac- 
tures of the United States, which appeared in the ELECTRICAL 
Review for December 8, 1906. A recently issued bulletin gives 
the report in greater detail. A general summary shows that the 
total value of the electrical products for the vear under con- 
sideration was $140,809,369. 
include the sum of $18,742,033, representing electrical products 


This figure does not, however, 


manufactured by concerns engaged primarily in the manufacture 
of other products. There were, in 1904, 754 establishments en- 
gaged in the manufacture of electrical appliances. This is an 
increase of shout 200 over the number existing in 1900, when 
the general census was taken. The capital has increased during 
the four years, however, about 100 per cent, showing that a 
good deal of money is going into the business, but the number 


of companies is not increasing as rapidly, due mainly to the 
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growth of the large companies existing previously, and to con- 
solidations. There is, however, a goodly number of small com- 


panies manufacturing many specialities. It is interesting to 
compare these figures with those of the census of 1880, when 
the electrical industry may be said to have been started. 'There 
were then only seventy-six manufacturing companies. Forty 
of these were making telephone and telegraph apparatus. The 
capital engaged in the business was $1,500,000. 

The value of the products made by companies engaged strictly 
in the electrical business, $140,800,000, may be compared with 
$90,400,000, the value of products for the year 1900. The cost 
of the materials for the last census was a little over $66,800.000. 
For the preceding census it was $49,460,000. This increase in 
the value of the products as compared with 1880 is 620 per cent, 
although the cost of the materials increased 690 per cent. As 
compared with 1900, the increase is fifty-two per cent in the 
value of the products, and but thirty-five per cent in the cost 
of the materials. The industry employs now forty-six times as 
many wage-carners as were employed in 1880, and has paid out 
forty-five times as much for services. It is worthy of note that 
during the last five years there has been a notable increase in 
the amount paid out to employés, and there has been no serious 
strike. 

It is also interesting to note the principal items going to 
make up this magnificent total of electrical manufactures. The 
first in point of importance is, of course, the dynamo, upon which 
all else depends. Here the increase is as significant as that 
in number, for in 1900, 10,500 dynamos were constructed, with 
In 1904 a 
little over 15,000 machines were turned out, but the rating was 
1,328,000 horse-power. 
from seventy-three horse-power to eighty-eight. 


an aggregate rating of about 771,000 horse-power. 


Thus, the average size has increased 
It seems, at 
first, surprising to notice how many more direct-current gen- 
erators are built than alternating. In 1905 there were nearly 
14,000 of the former, and only 1,324 of the latter. This is 


explained, however, by the fact that the latter machines are 


used mainly as generators in large stations, while the others are 
employed in isolated plants, in small places, and for distributing 
the power generated by the larger machines. These direct-current 
generators, nevertheless, have an aggregate rating of nearly 
double that of the alternating-current generators, the figures be- 
Ing 853,800 horse-power for the direct-current machines, and 
174,443 for the alternating. The average horse-power for the 
direct-current machine was sixty-two, while that of the alternat- 
ing-current generator was 358. Both of these figures show 4 
substantial increase in size over the census taken four years 
before. 

The statistics showing the production of motors are also sig- 
nificant. The total figures are 79,877 machines built in 1905, 
and 35,601 in 1900. The aggregate horse-power shows a ditfer- 
ent proportion, however, it being 678,910 in the later year, and 
915,705 in the earher—that is to sav, more than twice as many 
motors were built, but the average size was only about one-half. 


The strect railway motor is an exception to this, as there were 
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actually less machines constructed during 1904, and the ratings 
of these had increased. The figures were 12,298 motors in 1904, 
as compared with 15,284 for 1900; the average rating was forty- 
four horse-power for 1900, and fifty-eight for 1905. 

Another active branch of the industry, and one indicative of 
the general condition, is the output of incandescent lamps. The 
increase here was startling, for in 1900 there were less than 
26,000,000 lamps turned out, and in 1904 114,296,053. The 
greater number of these are of the standard sixteen-candle-power 
rating, although there was a very respectable number—nearly 
20,000,000 lamps—of a lower rating, these not including’the 
miniature decorative lamps. 

Still another branch typical of development in certain direc- 
The total 
value of this apparatus reported in the census for 1905 was 
$15,864,000. For the 1900 census it was $10,500,000. 

It is very evident from these figures that the electrical de- 


tions is the manufacture of telephone apparatus. 


velopment has gone on rapidly, and at the same time on a most 
substantial basis. Nearly all of the material which has been 
turned out is durable and lasts for a number of years, and this 
represents an increase in property, for although one frequently 
hears of old apparatus being replaced by new, this, comparatively 
speaking, accounts for but a small percentage of the yearly out- 
put. Moreover, the great increase in small appliances indicates 
how the use of electrical apparatus is spreading in all fields; 
in fact, a goodly number of the many motors manufactured are 
placed in mills and shops, where they take the place of other 


power appliances. 


TRANSMUTATION OF MATTER. 

At a recent convention of the German Electrochemical So- 
ciety, a report of which is given on another page of this issue, 
a group of papers dealing with the subject of radioactivity were 
read, all of which gave interesting results of experiments in 
various phases of this phenomenon. One of these was of par- 
ticular interest, because it seemed to give pretty conclusive evi- 
dence of the production of helium by the disintegration of 
radium. Another gave the results of an investigation to de- 
termine whether the apparent change in weight which had been 
observed was real. This latter paper is of much importance, 
not because of the results which it gave—in fact, these were 
negative—but because of the emphasis which it put upon the 
necessity of avoiding every possible source of error in the study 
With the 
material sealed within a glass vessel, there was an apparent 


of this new and striking branch of physical science. 


change in weight easily measured in a balance. This seemed at 
first good evidence of a loss of weight, as the tube became lighter; 
but the difference in weight was finally found to be caused by 
the changes in temperature of the tube and its contents, due to 
the chemical changes going on within it. This increase in tem- 
perature, by causing a slight increase in the volume of the tube, 
decreased its specific gravity, and thus gave rise to the apparent 
change in weight. When the tube had come to a stable condition 
and reached its original temperature, the weight was found to 
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be identically what it had been when the tube was sealed up. 
Thus, it will be seen that all apparent effects may not be real, 
no matter how carefully the observations were made, and when- 
ever they are in disagreement with our fundamental ideas of 
physics and chemistry, they should be scrutinized closely and put 
to every possible test. The new phenomena are puzzling enough, 
and are changing our ideas of matter rapidly. There is there- 
fore all the more need to be careful. 


WIRELESS POWER FOR SHIPS. 

Occasionally, prophesies have been made by visionaries, as 
well as others, that the day of the steamship will soon be over, 
and its place will be taken by an electrically propelled vessel. 
This prophesy was given more weight than usually attaches to 
such forecasts when it was reiterated by Sir Hugh Bell, in his 
presidential address delivered recently before the Iron and Steel 
Institute, of Great Britain. He said that the old coal-burning 
machinery would be displaced, and that vessels with little or no 
machinery on board, with barely any crew, will speed on their 
way, drawn by the electric force generated at Niagara and trans- 
He thought, 
strange as this forecast might seem, it was no more incredible 


mitted over the ocean by wireless telegraphy. 


than what had happened during the preceding century. 
The prophesy does seem somewhat optimistic at the present 
time, particularly if one would apply to the process contemplated 


' our present knowledge of wireless transmission of power, even 


when employed for such infinitesimal work as affecting a delicate 
wireless receiver. But, theoretically, the thing is not impossible, 
and we can only hope that it will become yearly more probable, 
and that eventually the ocean steamer will be as independent and 
as simply controlled as a trolley car. ; 


' THE ACETYLENE BLOW-PIPE. 

The electric current has given us several direct means of 
obtaining high temperatures, but there is an interesting and 
useful secondary method resulting from the application of the 
electric furnace. This is the acetylene: blow-pipe, in which 
acetylene gas takes the place of hydrogen in the ordinary oxy- 
hydrogen blow-pipe. The advantages of the system are the 
higher temperature obtainable, which is said to be over 6,000 
degrees Fahrenheit—some 2,000 degrees higher than that given | 
by the oxyhydrogen flame. Acetylene is easily produced by the 
simple method of submerging calcium carbide in water. There 
ig no danger with properly constructed apparatus, and there is 
no difficulty in storing the material. Further, the electric fur- 
nace makes available materials which, by a similar treatment, 
give off oxygen gas. Thus, by means of two small gas generators 
and two solid chemicals, one can obtain, whenever necessary, 
this intense temperature, which may not only be employed for 
melting materials, but is used for welding steel and cast-iron, 


and even for cutting these metals. The system is now in use, 
to some extent, both in this country and abroad. Its simplicity 
and ease of control are much in its favor, and its use makes 
possible considerable improvement and simplification in the 
manufacture of many articles of metal. 
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The Bunsen Society Meeting at Hamburg. 


HE fourteenth annual meeting of 
the German Society of Electro- 
chemists, held at Hamburg, May 

9-15, was a successful gathering, about 
200 members and forty ladies being pres- 
ent at the meeting. 

The interest in the papers and discus- 
sions was well maintained; the groun of 
papers upon “Radioactivity and the Dis- 
sociation of the Atom,” placed first upon 
the programine, being perhaps, the most 
attractive and valuable of the contribu- 
tions to this year’s conference. 

Among others present at the Hamburg 
meeting were: Nernst, Landolt, Richards, 
Abegy, Bodenstein, Will, Danneel, 
Foerster, Haber, Le Blanc, Lepseus, Löb, 
Luther, Marckwald, Schenck and Tam- 
mann. Dr. H. T. Von Böttinger, one of 
the honorary members of the society, and 
Professor van't Hoff, both of whom are 
usually present at the annual meetings of 
the society were prevented from attend- 
ing this year’s meeting by illness, and 
Professor Ostwald, who has recently re- 
tired from his active teaching work in 
Germany, was another notable absentee. 
Dr. H. T. Von Bottinger communicated 
through the council his intention to pro- 
vide the necessary funds for a Bunsen 
medal which is to be presented every two 
years, commencing in 1908, for valuable 
research work in the domain of electro 
and physical chemistry. The selection of 
the recipient will be left in the hands of 
the council. The medal will be of gold 
and worth between $120 and $145. 

The council also announced that Vienna 
had been selected as the meeting place 
for the 1908 vathering, but that the date 
had not been fixed. 


I—PAPERS AND DISCUSSIONS UPON RADIO- 
ACTIVITY AND THE THEORY OF 
ATOMIC DISSOCIATION. 


The first paper upon this subject was 
presented by Professor Voller, of Ham- 
burg, who gave a short descriptive account 
of radioactive phenomena, illustrated by 
experiments; twenty milligrammes of ra- 
dium bromide, lent to the author by 
Direktor Hausreth, of Magdeburg being 
utilized for this demonstration. 

Professor Marckwald, of Berlin, fol- 
lowed with a paper dealing with the 
chemical properties of the radioactive ele- 
ments and their methods of separation. 
As regards the general method of prepar- 
ing radium from the earths containing it, 


By John B. C. Kershaw. 


Professor Marekwald stated that the earth 
should be opened up with sulphuric acid, 
and the mixture of insoluble sulphates 
contained in the residue treated with a 
dilute sodium carbonate solution and 
finally with a concentrated solution of 
the same salt, in each case at the tempera- 
ture of ebullition. 

The radium and barium sulphates are 
only decomposed by the last-named treat- 
ment, and having separated these froin 
the other bases, the radium is finally 
separated from the bariuin salt by re- 
peated crystallization of the bromide into 
which form both carbonates are converted. 
The purity of the salt is generally tested 
by means of spectrum analysis, but the 
results of this are often misleading. 
Demorzais recently obtained a spectrum 
containing no barium lines from a sample 
which had an atomic weight of 175 and 
therefore contained at least fifty per cent 
of barium. An electrolytic method of sep- 
aration can also be employed. When using 
a mercury cathode, more radium than 
barium is obtained at the negative elec- 
trode. This method, lke all other 
methods of separation, must be operated 
upon the fractionating principle, the 
process being repeated many times until 
approximate purity is obtained. A third 
method of separation described by the 
author depends upon the use of sodium 
amalgam, which absorbs more radium 
than barium from mixtures of the two 
elements. A fourth method of separation 
has been proposed by Thiel, and is based 
upon the different dissociation tempera- 
tures of the two carbonates. If the mix- 
ture of barium and radium carbonates 
be heated in an electric furnace at a high 
temperature, one of the carbonates will be 
found to dissociate before the other. 

The third paper of this series was con- 
tributed by Professor G. Meyer, of Frei- 
burg, who discussed the formation of 
helium from radioactive elements. The 
determination of the helium produced 
by this change and of the charac- 
teristic emanations given out by the 
helium are found to be much disturbed 
by the presence of nitrogen, and it is 
therefore necessary to exclude this gas. 
Mever then described the well-known ex- 
perimental work of Ramsay and of Geisel 
relating to this subject. These investi- 
gators found helium lines in the spectrum 
obtained from closed tubes containing 


radium one month after they were sealed 
up. In order to meet the objection raised 
that this helium may have been first ab- 
sorbed and then occluded by the uranium 
residues with which the test was made, 
Heinstedt and Meyer carried out the fol- 
lowing modified form of this experiment. 
Fifty milligrammes of radium bromide 
were enclosed in a glass tube, to which a 
Geissler tube was connected, and after 
cooling the apparatus by means of liquid 
air, and exhausting it of all gases, hydro- 
gen was passed through the Geissler tube 
for three days, and the whole then sealed 
up. Under these conditions the tube glowed 
strongly, the light rays gradually faded 
and after a period during which unknown 
lines appeared in the spectrum and then 
vanished, the well-known helium lines ap- 
peared at the end of four months. As a 
further test the radium salt was heated 
in a vacuum in order to remove all oc- 
cluded gases. No helium lines could be 
observed in the spectrum until after the 
expiration of fourteen days. A still more 
drastic test was then carried out as fol- 
lows: forty milligrams of radium were 
heated in a quartz-glass tube until the 
radium sublimed and deposited at the 
other end of the tube. The tube was then 
filled with hydrogen and allowed to stand 
until the next day, when the heating to 
the sublimation point of the radium was 
repeated. At the end of some weeks the 
helium lines however once more appeared. 
In conclusion Meyer discussed the views 
of Rutherford concerning the emanations 
from radium of a particles which are 
chemically combined with helium, and the 
fact that one atom of the emanation 
vielded one atom of helium. Radiums A, 
B, and C yield a particles, and therefore it 
might be expected that one part of the 
emanations would vield three parts of 
helium. Rutherford had calculated that 
in every second one gramme of radium 
produced 2.5 X 10°"! atoms of helium, 
while Ramsay caleulated from direct ex- 
periment that in one year one gramme of 
radium would vield twenty-five cubic 
millimetres of helium. The method of 
determining the amount of helium pres- 
ent in the latter case was based upon the 
comparison of the spectrum of the tube 
containing the unknown quantity of 
helium, with that of a second tube con- 
taining a known amount. In order to 
remove the impurities from the mixed 
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gases contained in the tube, absorption 
by carbon prepared from cocoanut, or by 
fused calcium was employed. In the dis- 
cussion upon this paper Arndt pointed out 
that calcium volatilized at a temperature 
below its melting point, and in this state 
combined with all gases with the excep- 
tion of the inert or “noble” gases. 

The fourth paper of the series by von 
Lerchs upon “The Nature of the Radio- 
active Emanation,” and the fifth by O. 
Hahn upon “The Hypothesis of Atomic 
Dissociation” contained merely a résumé 
of the existing knowledge upon these sub- 
jects and embraced no new matter; while 
that of Levin upon “Some Consequences 
of the Theory of Atomic Dissociation,” 
discussed the age of the earth and the 
probable temperature of the moon. 

The final paper of this series was con- 
tributed by Professor Henrich, of Er- 
langen, and dealt with “The Radioactivity 
of the Air and Water from Mineral 
Springs.” A rapid method of determin- 
ing the radioactivity of a water had been 
worked out by Giinther and Tegetmeyer 
of Brunswick, and was based upon the 
measurements of the conductivity by dis- 
charge of an electroscope after shaking 
the water in a closed vessel with air. 
Maihe on the other hand had proposed as 
a measure of the activity the fall of 
electromotive force measured in thou- 
sandths of a volt which occurred in one 
hour with one litre of the water or air, 
and a table was exhibited showing the 
radioactivity of a large number of spring 
waters expressed in this unit of value. 

The highest value was found in the 
water from the springs of Ichia. The 
activity was found however to vary enor- 
mously—waters of the same chemical con- 
stitution being examined and found to 
show radioactivity ranging from three 
up to 150 Maihe units. 

Samples from the same spring also 
showed marked variations and after heavy 
rains the suspended matter in the spring 
water was often found to be more radio- 
active than the water itself. The spring is 
always found, however, to be most active 
at its original source, and the longer it 


is left in contact with air, the weaker this ' 


activity becomes. From the incrustations 
left by the water in its flow over rocks, 
one can obtain small amounts of radium. 


The cold springs are more radioactive | 


than the hot. 

In the general discussion upon these 
seven papers it was specially noted that 
the experimental evidence brought for- 
ward showed that the change from radium 
into helium occurred equally quickly at 
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the temperature of liquid air, as at a 
red heat. Nernst explained this fact by 
the very large amount of heat energy pro- 
duced and liberated by the atomic disso- 
ciation going on within the mass, as com- 
pared with that communicated to it di- 
rectly from external sources, and deduced 
from it the proof that in this change one 
was not dealing with an ordinary chemical 
process or reaction. 

Dr. G. Tammann raised objections to 
the statement that in all uranium 
minerals the proportion between uranium 
and the radium is expressed by the ratio 
1: 3.8 X 107, and argued that in dif- 
ferent portions of the mineral the ratio 
was probably quite otherwise. Dr. Tam- 
mann also raised the question whether 
clements like radium in process of change 
could be brought within the periodic sys- 
tem of the elements, and this subject was 
referred to by many who joined in the dis- 
cussion. Brauner expressed the view 
that it was quite possible that many of the 
existing gaps in the periodic svstem had 
once been filled by elements that had 
undergone complete dissociation and 
which, therefore, might now be regarded 
as dead elements. 

Dr. H. Landolt gave details of experi- 
ments, the results of which seemed at first 
to support the theory of atomic dissocia- 
tion, but later were found to be capable 
of explanation bv application of the or- 
dinary laws governing chemical and ther- 
mal change. While carrying out a study 
of chemical reactions in sealed glass tubes 


` extending over many years, Dr. Landolt 


had observed a gradual and slight loss of 
weight of the materials which lav outside 
the range of experimental error. This loss 
was at first attributed to some kind of 
emanation, like the emanation of radium, 
which passed through the glass walls of 
the tube. Further study of the phenome- 
non had, however, proved that this loss 
of weight was due to slow thermal 
changes in the mass contained within the 
tube. This thermal change caused a cor- 
responding change in the volume of the 
vessel, and as a corollary slight variations 
in weight. After many weeks had elapsed 
the original temperature and volume were 
once again attained, and the weight of 
the tube and its contents was then found 
to be exactly that first observed. 

Marckwald closed the discussion by stat- 
ing he was convinced that in may respects 
the theory of radioactivity and of atomic 
dissociation required further experimental 
evidence in its support before it could re- 
ceive unqualified acceptance from chemists 
and electricians. 


terest to electrical engineers. 
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JI—OTHER PAPERS OF INTEREST TO ELEC- 
TRICIANS. 

1. Professor R. Luther, Leipzig—“ Klec- 
trolytic Activity Phenomena.” The author 
showed that chloric acid could be made 
more active electrolytically by first reduc- 
ing it to chlorine dioxide (C1 O,) by 
means of vanadium. This element forms 
vanadic acid when brought into contact 
with chlorine dioxide, and the acidation 
change is then reversed,—the reaction thus 
becomes cyclic in character. If vanadium 
be introduced into a galvanic element con- 
taining chloric acid, the electromotive 


force of the latter will be markedly in- 


creased. This increase can be audibly 
demonstrated by the louder ringing of an 


-electric bell inserted in the same circuit. 


2. Professor F. Haber, Karlsruhe—“A 
Gas Refractometer.” This instrument can 
be employed for determining, by direct 
observation, the percentage of carbon 
dioxide gas in the exit gases from furnaces 
and boilers, and is therefore of some in- 
A brief il- 
lustrated description of it has already ap- 
peared in the issue of November 24, 1906. 
Professor Heber described the instruinent 
in detail, and gave a demonstration of its 
use by determining the CO, in the waste 
gases from a petroleum lamp. The re- 
fractive index of gases can be determined 
by aid of this instrument to the seventh 
or eighth decimal place, and the percent- 
age of CO, in exit gases can therefore be 
estimated by it with an error of only one- 
tenth of one per cent. The cost of the in- 
strument, which is being placed on the 
market by Fliss, of Jena, will probably be 
between 800 and 1,000 M ($200-$250). 

3. Dr. Arndt, Charlottenburg—“Re- 
searches Relating to the Electrolysis of 
Fused Salts:’ The researches upon the 
conductivity of fused salts, described by 
the author in a paper read at the 1906 
meeting of the Bunsen Gesellschaft, had 
been continued by A. Gessler, the be- 
havior of the following salts being ex- 
amined by this investigator: Silver 
chloride, bromide and iodide, sodium bro- 
mide and iodide, potassium bromide and 
iodide, calcium bromide and iodide, stront- 
ium bromide and iodide, and sodium meta- 
phosphate. The increase of the conductiv- 
ity (K) with increase of temperature is 
a straight line curve for the salts with a 
monovalent action, but the curve bends 
down towards the base line with the diva- 
lent salts. Of the salts examined in this 
research, silver chloride possessed the 
highest conductivity, and sodium meta- 
phosphate the lowest. With mixtures of 
potassium and sodium.~chlorides, the con- 
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ductivity of the mixture can be calculated 
from the conductivities of the separate 
constituents. The specific gravity of 
fused salts is most easily determined by 
means of a float made of platinum; the 
fused silver salts, however, require a dif- 
ferent method. 

The research was intended to include 
mixtures of sodium metaphosphate and 
boric acid anhydride, the second of which 
at 900 degrees centigrade has the very 
low conductivity represented by K=2.1 X 
10°. When mixed with fused sodium 
metaphosphate marked contraction oc- 
curs, and the fluidity of the fused mixture 
or solution of sodium metaphosphate in 
boric acid anhydride undergoes grezt al- 
teration, The author gives figures to show 
that the fluidity expressed in C. G. S. 
units and the conductivity of the solution 
vary inversely for all degrees of conductiv- 
itv, and that consequently the product 
of the two is a constant. The electrolytic 
dissociation of the sodium metaphosphate 
when dissolved in boric acid anhydride, 18, 
therefore, independent of the degree of 
concentration of the sodium salts. 

4. Professor F. Foerster, Dresden— 
“The Influence of ‘Temperature Upon the 
Electrolytic Deposition of Metals.” The 
author of this paper described experiments 
which seemed to support the theory that 
many metals became more allied to the 
noble metals, with increased temperature 
of deposition, and that when deposited un- 
der conditions with 
electromotive force, a separation from 
other metals is possible. Owing to the 
lateness of the hour at which the paper 
was brought forward only a very brief 
summary of the experimental work and 
the views based upon it, was given by the 
author. 


these Increasing 


op a 
CONVENTION OF THE INTERNATIONAL 
INDEPENDENT TELEPHONE 
ASSOCIATION. 


CHICAGO, ILL., JUNE 4, 5 AND Ô. 


(Special Telegram to the Electrical Review.) 

CHicaco, June 5.—The annual conven- 
tion of the International Independent 
Telephone Association was opened at the 
Auditorium Hotel, Chicago, TL, June 4. 
There was in attendance the largest dele- 
gation known in the history of independ- 
ent telephony. 
panies made exceptional efforts to have 
their exhibits complete, and full lines of 
standard independent telephones, switch- 


The manufacturing com- 


boards and equipments were shown. 

The first session of the convention was 
called to order with James B. Hoge, the 
president, in the chair. An address of 
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. welcome was delivered by Dr. Evans, com- 


missioner of health, Chicago, in place of 
the Hon. F. A. Busse, mayor. Dr. Evans’ 
address was received with great applause. 
He fully explained Chicago's attitude 
toward the independent service and em- 
phasized the fact that Chicago wants con- 
nection with the outside independent 
telephone subscribers. 

Dr. Evans was followed by John M. 
Glenn, secretary of the Illinois Manufac- 
turers’ Association. Mr. Glenn explained 
how anxious his association is to obtain 
an ordinance from the city of Chicago in 
order that the independent service may be 
brought to the city. He also explained 
the fight now being made in the council 
for this ordinance. 

Mr. Glenn was followed by H. D. 
Critchfield, of Milwaukee, who delivered 
a responsive address giving the Independ- 
ent telephone company’s side of the ques- 
tion, explaining how anxious it is to enter 
Chicago, and how important it is for Chi- 
cago to permit the many independent tele- 
phone subscribers to have direct communi- 
cation with the telephone users in Chicago. 
Mr. Critchfield quoted figures showing the 
growth of the independent systems since 
the birth of the movement. These showed 
how rapid the growth of the independent 
movement has been, and also brought to 
the attention of the city the importance 
of having independent service. Mr. Critch- 
field drew the attention of the convention 
to the steps already taken by the Illinois 
Manufacturers’ Association, stating that it 
has offered to put up $5,000,000 in cash 
as a forfeit in case an ordinance is granted 
it and it does not build a plant and place 
service at the disposal of subscribers in 
Chicago. 

President Hoge then delivered his ad- 
dress. He went into details fully explain- 
ing the work done by the association dur- 
ing the past year, and also called attention 
to the importance of cooperation between 
the different independent telephone com- 
panies and the various committees of the 
association. 

Mr. Hoge was followed by J. A. Harney, 
assistant secretary, who delivered the sec- 
retary’s report. This gave in detail the 
work done by the secretary and his asso- 
ciates. The great strides taken by the as- 
sociation were discussed. The report was 
most encouraging, showing how great the 
success of the association has been during 
the past year. 

The seeretary’s report was followed by 
the appointment of several committees. 
The auditing committee reported, showing 
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that the association is in a satisfactory 
financial condition. 

Short talks on practical subjects were 
delivered, the following being discussed : 
construction problems, shield advertising, 
and collection methods. A great deal of 
interest was shown in these discussions. 

A large number of the delegates in the 
evening took advantage of the outing ar- 
ranged by the association at Sans Souci 
Park. Tickets had: been distributed and 
an enjoyable evening was had. Sans Souci 
Park is one of the favorite resorts of Chi- 
cago, and the management of the park did 
its best to entertain the delegates to the 
convention. 


L. W. M. 
—____<@—<—____- 


Illuminating Engineering 
Society. 

The first annual convention of the Iu- 
minating Engineering Society will be held 
during Old Home Week at Boston, Mass., 
Tuesday and Wednesday, July 30 and 31. 
Members attending this convention can 
either take up the matter of transportation 
individually, or they can secure the re- 
duced rate of fare announced for Boston 
Old Home Week. Full details concerning 
hotel accommodations, and any other in- 
formation, may be had from J. H. Griffin. 
Jr., at the business headquarters of the 
society, room 728 Old South Building, 
Boston. The convention hall has not yet 
been decided upon, but will be announced 
shortly. 

An excellent programme of papers from 
leading representatives of the various in- 
terests which the membership of the so- 
ciety includes is being arranged, a goodly 
number of papers having already been 
promised. In addition, an interesting ex- 
hibition of illumination appliances and 
other apparatus is being laid out, while 
the notable examples of decorative illumi- 
nation which will be seen in the streets of 
Boston during the week will themselves 
he well worthy of study. 

Although it is planned to have a busi- 
hess convention, many entertainment fea- 
tures will be provided, quite apart from 
the opportunities for amusement afforded 
by the festivities of Old Home Week. The 
latter include military, civic and trade 
parades, illuminations and electrical pa- 
geants, 

John Campbell, chairman of the general 
convention committee, Old South Build- 
ing, Boston, is making every effort to have 
the convention a success, and he hopes 
that in this he will receive the support of 
the members of the society, and that all 
those who can do so will not fail to at- 
tend. | 
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The Thirtieth Convention of the National Electric 


HE formal sessions of the thirtieth 
convention of the National Elec- 
tric Light, Association was opened 

at the Hotel Willard, Washington, D. C., 
Tuesday, June 4, at 10.15 A M. 
President Arthur Williams, of 
York, called the meeting to order and 
said: “I have very great 
pleasure, ladies and gentlemen, 
in calling to order the thirtieth 
convention of the National 
Electric Light Association.” 
General George H. Harries 


New 


was introduced and said in 
‘part: “Some years ago, one 
of England’s most eminent 


divines, in response to a ques- 
tion from me as to what in 
the course of a twelve-months’ 
tour of this country seemed to 
him to be the most remarkable 
thing, replied—‘that you 
should acknowledge at the seat 
of your Government that your 
form of government is a 
failure. Now, without dis- 
cussing that, let me say that 
while our form of government 
here in the District of Colum- 
bia is wholly unlike the muni- 
cipal governments of the coun- 
try, largely because of com- 
plete Federal control within 
the Federal district, we have 
nevertheless a form of govern- 
ment which many of you may 
envy. We have a thoroughly 
clean government. I perhaps 
would be exaggerating things 
a little, and Mr. McFarland 
would call me to order if I 
were to say it is always right. 
There have been times when 
the Potomac Electrical Power 
Company and the Washington 
Electric and Railway Com- 
pany differ with the commissioners, but it 
is not important that they be arraigned 
here for their weakness at such times.” 

Commissioner McFarland then ad- 
dressed the convention, after which Presi- 
dent Arthur Williams delivered his annual 
address, an abstract of which is given here- 
with: 

It gives me pleasure to welcome the 
delegates and those with them to our thir- 


Light Association. 


Washington, D. C., June 4, 5, 6 and 7. 


tieth convention. This is the second! meet- 
ing of the association in this beautiful 
city—the former was held here early in 
1894—slightly more than thirteen years 
ago. 

Then the active, Class A, membership 
included 107 companies; now it includes 
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709 companies; then there were 112 asso- 
ciate, Class D, members; now there are 
151; then we had 27 
now 31; in these three classes there were 


then 246 members, now there are 884 


honorary members, 


members. 

Since that convention two membership 
classes have been added—the B, now in- 
cluding 317 members, and the E, includ- 
ing 85 members—a total of 402 members, 


making at present an aggregate in all 
classes of 1,286 members. 

Then the dominating thought was tech- 
nical, mechanical and electrical. The 
American, in whatever he does, moves 
rapidly. In operating limitations de- 
velopment toward the practical, if not the 
ideal, has about been reached, 
and now the predominating 
thought in a convention such 
as this, while giving due re- 
gard to engineering problems, 
tends more especially to the 
commercial development, and 
to broad questions of manage- 
ment which, in the highest 
sense, affect our relations with 
the general public. 

During the year the associa- 
tion’s committees have ren- 
dered splendid service. To 
attend meetings some of the 
members have traveled great 
distances. Their reports should 
be received with close atten- 


tion. Perhaps passed over 
sometimes without much ap- 


parent notice, undoubtedly the 
reports of our committees have 
much to mold the 
opinions and methods of our 
membership. 

Questions have arisen re- 
cently concerning the rating of 
the so-called two thousand 
candle-power municipal arc 
lamps. Those of our members 
who have occasion to refer to 
this matter would do well to 
consult the report of the Spe- 
cial Committee on the Rating 
of Arc Lamps, appearing in 
the proceedings of the 1894 
convention, which will be re- 
ferred to more fully in the re- 
port of the Committee on 
Street Lighting Specifications. Recent 
improvements in arc lamps and the pos- 
sibility of their adoption for street 1l- 
lumination has made it seem desirable to 
consider the practicability of returning in 
some form to a candle-power rating. It 
was for this purpose that the committee 
was appointed, of which our first vice- 
president, Mr. Dudley Farrand, is chair- 
man. Several meetings»were held during 


done 
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the vear, each attended by every member, 
and the report should be awaited with a 
great deal of interest. 

Corporation accounting is receiving 
wide-spread attention. That which is de- 
sirable for one company would seem so 
for another, allowing for local differences. 
Your committee on this subject, of which 
Mr. H. M. Edwards is chairman, consists 
of eminent accountants; its report is most 
complete and the efforts of our associa- 
tion should be toward its general adop- 
tion, at least basicly, throughout the ac- 
counting methods of our industry. 

Cooperation promises to be one of the 
kevnotes of the century’s progress. As 
elsewhere, it extends into the field of ad- 
vertising. The committee appointed to 
consider the subject, of which Mr. W. W. 
Freeman is chairman, has worked in con- 
junction with the Cooperative Electrical 
Development Association, and a report of 
its conclusions will be made at a later 
session. i 

In the movement toward the municipal 
socialism—which for a time threatened to 
sweep the country—there seems to have 
been a pause. As opposed to it, Chicago 
and Tondon have won notable victories 
during the vear. This appears to have 
been done entirely through an educational 
appeal to public reason. The facts for 
and against the movement have been fully 
and clearly stated and the public was not 
slow in deciding between right and wrong 
nor long in making known its decision. 

Fair play may be expected from the 
American public. But it must have facts 
not personal opinions with nothing be- 
hind them other than “mere assertion.” 
For many years the public has heard only 
one side of the question, and, therefore, 
could not do otherwise than form a one- 
sided—and ag subsequent events have 
proven—a wrong opinion. This pause 
should not be considered as a victory. 
Rather simply an indication that the pub- 
lic is willing to hear both sides and to 
render its opinion in favor of those who, 
in their treatment of the public, are in 
turn entitled to public support. 

The power of public opinion, and the 
resistless force it exerts when centered 
upon a given subject, has been one of the 
object lessons of the year. It promises to 
hecome increasingly a predominant fea- 
ture in the conduct of the affairs—po- 
litical, corporate and individual—of our 
American municipalities. It should be 
carefully studied, shaped where wrong 
and always reckoned with. 

Our own is one of the industries 
through which public opinion may be 
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greatly affected. The men who are in at- 
tendance at this convention are in a posi- 
tion, personally and through their sub- 
ordinates, to make an impression for good 
or for ill upon a large percentage of our 
eighty millions of population. Whether 
our rates are fair and made without dis- 
crimination; whether our representatives 
are competent and courteous; whether our 
service is of high standard, all are ele- 
ments which go to make public opinion 
favorable or unfavorable, and in this there 
is no detail too small or seemingly too 
unimportant to receive attention. We 
shall surelv reap what we sow. 

Tt would be desirable could our asso- 


ciation agree upon some approximately ` 


common method, or methods, of charging 
for electric current. If one method can- 
not be considered best, several eventually 
might be recommended, each possessing 
recognized elements of fairness to the 
public as well as to the supplying com- 
panies. 

At the last convention in this city the 
question of pending legislation in the 
various states of the Union was given 
consideration. It is to-day a live ques- 
tion. To obtain and send this informa- 
tion to our members seemed almost. im- 
possible until one of the reports of the 
Public Policy Committee became avail- 
able, which showed not only the practic- 
abilitv of the plan, but how well it could 
be carried out. Central station managers 
are usually much engaged with their work, 
and without notice, hostile and unfair 
legislation may at any time be passed. 
Were there a method through which every 
member in a given state could’ be advised 
of such measures, combined and united 
action would go far toward preventing 
results harmful to the industry, and, re- 
actively, to the general public. 

In closing it is but fair to sav that 
during the year the secretarv’s office has 
been conducted admirably. One not di- 
rectly connected with the affairs of the 
association can not realize the amount of 
work done and the responsibility resting 
upon these offices. Warmest praise is due 
our secretary and treasurer, W. C. L. 
Eglin, and our assistant secretary and 
treasurer, Miss Harriet Billings. 

The secretary read an invitation from 
the Consolidated Gas, Electric Light and 
Power Company, of Baltimore, and also 
from the McCall’s Ferry Power Company, 
to visit the plants of these companies; also 
an invitation from Dr. Clayton IT. Sharp, 
president of the Tluminating Engineering 
Society, for the members to attend the 
annual meeting of that society to be held 
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in Boston, July 30 and 31. The secretary 


„also read invitations to hold the next an- 


nual meeting at Asbury Park, Atlantic 
City and Boston. 

T. Commerford Martin presented the 
report of the committee on progress in 
abstract. 

This report, as usual, reviews the prog- 
ress in the electric lighting industry during 
the year, pointing out interesting develop- 
ments in station practice, in the making of 
new types of incandescent and arc lamps, 
and the progress made in the introduction 
of electric power in the factory and home. 

Mr. Paul Liipke, of Trenton, presented 
his paper on “Accidents.” 

Mr. Liipke holds that the construction 
of a central station means something more 
than the mere mounting and hoisting of 
various kinds of apparatus. Matters should 
not be left absolutely in the hands of the 
consulting engineer. Violence to locai con- 
ditions mav be done in order to fit the en- 
gineer’s rigid standards and preconceived 
ideas. Everything that will help keep the 
plant clean should be provided. Bric-a- 
brac and business do not mix; ornaments 
carn no dividends. With regard to the 
men, the author considers that they should 
be green whenever this ig feasible. The 
central-station manager should have a 
standard of his own, and train his hands 
up to that standard. An important con- 
sideration in the elimination of accidents 
is the care which is given to the correction 
of defects as they appear. No progress 
will ever be made while accidents are 
thought lightly of. When a thing hap- 
pens for the first time there may be some 
consolation in the fact that it is an acci- 
dent in the pure sense of the word, but 
if it occurs again, and could have been 
corrected, it ceases then to be an accident 
and is the result of pure neglect. 

There was no discussion, and the paper, 
“Power-Factor Correction,” by F. D. New- 
bury, of Pittsburg, was read. 

Low power-factor has two serious re- 
sults: It limite the capacity of the elec- 
trical part of the system by loading it up 
with unproductive current—that is, cur- 
rent for which no revenue is obtained; 
and it means poor regulation. Low power- 
factor means that unless the system has 
been consistently designed for the power- 
factor at which it is operating, the differ- 
ent parts of the svstem are unequally 
loaded. If the engines are underloaded, 
the possible revenue is curtailed; if the 
engines are carrving their rated load, the 
electrical part of the system is overloaded, 
with attendant troubles and poor service 
to the customers, A caution is needed 
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in considering the bad effects of low 
power-factor against concluding that a 
high power-factor is always betier than a 
low power-factor, without considering the 
means by which the higher power-factor 
is obtained. The power-factor mav be 
raised by increasing the inductive load or 
by increasing the energy load. High 
power-factor obtained by decreasing the 
inductive load will always mean a gain; 
high power-factor obtained by increasing 
the energy load will only mean a gain pro- 
vided the increase in energy load is accom- 
panied by a corresponding increase in 
revenue. The synchronous motor presents 
a practicable means for raising the power- 
factor by adding to the system an addi- 
tional source of magnetization current that 
will supply magnetization current to the 
inductive apparatus. Where there is a 
suitable load for a synchronous motor, 
there is now very little question regarding 
the advisability of its installation in vases 
where improvement in power-factor is a 
aia 

e “Question Box,” by Paul Liipke, 
of ade editor, was presented by Paul 
Spencer, who read the introduction. 

It was recommended by Paul Liipke, 
editor, that a standing committee be ap- 
pointed, to which members of the associa- 
tion desiring information may appeal for 
such information, and either of the com- 
mittee’s personal knowledge, or through 
information obtained by correspondence 
with other members, the applicant for in- 
formation may be immediately informed 
as to the point concerning which he de- 
sires to be advised, and that thè question 
and the answer will then afterward be in- 
cluded and presented as part of the ques- 
tion box of the year. 

H. T. Hartman thought the suggestion 
would add very greatly to the efficiency of 
the “Question Box.” There is no doubt 
but that men could be selected by the as- 
sociation, each a specialist in his own line, 
who could give possibly very much better 
answers than the average which E secured 
by the “Question Box.” 

Paul Spencer thought that Mr. Lüpke’ S 
recommendations should be given very 
careful consideration. 

W. H. Blood, Jr., presented his report 
on “Insurance and Kindred Matters.” 

This explains, in some detail, the work 
of the executive committee appointed to 
report upon insurance and kindred mat- 
ters. It has been felt for some years that 
more attention should be paid to the work 
of the Underwriters’ National Electrie As- 
sociation. A representative of the asso- 
ciation last year took an active part in 
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this work, particularly with reference to 
changes in the National Electrical Code. 
In this way certain changes, which would 
reacted seriously for hghting com- 
panies, were prevented. The report savs 
that there is a tendency on the part of 
certain inspectors and contractors to in- 
sist upon the most expensive kind of elec- 
trical construction, and this, in many 
cases, is a hardship, and it discourages the 
use of electricity. This tendency should 
be combated strongly. The committee 
was also able to assist member companics 
of the association with expert advice in 
legal actions brought against them by in- 
surance companies. 

W. M. Clark asked whether there were 
any regulations for the underwriters re- 
garding the fouling of electric wire by gas- 
pipes, ete., after the electric wiring has 
been installed and passed on by the in- 
spectors. 

Mr. Blood replied to the first question 
that there were a number of rules pro- 
posed which would have had the effect of 
ruling out the use of knob and tube work 
entirely. Following that was a rule in- 
tended to rule out the use of molding for 
show windows, which meant that nothing 
but iron conduits could be used in show 
windows. As hundreds of show windows 
use moldings, and it seems to serve the 
purpose very well, it appeared like a great 
hardship on some of the smaller companies 
that that form of wiring should be ruled 
out. As a matter of fact, ọn reconsidera- 
tion it was left in. The proposed rules 
in regard to the knob and tube work werc 
fought very considerably, and they were 
allowed to stand as at present. As to the 
consideration of the life hazard, he had a 
number of conferences with the under- 
writers in regard to that, and their posi- 
tion in the matter he thought is very com- 
mendable. The rules are primarily gotten 
up as a safeguard against fire. The under- 
writers took the position that if the wiring 
ig in such a position or condition that 
death is liable to ensue, that it removes 
from the building or property the service 
of some one who might be of great value 
in putting out fire which may come at 
the same time through faulty wire, so that 
they are emphatically in favor of the pas- 
sage of rules which will protect against 
a life hazard. Thev do not want to make 
them paramount, they are willing to re- 
ceive suggestions, and in connection with 
this rule, 13-a, which refers to the ground- 
ing of the secondary alternating circuit 
eurrents, it will be diseussed a little later 
and is an example to show their willing- 
ness to protect against accidents. 


have 
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In regard to the wiring against gas- 
pipes, he thought that was a question of 
detail. 

The report of the committee on stand- 
ard rules for electrical construction and 
operation, by Ernest H. Davis, Williams- 
port, Pa., chairman, was considered with 
the report of the committee on the fire 
hazard of electricity, which was presented 
by C. E. Skinner, Pittsburg, chairman. 

The report makes a complete analysis 
of the causes of and losses through fires, 
with averages and percentages, in the bor- 
oughs of Manhattan and the Bronx, New 
York city. The fire losses from electricity 
for the year 1906 have been largely in- 
creased, owing to a single loss of $200,000 
due to the destruction of a large car-barn 
in Manhattan. Statistics are also given 
for Boston, Mass., Los Angeles, Cal., and 
for various states throughout the Union. 
A detailed examination is made of replies 
from various states to a series of questions 
sent to both central-station managers and 
fire underwriters concerning the fire haz- 
ard and the methods which should be 
adopted for improving it. The committee 
recommends that the association take ac- 
tion looking to systematic and uniform 
inspection throughout the country, this 
inspection to be based on the National 
Electrical Code. It recommends that 
each member company appoint an individ- 
ual, part of whose duties it shall be to 
follow up all fires in the company’s terri- 
tory that may be attributed to electrical 
causes, to see that the exact facts are ascer- 
tained and published. The committec 
also recommends that it shall be the duty 
of the secretary’s office to collect and dis- 
tribute information relative to the fire 
hazard situation. | l 

The meeting then resolved into execu- 
tive session and heard the reports of the 
committees to revise the constitution and 
by-laws, Samuel Scovil, Cleveland, and 
membership dues, W. H. Gardiner, New 
York. 

E. H. Davis, Geo. B. Stetson and Paul 
Spencer were appointed a committee on 
resolutions. 

L. A. Ferguson, Samuel Scovil and 
W.. W. Freeman were appointed a com- 
mittee on the president’s address. 

The meeting then adjourned until Tucs- 
day evening. 

At the Tuesday evening session the re- 
port of the Committee on Electrie Light 
Accounting was presented by H. M. Ed- 
wards, chairman, and George Whitefield 
Betts, Jr., presented his paper on “Legal 
Justification for Dilferential Rates.” 

‘The paper by Frank Conrad, yentitled 
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“Recent Developments in Mercury Recti- 
fiers,” was also presented. 

The rectifier, in its usual form, consists 
of a glass bulb containing two positive 
electrodes or anodes, and one negative 
electrode or cathode. This bulb is ex- 
hausted to a high degree of vacuum, and 
sealed. The two positive electrodes are 
connected to the terminals of the frans- 
former supplying the alternating current, 
the connections for the direct-current sup- 
ply being made between the negative elec- 
trode of the bulb and the middle point of 
the transformer winding. The general de- 
sign of the bulb and auxiliary apparatus 
is determined usually by the require- 
ments of the direct-current circuit that is 
to be supplied. This, in most cases, can be 
classed under two heads, namely, supply 
of low voltage approximately constant po- 
tential for charging isolated storage bat- 
tery plants, and a high-voltage constant- 
current circuit for supply of series are 
lamps. Outfits classed under the first head 
are usually operated from a low-voltage 
supply, and an autotransformer is used 
to transform this voltage to that required 
by the bulb. The efficiency of an outfit 
of this character is high compared with 
that of a small motor-generator set. It is 
determined mostly by the voltage of the 
direct-current circuit, as the voltage loss 
in the bulb is practically constant, irre- 
spective of the total voltage of the circuit 
or the current delivered. The power-fac- 
tor of the outfit, when used without the 
adjusting reactance in the alternating-cur- 
rent circuit, would be about ninety per 
cent. When used with a reactance it will 
be lower. From the standpoint of the cen- 
tral-station man, the most important de- 
velopment of the rectifier is that for the 
operation of constant-current, direct-cur- 
rent are lamps. For the supply of con- 
stant-current circuits it is necessary that 
the function of a regulator be combined 
with that of a rectifier, and the obvious 
method is to use a regulator of the same 
type as that emploved in connection with 
alternating-current lamps. and convert 
the current delivered by this regulator into 
a direct current. 

There was a brief discussion on each of 
these topics, and the meeting adjourned 
at about 11 o’clock. 


WEDNESDAY MORNING SESSION, 
President Williams called the meeting 
to order at ten o’clock, the first paper, 
by G. M. Little, of Pittsburg, entitled 
“New Developments in Are Lamps and 
Hhivh-Eticieney Electrodes.” being read. 
This paper describes the action of the 
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metallic are, with particular reference to 
the magnetite arc lamp, giving some de- 
tails of the method of construction upon 
which the success of this lamp depends. 
The paper entitled “Indefinite Candle- 
Power Ratings in Municipal Contracts,” 
by E. L. Elliott, of New York, was read. 
Attention is directed to the indefinite- 
ness which the present use of terms gives 
to contracts involving a supply of light. 
There are in existence what are popularly 
supposed to be hghting contracts involv- 
ing the payment of many millions of 
dollars annually, which, if carefully seru- 
tinized, will be found not to be lighting 
contracts at all in the strict sense of the 
term, but for the sale of electric current in 
connection with the use of certain appara- 
tus generating light by means-of the cur- 
rent furnished. 
that light has never been sold as a com- 
modity, as payments have never been 
based upon the measurement of the 
actual quantity of light furnished. As 
an example of the difficulty which may 
arise from this uncertainty, the case 
of Colorado Springs, Col., is described. 


Here the contract called for are lamps - 


of standard 2,000 candle-power. It was 
found that the actual amount of light 
given was nearer 300 candle-power, and 
the city contended that the contract was 
not being lived up to. The controversy 
was settled by a board of arbitrators in 
favor of the lighting company, it being 
shown that the 2,000-candle-power rating 
was nominal, and did not pretend to in- 
dicate the actual amount of light fur- 
nished by the lamps. The author holds 
that the use of the single item, “candle- 
power,” as a basis for lighting contracts 
is objectionable from any point of view. 
To the citizen it either conveys no mean- 
ing at all, or is assumed to be the degree 
and effectiveness of the illumination of 
the streets, which is very far from the 
truth. To the party furnishing the light, 
it may refer to a certain tvpe of lamp, or 
to intensity in a specified direction, or to 
the total flux of light, or to the lower 
hemispherical flux. The use of a term in 
the contract upon which pavments are to 
be based which even to those familiar with 
the technology of the subject, may have 
any one of a half-dozen meanings, and to 
the layman, either no meaning at all, or 
a meaning apart from any of those under- 
stood by the engineer, is manifestly op- 
posed to the requisites of definiteness, 
which should be the first aim in the word- 
ing of all contracts. Tf the term “candle- 
power” is to be used at all, its exact mean- 
ing as used in the particular contract 


Tt may be broadly stated ` 
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should be carefully defined. It is sug- 
gested that illumination measured in foot- 
candles is more scientifically exact and 
generally satisfactory as a basis for a con- 
tract. The watt consumption of a lamp 
should never be used as a measure of its 
light-giving power, and every lighting con- 
tract should be examined and approved by 
a competent illuminating engineer. 

Discussion on this paper was deferred 
until the reading of the paper by Mr. Floy 
on a kindred subject. 

Dr. S. W. Stratton, director of the Na- 
tional Bureau of Standards, was intro- 
duced, and explained some of the func- 
tions of the bureau, and extended an 
Invitation to the members to visit the 
various departments. 

The paper entitled “Indefinite Obliga- 
tions in Municipal Contracts,” by Henry 
Floy, of New York, was then presented. 

The author calls attention to the danger 
lving in indefinitely drawn contracts. 
Even with good will and good faith, so 
necessary to the proper carrying out of a 
contract, both parties thereto should def- 
initely understand its obligations. The 
cause of controversy between corporations 
and municipalities will usually be found 
to be either a lax appreciation by the cor- 
porations of the full obligations to the 
municipality or to an indefinite under- 
standing by the municipalities of the ob- 
ligations undertaken by the corporations. 
The necessity is pointed out for special 
care in this matter in all specifications 
proposed by the association. It concludes 
that before entering into a contract with 
a municipality, a company should come 
to a clear understanding with the munic- 
ipality as to exactly what the contract is 
to cover, and should see that the wording 
of the contract is exact, with a tendency 
toward repetition rather than brevity and 
It is advisable to maintain 
good feeling throughout the life of the 
contract, even at some sacrifice of profit, 
and daily station records should be kept, 
so that the company will, at any time, be 
prepared to go to court before arbitrators 
to prove its case. 

This paper touched so directly upon the 
report of the Committee to Consider Speci- 
fications on Street Lighting that it was 
thought well to have the report read at 


omission. 


this time. In connection with this report 
and its presentation, Dr. Kennelley, of 
Harvard University, took the chair, and 
Dudley Farrand, chairman of the above 
committee, presented the report. 
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This committee has prepared specifica- 
tions to cover ordinary conditions of street 
lighting, and recommends’ that these re- 
place the previous specifications which 
were presented to the association at the 
meeting of 1894. The specifications are 
given in the report. - 7 

Dr. C. P. Steinmetz opened the discus- 
sion on the report. He said that for nearly 
twenty years the electric lighting industry 
has been almost in a dreamless sleep. In- 
candescent lamp and the carbon arc lamp 
held undisputed sway, and while a gradual 
slow advance was made no radical advance 
occurred except perhaps the replacement 
of the open arc by the enclosed arc, and of 
the direct current by the alternating cur- 
rent, and both, as regards efficiency, prob- 
ably were rather negative; that is, effi- 
ciency was sacrificed to convenience and 
reliability and steadiness. In the last few 
years we have experienced an enormously 
rapid advance. In the incandescent lamp 
field we have seen appear the Nernst lamp, 
the tantalum, the tungsten lamp, and 
gradually the efficiency of the incandescent 
lamp rose far beyond that of the arc lamp 
of old. In the field of arc lighting, im- 
provements have also taken place. In 
Europe the flaming carbon lamp was de- 
veloped by impregnating the carbons with 
some chemicals; the amount of light for 
a given amount of power was increased 
manyfold, so that efficiencies unheard of 
before were realized. 

Now, when we deal with the sources of 
light there are really three questions of 
importance: the first is efficiency, the 
second is the size of unit and the third is 
color. What we desire is the highest pos- 
sible efficency. The various lamps stand 
in groups by themselves. For efficiencies 
of a fraction of a watt per candle-power, 
we have the flaming carbon lamp, the mag- 
netite lamp and the mercury lamp. The 
next lamp stands by itself with an effi- 
ciency of a little less than one watt per 
candle-power, and that is the tungsten 
filament. Then, with a gradually decreas- 
ing scale of efficiency, we meet in succes- 
sion the old carbon arc lamp, the tantalum 
lamp, the Gem filament lamp, the Moore 
tube, the Nernst lamp and the old incan- 
descent lamp. High efficiency is not the 
only thing; we may get in a flaming car- 
bon lamp an efficiency of a quarter of a 
watt per candle-power, but we get that only 
with a candle-power of thousands, which 
would not be available for many uses, 
where we need sixteen candle-power or 
fifty candle-power, The size of the unit is 


ELECTRICAL REVIEW 


of importance also. Arc lights are inher- 
ently at their best efficiency in units of 
many hundreds or thousands of candle- 
power. The incandescents are smaller 
units of light and there is one curious fea- 
ture, this higher-efficiency incandescent 
lamp, of larger size, the tungsten lamp, 
as it appears to us, is a seventy-candle- 
power lamp, while the old carbon filament 
was a sixteen-candle-power lamp. If we 
look into it we will see that the power con- 
sumed per lamp has remained about the 
same. The sixteen-candle-power fifty- 
watt incandescent lamp, like the metal- 
lized-filament lamp, still uses fifty watts, 
but gives thirty candle-power. The tanta- 
lum with fifty watts gives from twenty- 
five to forty candle-power, with some fifty 
candle-power from the tungsten. What 
has heen done has been the increase of 
light given for the same power. 

V. R. Lansingh said that considering 
only the vertical distribution of light 
is all right when lighting a square 
where what was wanted was to throw the 
light in all directions, but in street light- 
ing we are primarily interested in throw- 
ing the light up and down the street, and 
not in horizontal directions, as we do not 
care generally to light the fronts of houses 
or light vacant lots along the side of the 
street, and it seemed to him, therefore, 
that we should take into account not onlv 
the redistribution of vertical light but also 
the horizontal. It is no doubt possible to 
build reflectors or globes which would 
throw practically double the amount of 
light up and down the street as would be 
given without such globes or reflectors, 
and therefore in specifying street lighting 
if the lamps were not equipped with such 
globes or reflectors we might need twice 
the amount of light that we would if they 
were so equipped. It seems to him that 
in specifving proper units for street light- 
ing that we should take into account not 
only the redistribution of the vertical light 
but also the horizontal. 

W. D’A. Ryan explained, by using a 
series of charts, the practicability of the 
committee’s recommendations. He also 
warmly defended the alternating-current 
arc lamp, but said care should be taken in 
substituting so that an illumination should 
be produced by the alternating-current arc 
equal to that of the direct-current arc 
which it replaced, outside of any con- 
sideration of improved operating condi- 
tions. 

F. W. Willcox, Dr. E. P. Hyde, Alex 
Dow and Dr. Edward Weston contributed 
to the discussion of the report. 

A, J, De Camp suggested that the com- 
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mittee be continued and report more fully 
next year. 

L. A. Ferguson thought, however, that 
immediate action was necessary and moved 
that the committee conclude its work and, 
subject to the approval of the executive 
committee, issue its report in a final con- 
dition to the members during the year. 
This motion was finally carried. 

Following the discussion on this report, 
Samuel Scovil offered a resolution to the 
effect that the 450-watt test recommended 
in 1894 was a proper test for the older 
forms of arc lamps and the present car- 
bon arcs, but that it was not a proper 
test for the newer forms of lamps, such 
as the flaming arcs, the mercury vapor 
tube lamp, or the Moore vacuum tube 
lamp. 

The paper by C. D. Wood, entitled 
“Eletric Heating Without Special Con- 
cessions from the Central Stations,” was 
then presented in abstract. 

The author states that the number of 
devices in use has increased 100 per cent 
during the past year. This is the result 
of the agitation which has been going on, 
and the earnest endeavor of the manufac- 
turers to induce the seller of current to 
put out new heating devices. The paper 
calls attention to the various opportuni- 
ties, and shows illustrations of applica- 
tions of electrically heated apparatus in 
various classes of industry. In discussing 
the installation of heating and cooking de- 
vices in residences, the author states that 
the greatest difficulty in residential work 
has been the absence of adequate carrying 
capacity in ‘risers, special circuits and 
available extra circuits. The customer 
will often be willing to pay the firs cost 
of the device, he will accept the consump- 
tion figures, but he will flatly refuse to 
stand the expense of the extra wiring. 

There being no discussion, the meeting 
adjourned until 8 P. M. 

On Wednesday evening the session was 
called, to order promptly at 8 o’clock, and 
Dr. C. P. Steinmetz presented his classical 
lecture, “Lightning and Lightning Pro- 
tection.” Several papers announced for 
the morning session were then taken up. 

On Thursday morning the report of the 
Freight Classification Committee was pre- 
sented by Ernest H. Davis, and the re- 
maining technical papers of the conven- 
tion were taken up. 

Friday was devoted to commercial or 
new-business day, a number of valuable 
papers being presented, followed by brief 
discussions. 

The automobile tours were greatly en- 
joyed by the ladies present, and the recep- 
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tion by President Roosevelt at the White 
House was attended by nearly 900 of the 
members. © General Harries presented 
President Arthur Williams to Mr. Roose- 
velt, and Secretary Eglin and Vice-Presi- 
dent Dudley Farrand were presented in 
turn. The members attending the res 


WOE exhibition of the associate com- 
T panies was held on the tenth floor 

of the New Willard Hotel. On the 
evening of Monday, June 3, at eight 
o'clock, the exhibit was thrown open to 
the visitors. Twin cable streamers, inter- 
twined with evergreen, hung in festoons 
from the roof and chandeliers, studded 
with thousands of colored lamps. The 
wall fixtures were decorated with incan- 
descents concealed in colored shields. The 
booths, of uniform style and côlor, were 
very small and compact, but, as large 
pieces of apparatus were very generally 
eliminated, the congestion was hardly 
noticeable. 

The W. J. Barr Electric Manufactur- 
ing Company, Cleveland, Ohio, showed a 
line of chafing dishes, percolators, stoves, 
broilers, griddles, glue-pot heaters, seal- 
ing-wax heaters, heating pads and flat- 
irons. Represented by W. J. Barr, presi- 
dent, and A. F. Brown, eastern sales 
agent. 

The Dearborn Drug and Chemical 
Works, Chicago, Ill., had a pleasant recep- 
tion booth, exhibiting views of its labora- 
tories and offices, and giving away a 
sample bottle of perfume of its own manu- 
facture as a souvenir. Represented by 
W. B. McVicker, second vice-president 
and eastern manager; H. G. McCon- 
naughy, New Jersey manager. 

Dossert & Company, Incorporated, ex- 
hibited a line of solderless connectors, 
showing some new types of lug connect- 
ors. This company announced that these 
connectors have been approved by the 
fire underwriters, and that Rule 14 of the 
(ode had been changed to allow their use. 
Represented by H. B. Logan, president; 
J.J. Dossert and E. A. Dossert. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., exhibited transformers, 
type K single-phase and multiphase watt- 
meters and prepayment meters, are lamps 
and are-lamp regulators, fan motors and 
motor applications, such as buffing wheels, 
hand drills, ete. At this booth was shown 
the vibrating machines of the Shelton 
Klectrical Company, using “Wood” type 
GA and GD motors, Represented by F. S. 
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ception then formed in a long line, and 
each greeted the chief executive of the 
country. On Tuesday evening the ladies 
attended the performance of “Trilby” at 
the Columbia Theatre. 

A special feature of the Wednesday 
entertainment was the exhibition cavalry 
and field artillery drill at Fort Meyer. 


Convention Notes. 


Hunting, sales manager; A. A. Serva, 
assistant sales manager; T. L. Sturgeon, 
C. A. Woolsey, E. H. Porter, A. A. 
Brown, C. A. Thomas, Philadelphia office ; 


J.B. H. Van Zandt, Charlotte, N. C.; J.C. 


Lott manager, New York office; J. C. 
Moulton, New York office; H. W. Smith, 
manager Boston office; A. G. Lucas, Fort 
Wayne, Ind. 

The Franklin Electric Manufacturing 
Company, Hartford, Ct., exhibited its 
Gem and tantalum lamps, equipped with 
Holophane reflectors of the bowl, concen- 
trating and diffusing types. A feature of 
this exhibit was an electric sign, a fac- 
simile of the “Novi” label, made up of 
704 blue and white miniature lamps. 
Represented by P. S. Klecs, C. N. Thorpe, 
G. O. Curtis, C. Leonard, T. G. Truitt. 

The Jandus Electric Company, Cleve- 
land, Ohio, showed an alternating-current, 
street series, twenty-five-light system com- 
plete, with step-up transformers, react- 
ance regulator, controlling panel, cete., 
ceiling and column “Gyrofans,” both al- 
ternating and direct current, desk fans, 
the new Jandus pendant pull-switch, and 
the new absolute cutout. A full line of 
the figure 80 interchangeable are lamps 
was shown. This lamp is so designed that 
with a common structure a lamp for any 
service may be instantly assembled. The 
feature of interchangeability has been so 
carried out that anv system may be 
changed over with a minimum loss of 
parts. <A feature of this exhibit was a 
life test carried out on a 110-volt mul- 
tiple, direct-current are lamp, having 
connected in circuit a voltmeter for the 
line voltage, a voltmeter for the are volt- 
age, an indicating ammeter, and a record- 
ing ammeter. These are lamps were fitted 
with the company's K-7 fluted-steel, fire- 
enameled street reflector. Represented by 
L. J. Costa, C. L. Eshleman, H. D. En- 
deriss, J. P. Manypennv. 

The H. W. Johns-Manville Companv, 
New York, N. Y., exhibited the “Victor” 
combination meter in automobile, portable 
and switchboard types, “Noark” subway 
and service boxes of one, two and three- 
pole construction, and 250, 600 and 2,500- 
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This was attended by about a thousand of 
the members and guests. At 9.30 in the 
evening an informal dance was held in the 
small ball-room of the New Willard. 
On Thursday afternoon a boat trip was 
made to Mount Vernon, and in the even- 


‘ing a car ride was taken to Cabin John 


Bridge. 


volt capacity. The company distributed 
samples of J.-M. friction tape. Another 
feature of this exhibit was the “Transite” 
asbestos fireproof doors for high-tension 
transformers and switches. Represented 
by J. W. Perry, manager electrical de- 
partment; R. R. Braggins, manager elec- 
trical department, Cleveland; H. M. 
Frantz, manager electrical department, 
Chicago; H. H. Voorhis, manager elec- 
trical department, Philadelphia; S. G. 
Meek, New York; A. J. Saylor, Milwau- 
kee; W. F. Little, electtical engineer, 
New York; G. U. G. Holman, manager 
electrical department, Boston; E. F. 
Quirke, New York; R. C. Buell, assistant 
secretary, Johns-Pratt Company; R. C. 
Cole, electrical engineer, Johns-Pratt 
Company; C. T. Bishop, government de- 
partment, New York. — 

One of the most interesting and im- 
portant exhibits was that of the National 
Electric Lamp Association. This asso- 
ciation is maintained by the Banner Elec- 
tric Company, Youngstown, Ohio; the 
Brilliant Electric Company, Cleveland, 
Ohio; Bryan-Marsh Company, Chicago, 
Ill.; the Buckeye Electric Company, 
Cleveland, Ohio; the Colonial Electric 
Company, Warren, Ohio; the Columbia In- 
candescent Lamp Company, St. Louis, Mo. ; 
Economical Electric Lamp Company, New 
York, N. Y.; the Fostoria Incandescent 
Lamp Company, Fostoria, Ohio; the Gen- 
eral Incandescent Lamp Company, Cleve- 
land, Ohio; New York & Ohio Company, 
Warren, Ohio; the Shelby Electric Com- 
pany, Shelby, Ohio; the Standard Elec- 
trical Manufacturing Company, Niles, 
Ohio; the Sterling Electrical Manufac- 
turing Company, Warren, Ohio; the Sun- 
beam Incandescent Lamp Company. 
Chicago and New York; the Sunbeam 
Incandescent Lamp Company of Canada, 
Ltd., Toronto, Ontario; the Warren Elec- 
tric and Specialty Company, Warren. 
Ohio. The largest display of street serics 


tungsten lamps ever seen were displayed 


here, operating at forty candle-power. 
5.5 amperes, 1.33 watts. A cabinet of 
miniature tantalum and tungsten lamps 
for two to twenty-eight volts, operating 
at one-half to eight candle-power and 1.25 
watts for the tungsten and two watts for 
the tantalum were shown. There was also 
a rheostat showing the comparative he- 
havior of tantalum and old-style carbon- 
filament lamps on voltage change. In 
addition to this there were Gem metal- 
lized filament lamps and forty and eight- 
candle-power tantalums, and cighty-watt, 
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100-candle-power tungsten lamps with 
five filaments in series. Another feature 
was a cabinet showing the values of va- 
rious incandescent lamps with differently 
colored material. The following repre- 
sentatives were present: Engineering de- 
partment—S. E. Doane, chief; W. M. 
Skiff and G. S. Merrill; Banner, N. L. 
Norris; Brilliant, E. J. Kulas; Bryan- 
Marsh, G. G. Lockwood and ÈE. H. 
Haughton; Buckeye, L. P. Sawver; Col- 
onial, Colonel E. E. Nash ; Columbia, 
Arthur Garrison; Economical, L. Loben- 
thal; Fostoria, H. H. Geary; General 
Incandescent, H. C. Rice; Shelby, J. C. 
Fish; Sterling, Wm. Coale; Sunbeam, 
H. B. Van Zwohl and A. S. Terry; H. M. 
Van Zwohl, acting secretary of the asso- 
ciation. 

The Oneida Community, Limited, 
Oneida, N. Y., exhibited a full line of arc- 
lamp suspension chains and sign suspen- 
sion chains. Represented by J. N. Milnes 
and V. W. Lee. 

The Pettingell-Andrews Company, Bos- 
ton, Mass., made a specialty of its remote- 
control switches. Represented by W. J. 
Keenan, sales manager, and G. E. Palmer, 
clectrical engineer. 

The Philadelphia Electrical and Manu- 
facturing Company, Philadelphia, Pa., 
featured a model manhole section show- 
ing the application of its metallic wrap- 
pers, sealing plugs, fuse and junction 
boxes and service-connecting plugs. Rep- 
resented by C. L. Bundy and R. H. Man- 
waring. 

The Pittsburg Transformer Company, 
Pittsburg, Pa., exhibited a standard line 
of light and power transformers in one, 
ten and fifteen-kilowatt sizes; two power- 
transmission transformers of fifty and 
100-kilowatt sizes, designed for 22,000 
volts. The company distributed a spe- 
cial edition of its “pretty-girl” calen- 
dar for June, and a fine brand of 
Pittsburg stogies as souvenirs. Assist- 
ing this company was George A. Rumsey, 
Jr., of the Rumsey Electric Company, 
Limited, of Philadelphia, for the last nine 
years handling the Pittsburg transformer 
in the East. The Pittsburg company was 
represented by F. C. Sutter and H. G. 
Steele. 

The Standard Paint Company, New 
York, N. Y., exhibited a model house cov- 
ered with “Ruberoid” roofing. The floor 
of the booth was covered with “Ruberoid” 
flooring. There was also exhibited a line 
of P. & B. insulating compounds, arma- 
ture and field-coil varnish, and P. & B. 
insulating tape. Represented by J. M. 
Richards, general sales manager; C. E. 
Smith, manager paint and electrical de- 
partment, and J. G. Satterthwait, man- 
ager Philadelphia branch. 

The Southern Exchange Company, New 
York, N. Y., exhibited a line of long- 
leaf yellow pine for poles and cross-arms, 
southern white cedar for poles and photo- 
graphs of its mills and yards throughout 
the South. Represented by E. G. Cham- 
berlin, president, and Walter E. Mitchell, 
sales manager. 

The Wagner Electric Manufacturing 
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Company, St. Louis, Mo., exhibited its 
single-phase variable-speed fan and other 
single-phase variable-speed motors with 
autotransformer control, and a line of 
switchboard and portable indicating me- 
ters. Represented by W. A. Layman, 
general manager; Walter Robbins, assist- 
ant general manager; E. W. Goldschmidt, 
district manager, New York; A. W. 
Wyckoff, Pittsburg; Brooks Faxon, Bos- 
ton; C. W. Henry, Atlanta; J. H. Jewett, 
Chicago; John Mustard, Philadelphia. 

The Western Electric Company, Chi- 
cago, Ill., exhibited a line of direct and 
alternating-current fan motors and alter- 
nating and direct-current are lamps, in- 
cluding the new “Hawthorne” short are 
lamp for suspension from low ceilings. 
The company also exhibited a line of Vul- 
can soldering irons. Souvenirs in the 
shape of a map of Washington, D. C., in 
colors, and a celluloid novelty in the form 
of a short are lamp, were given away. 
Represented by H. M. Post, W. L. Stock- 
ton, power-apparatus salesman; E. W. 
Rockafellow, general supply sales man- 
ager; Mr. Keefer, assistant manager of 
power-apparatus sales; C. A. S. Howlett, 
Chicago, power-apparatus sales manager; 
W. Templin, supply salesman. 

The American Electric Heater Com- 
pany, Detroit, Mich., opened a booth for 
the reception of visitors and was repre- 
sented by B. H. Scranton, president, and 
Robert Kuhn, secretary. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., exhibited photographs of its 
works and products, and descriptive bulle- 
tins and catalogues. Represented by 
W. N. Heger, assistant to president; 
Maurice Thomas, manager Atlanta oftice: 
J. C. M. Lucas, manager Baltimore office; 
Mr. Nicholson, manager Philadelphia 
office; A. P. Peck, New York; H. W. Row- 
lev, New York; E. T. Pardee, Boston; 
J. R. Jeffrey, R. B. Williamson, B. Frank- 
enfield, E. St. John Chilton, B. A. Ber- 
riam, James Gardiner, A. H. Whiteside. 

Harold P. Brown made a specialty of 
“contact alloys.” Represented by T. H. 
Ely and J. Maxwell Coote. 

The American Instrument Company, 
Philadelphia, called attention to its line 
of “American?” measuring instruments 
and shunts. A large model of the new 
long-scale switchboard meter was shown. 
Represented by James G. Biddle and A. O. 
Benecke. 

The Curtis Advertising Company, De- 
troit, Mich., exhibited samples of adver- 
tising for central stations. Represented 
by F. A. Curtis, president; C. A. Parker, 
C. H. Johnston and F. C. Matthews. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited recently de- 
veloped automatic cell filling apparatus; 
compensating, recording and signaling 
hydrometers, Exide batteries for commer- 
cial vehicles, end cell switch and central 
station types of chloride accumulators. 
Represented by Charles Blizard, E. L. 
Reynolds, Albert Taylor and A. H. Acker- 
man. Z 

The Federal Electric Company, -Chi- 
cago, Ill., showed a fine line of electric 
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signs, operating a flasher for turning on 
and off the lamps, making a very effective 
demonstration. Represented by W. J. 
Norton and R. B. Francis. 

The Crocker-Wheeler Company, Am- 
pere, N. J., exhibited a fine lot of photo- 
graphs showing typical installations of 
C.-W. apparatus, and distributed souvenir 
postal cards. Represented by Rodman 
Gilder, W. C. Appleton, G. W. Johnston, 
R. C. Randolph, Jr., H. Lomas. . 

The Fibre Conduit Company, Orange- 
burg, N. Y., showed samples of its con- 
duits for underground and station service 
in straight lengths, bends and fittings. 
Represented by W. K. Sparrow, F. A. Cur- 
tis and S. G. Thompson. 

The General Electric Company, Sche- 
nectady, N. Y., made a fine display of 
Gem, tantalum and tungsten. lamps, in- 
cluding the new street series tungsten, 
forty-candle-power, fifty-three-watt lamps. 
There was also an elaborate display of 
heating and cooking apparatus, and sev- 
eral forms of alternating and direct-cur- 
rent fans. Represented by J. R. Lovejoy, 
vice-president and sales manager; C. D. 
Haskins, manager lighting department; 
W. L. R. Emmet, A. D. Page, F. W. Will- 
cox, F. H. Gale, P. D. Waggoner, H. J. 
Buddy, Philadelphia; C. B. Burleigh, 
Boston ;. Theodore Beram, A. D. Babson, 
George L. Thompson, J. P. Judge, A. F. 
Giles, W. J. Hanly, J. Scribner, S. F. 
Dibble, F. G. Vaughn. 

John L. Gleason exhibited a line of 
“Fancleve” specialties and was present to 
explain the good points of this system. 

The Metropolitan Engineering Com- 
pany, New York, N. Y., exhibited samples 
of its sign illuminations. Represented by 
Benjamin Wall. 

The M. O. Publishing Bureau was rep- 
resented by A. H. Grant and Glen Mars- 
ton. 

The National Electrical Supply Com- 
pany, Washington, D. C., exhibited an 
interesting line of specialties. Repre- 
sented by E. C. Grant, I. L. Townsend 
and A. Dunlop. 

The New York Beck Lamp Company, 
New York, N. Y., made a feature of two 
lamps operating in series on 110 volts, 
60 cycles, without any starting or control- 
ling mechanism, and consisting only of the 
frame, carbons, guide rods and the Beck 
copper shoe support for the lower end of 
the carbon, demonstrating the Beck grav- 
ity feed. There were also several alternat- 
ing-current lamps which operate on any 
frequency between twenty-five and 140 
cycles, the only change necessary is to ad- 
just a resistance within the lamp to com- 
pensate for the change in impedance of 
the magnet coils. An order for these 
lamps to operate in multiple through in- 
dividual transformers on a 1,000-volt cir- 
cuit has just been delivered to the govern- 
ment at Indian Head. A line of direct- 
current Beck flaming are lamps was also ` 
shown. Another feature of this exhibit 
was a line of HCK specialties, including 
table lamps and portables, instantaneous 
continuous-flow water-heater, and auto- 
matic time switch. The-tatter is unique, 
as it is made to. fit inside the standard arc 
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lamp pole base, and the bearings, pinions 
and gears are made entirely of non-corro- 
sive metal, German silver and phosphor 
bronze being used throughout. The clock 
unwinds by gravity and will run for a 
week without rewinding. The company 
made a special offer for the introduction 
of these specialties which attracted a great 
deal of attention. Represented by William 
Ottman, president, H. B. Coles and Carl 
Loeffler, of the New York Beck Lamp 
Company; and J. H. Hallberg, general 
manager of the Beck Flaming Arc Lamp 
Company. 

The Pope Motor Car Company, Waver- 
ley department, Indianapolis, Ind., made 
an exhibit of a General Electric mercury 
rectifier set and a case of Exide batteries, 
forming a typical garage for electric ve- 
hicles. Represented by Herbert. H. Rice, 
Henry Goodman and W. C. Downey. 

The Simplex Electric Heating Com- 
pany, Cambridgeport, Mass., exhibited an 
elaborate line of heating and cooking ap- 
paratus. Represented by James I. Aver, 
Roger Williams, P. H. Howard and C. A. 
Flint. 

The Standard Vitrified Conduit Com- 
pany, New York, N. Y., exhibited samples 
of single and multiple duct. Represented 
by B. S. Barnard. 

The Telelectric Music Company demon- 
strated its electrical piano-player. Repre- 
-o by John F. Waters and I. Dilling- 

am. 

The Weston. Electrical Instrument Com- 
pany, Waverley Park, Newark, N.J., made 
a fine showing under the direction of 
Charles P. Frey and Stanley Brown, pre- 
senting eleven groups of entirely new lines 
of switchboard and portable electrical 
measuring instruments. Four of these 
groups comprised entirely new forms of 
alternating-current switchboard voltme- 
ters and ammeters,and three others groups 
comprised alternating-current portable in- 
struments. In addition to a fine display 
of measuring instruments, a number of 
remarkable laboratory instruments were 
shown. 

The C. W. Lee Company, Newark, 
N. J., published a Convention Daily, and 
entertained its guests through its repre- 
sentatives, C. W. Lee and F. B. Rae, Jr. 

G. M. Gest, the well-known engineer 
and contractor of New York and Cincin- 
nati, was represented by W. T. Jackson. 
Cincinnati commercial engineer. A num- 
her of striking photographs showing con- 
duit installations in various parts of the 
world were exhibited. 

The Sheldon School was represented by 
J. D. Kenyon and Francis Raymond. 

J. G. White & Company, New York, 
N. Y., opened reception headquarters. 

The Westinghouse Companies’ exhibit 
represented the product of the Westing- 
house Machine Company, Westinghouse 
Electrice and = Manufacturing Company, 
Westinghouse Lamp Company and the 
Nernst Lamp Company. 

The arrangement was very tasteful and 
many lines of new apparatus were on view. 
Direct-current series metallic flame-are 
lamps were shown for the first time in 
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operation on the Fourteenth street side of 
the New Willard Hotel, eight of the lamps 
burning in series, each taking fifty volts 
and four amperes. The current for this 
purpose was taken from the alternating- 
current street mains at 220 volts, sixty 
cvcles. A regulating transformer stepped 
up the voltage and regulated the current 
supplied, and a mercury rectifier of West- 
inghouse make changed the current 
from alternating to direct. This metallic 
flame arc lamp requires one-half of the 
electrical energy consumed by the ordinary 
carbon lamp, and is particularly adapted 
to such lighting, since the rays of light 
are emitted from the flame in a horizontal 
direction. The Westinghouse Lamp Com- 
pany showed a number of high-efficiency 
metallized filament lamps ranging in can- 
dle-power from twenty to fifty, at 110 
volts, and a number of tungsten lamps in a 
cluster suspended from the ceiling. The 
Westinghouse Electric and Manufacturing 
Company displayed on a table a very com- 
plete line of instruments, both for switch- 
hoard mounting and portable use, includ- 


ing the company’s new graphic recording: 


ammeters, voltmeters and wattmeters, the 
new Westinghouse type “CC” carbon-break 
circuit-breaker, as well as the small-capac- 
ity type “F” circuit-breaker for motor 
service and Westinghouse fan motors in 
hoth twelve and sixteen-inch sizes for al- 
ternating-current and _ direct-currents. 
There were also shown many types 
of enclosed carbon arc lamps, including 
series, multiple alternating-current and 
direct-current, 110 and 220-volt, in a 
variety of finishes, and in addition a new 
lamp which has been developed for 250 
volts direct-current multiple, which is 
strictly fireproof and, it is said, will not 
burn out under the most severe conditions 
of short-circuits. The Nernst Lamp Com- 
pany showed the development of a new 
single-glower unit brought out to fill the 
gap that has heretofore existed between 
the one and two-glower units, the one- 
glower unit not giving sufficient light for 
certain classes of lighting, and the two- 
glower unit giving more light than neces- 
sary. This lamp takes 110 watts, emitting 
115 candle-power in a downward direc- 
tion, and is equipped with a four-inch 
clear ball. The Nernst Lamp Company 
also exhibited the multiple-glower type of 
direct-current lamps. In the company’s 
section of the Westinghouse booth were 
shown two three-glower ceiling fixtures 
of art glass; one three-glower ceiling fix- 
ture with nine-inch Holophane hemi- 
sphere; one three-glower ceiling fixture 
equipped with an opalescent hemisphere, 
and one six-glower ceiling fixture equipped 
with a twelve-inch Holophane hemisphere, 
and several three-glower  direct-current 
lamps, single-glower Nernst lamps 
equipped with vertical glower. The West- 
inghouse Machine Company had on ex- 
hibition various-sized plates showing the 
form and construction of those used in 
their improved storage batteries. These 
plates are of the Planté type, both the 
positive"and negative being of pure lead. 
The plates of the types shown are used in 
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street-railway power plants for load regu- 
lation, lighting plants, railway - train 
lighting, railway signaling, etc. The West- 
inghouse Companies maintained head- 
quarters on the ground floor of the New 
Willard Hotel, where beautiful enameled 
pins were distributed as souvenirs to the 
visitors. The following is a list of 
the representatives who were present: 
Westinghouse Electric and Manufacturing 
Company—W. M. McFarland, acting vice- 
president, G. M. Bates, J. W. Busch, 
Philip Clegg, A. M. Dudley, C. S. Gibbs, 
C. B. Humphrey, A. R- Laxton, S. L. 
Nicholson, E. T. Penrose, J. W. Schrantz, 
C. P. Billings, J. A. Brett, H. P. Davis, 
W. R. Dunbar, G. B. Griffin, R. B. Ingra- 
ham, George F. Leak, J. C. McQuiston, 
J. M. Nicholson, W. R. Pinckard, H. C. 
Stier, J. C. Warren, E. M. Bischoff, 
Samuel Chase, Mr. De Lancey, W. B. 
Everest, G. W. Hill, W. D. Jend, Irwin 
Lehman, F. D. Newbury, W. S. Rugg, 
H. Van Stagen; Westinghouse Machine 
Company—Edwin Yawger, L. A. Phillips, 
L. L. Brinsmade, Mr. Nicholson, H. Van 
Blarcom, J. R. Bibbins; Westinghouse 
Lamp Company—T. Whaling; Nernst 
Lamp Company—Max Harris, J. H. Gar- 
diner, C. A. Barton, A. T. Holbrook, Otto 
Foell. 

In addition to the representatives listed 
above, the following well-known men were 
among those present: 

Arthur Williams, Dudley Farrand, Alex 
Dow, W. C. L. Eglin, George F. Porter. 
W. H. Blood, Jr., Samuel Scovil, A. J. 
De Camp, W. F. White, Charles L. Edgar, 
John Martin, Frank W. Frueauff, Charles 
R. Huntley, L. A. Ferguson, F M. Tait, 
W. F. Abley, Electric Goods Manufactur- 
ing Company; O. Baerwinkel, manager 
Excello Are Lamp Company; Charles C. 
Baird, H. B. Camp Company; B. A. Beh- 
rend, Bullock Electric Manufacturing 
Company; T. H. Brady, Brady Manufac- 
turing Company; J. W. Brooks, Pass & 
Seymour; C. A. Brown, Standard Under- 
ground Cable Company; John Campbell, 
Electrical Auditing Company; C. E. Cor- 
rigan, National Metal Molding Company: 
George T. Manson, general superin- 
tendent of the Okonite Company; 
F. C. Cosby, Standard Underground Cable 
Company; N. C. Cotabish, National Car- 
bon Company ; J. S. Crider, National Car- 
bon Company ; H. C. Cushing, the Central 
Station; John H. Dale, the Dale Com- 
pany; C. W. Davis, Standard Under- 
ground Cable Company; D. D. Dickev, 
National Carbon Company; Henry L. 
Doherty; Stephen A. Douglas, American 
Vitrified Conduit Company; C. A. Bosch, 
Hugo Reisinger; H. B. Kirkland, National 
Metal Molding Company; Oscar Hoppe. 
American Circular Loom Company; Alex- 
ander Henderson, Sprague Electric Com- 
pany; J. B. Olson and R. S. Satterlee, 
India Rubber and Gutta Percha Insulat- 
ing Company; Richard S. Carrick and 
H. J. Jacger, Tipless Lamp Company; 
R. K. Mickey and G. A. Nisbet, Novelty 
Incandescent Lamp Company; E. O. Lun- 
din, Lundin Electric Manufacturing Com- 
panv; J. S. Montagne, George W. Ames, 
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W. S. Huntley, Buffalo General Electric 
Company; Basil Kodjbanoff, Benjamin 
Electric Manufacturing Company; H. L. 
Shippy, John A. Roebling’s Sons Com- 
pany; J. Robert Crouse; M. S. Seelman, 
Jr.: A. W. Sisson, D & W Fuse Company; 
vr. Edward Weston, president Weston 
Electrical Instrument Company; J. S. 
Speer, president Speer Carbon Company; 
R. W. Lyle, president Standard Vitrified 
Conduit Company ; J. H. Vaughan, mana- 
ger H. C. Roberts Electric Supply Com- 
pany; Frank J. Holmes, president and 
general manager Vulcan Electric Heat- 
ing Company; R. W. Morgan, president 
Anchor Lamp Company; A. F. Hills and 
F. M. Hawkins, Crouse-Hinds Company. 

Mr. Henry L. Shippy of the John A. 
Roebling’s Sons Company delighted a 
number of his friends at the convention by 
presenting them with the latest cigar 
punch made in Paris. Each gift was 
accompanied by a detailed description in 
French, and perhaps that is one reason 
why some of the recipients have not yet 
become expert in the use of the gift, which 
is probably the best thing of the kind that 
was ever brought out. 
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Annual Report of the Niagara 
Falis Power Company. 


The annual report of the Niagara Falls 
Power Company for the year 1906 shows 
gains for both net and gross earnings, 
as well as a substantial profit on opera- 
tions. 

The company’s gross earnings for the 
last calendar year aggregated $1,370,308, 
compared with $1,201,480 for 1905, while 
the operating expenses and reserve, which 
latter item involved $100,000 amounted to 
$326,124, compared with $250,202 for the 
previous year. The net earnings, there- 
fore, aggregated $1,044,184 compared 
with $951,258 for the preceding year. 
Other income amounted to $79,400 and 
the total income aggregated $1,123,584. 
Charges amounted to $786,897 compared 
with $1,048,947 for 1905, leaving a sur- 
plus for the year of $336,687 compared 
with $240,426 for thé previous year. The 
profit and loss surplus aggregated $399,- 
321 compared with $197,696 for 1905. 

In commenting upon its charges, the 
company stated that the only charges re- 
corded during 1906 were those incurred 
by the payment of the interest on its $4,- 
980,000 of six per cent debentures of the 
Canadian. collateral series A and B which 
was included in the cost of construction 
of the Canadian plant up to January 1, 
1907, from which date the plant has been 
in commercial operation. 

The combined balance sheet of the 
Niagara Falls Power Company and the 
Canadian Niagara Power Company which 
the former corporation owns and controls, 
showed total assets of $24,391,027 com- 
pared with $25,217,204 for 1905. Of the 
total assets $21,966,287 represented real 
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estate, power-houses and other properties; 
$1,500,400 investment securities; $351,- 
901, cash ; $20,699, securities, bills and ac- 
counts receivable; $135,247, material and 
supplies, and $16,493, prepaid insurance. 

In his report to the shareholders, D. Q. 
Mills, president of the company, said: 

“No additional construction work or in- 
stallation of generating machinery have 
been authorized, the company’s business 
must be confined for the present to the 
output of the plants as they now exist. - 

“By direct ownership and through stock 
control of the Canadian Niagara Power 
Company (only five shares of its capital 
stock being held by others), this company 
now has available for power generation on 
the American side of the Niagara river 
two complete plants with an aggregate 
capacity for an output of about 77,000 
electrical horse-power, and a considerable 
reserve in power-generating machinery ; 
an additional capacity of about 8,000 
horse-power, of which, under leasehold 
rights, 7,500 hydraulic horse-power is now 
being generated in installations of tenant 
companies, and, on the Canadian side of 
the Niagara river a plant with installation 
for a continuous output of 40,000 elec- 
trical horse-power, one 10,000-horse-power 
generating unit being held in reserve. 
The cost of construction of this plant has 
included interest and park rentals to 
January 1, 1907, from which date it is 
treated as a commercial operation. 

“From the commercial output of these 
plants, about 95,000 electrical horse-power 
and 7,500 hydraulic horse-power (lease- 
hold hydraulic rights) now are yielding 
revenue. Contracts have been negotiated 
for the sale of additional amounts of elec- 
trical power deliverable upon the comple- 
tion of the installation of the necessary 
apparatus. It is expected that before the 
close of 1907 substantially all of the 
combined output of these plants will be- 
come revenue producing. 

“Firm contracts now in force covering 
long terms will require a considerable part 
of this power, the remainder, it is be- 
lieved, will be absorbed quickly by the 
users of our power steadily increasing in 
number and requirements. 

“The financial condition of the com- 
pany never has appeared to be more satis- 
factory and promising. 

“Subject to the approval of the stock- 
holders the board of directors has voted to 
subscribe $20,000 toward the completion 
of a hospital at Niagara Falls, which is 
being promoted generally by the in- 
dustries there as a needed relief for em- 
ployés.” 


927 


Swiss Electric Enterprise. 


Consular Agent E. L. Phillips, of 
Chaux-de-Fonds, writes that the Swiss 
hydroelectric enterprise of the Lake of 
Brusio, in the Canton of the Grisons, the 
machines of which were first set in motion 


‘on March 10, is without doubt the most 


important upon the Continent. He de- 


scribes the plant as follows: 


“The water of the River Poschiavo is 
caught at the base of the Lake Poschiavo, 
which is used as a controller or regulator 
for the reservoir and conducted by a three- 
mile conduit into the reservoir 1,378 feet 
above the central station. From this res- 
ervoir the water is brought into the hy- 
draulic station by means of five conduits 
fastened in the craggy rocks to a wall 
nearly vertical. 

“The station now contains six groups 
of dynamos with, respectively, a force of 
3,000 horse-power each. During this year 
there will be added four new groups, and 
in 1908 the two last, which will complete 
the installation and thereby enable the 


‘station to produce an energy of 36,000 


horse-power. A portion of this will serve 
to the needs of the Valley of Poschiavo 
and for the future electric railway of the 
Bernina. The contractors will reserve for 
themselves 16,000 kilowatts, and this 
power will be distributed in the industrial 
region south of the lakes of Como and 
Majeur by the means of a cable 100 miles 
in length. This great undertaking is the 
property of a Swiss company, and its in- 
stallations are due entirely to Swiss in- 
dustry.” 
—___<@—____ 
Breakdown on the Berlin 


Supply Network. 

An unfortunate interruption of supply 
took place in Berlin on Wednesday night, 
May 8. The Markgrafenstrasse substa- 
tion is fed with three-phase current at 
high pressure from the Moabit Electricity 


Works on the south bank of the Spree. 
At about 8 o’clock on the evening in ques- 
tion, a defect occurred on the main bus- 
bars of the Moabit station, from which the 
feeders to the Markgrafenstrasse substa- 
tion are led. In order not to interrupt 
the supply to the consumers, which in- 
cluded the Royal Theatre, the neighboring 
stations in Mauerstrasse and Alte Jakob- 
strasse immediately took- up the load. 
This, however, caused an overload on sev- 
eral cables, which occasioned a wholesale 
blowing of fuses. Naturally some time 
elapsed until new fuses could be placed 
in the numerous network-boxes, which are 
placed at all the important crossing points 
of the network, but when this had been 
done the supply of current was onca more 
renewed over the whole district. The dis- 
turbance would have ‘been. confined to a 
much smaller area had it not been that 
the Markgrafenstrasse substation was at 
that time in course of reconstruction for 
the purpose of extension.—Electrical En- 
gineering London. 
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MECHANICAL REFRIGERATION. 


BY H. S. KNOWLTON. 


An illustrated lecture on “Mechanical 
Refrigeration” was given in Frances Wil- 
lard Hall on April 18 before the New- 
Business Department and invited guests of 
the Narragansett Electric Light Company, 
of Providence, R. I., by Eugene Carpenter, 
of Newton, Mass., electrical engineer, and 
Eastern representative of the Automatic 
Refrigerating Company. The subject was 
discussed broadly, with special reference 
to the interests of central station men at 
this season of the year, when approaching 
warm weather opens the way toward an 
enlargement of the connected load through 
the installation of motor-driven refrigerat- 
ing machinery. 

Mr. Carpenter pointed out that only 
four agents have been used enough in 
refrigeration to warrant mention—air, 
sulphur dioxide, carbon dioxide and an- 
hydrous ammonia. Air is used in some 
systems, but the apparatus needs to be 
large and heavy for a given duty, making 
first costs excessive, and the system is very 
inefficient. Its use is confined practically 
to battleships. Sulphur dioxide is used 
to a very limited extent, and carbon diox- 
ide has the advantage of being low in cost 
and quite efticient, but on account of the 
extreme pressure required for liquefaction 
(800 pounds to 1,200 pounds per square 
inch) much trouble is encountered with 
the packing, and leaks in the compressor 
and other parts of the system are contin- 
ually causing trouble. Both these diox- 
ides require the use of large amounts of 
brass and copper in the construction of 
the equipment, thus making the cost of 
this apparatus large. Anhydrous ammo- 
nia is used in probably ninety-nine per 
cent of all the plants in this country, be- 
cause it is very efficient, reasonably cheap, 
has no damaging effect upon iron, lead 
and rubber, and requires only the pressure 
which many years of steam using have 
shown controllable. 

There are two general systems of operat- 
ing by the use of ammonia, absorption and 
compression. The former has some ad- 
vantages where extremely low tempera- 
tures are required (below zero Fahren- 
heit), and both systems have their earnest 
advocates. Some companies make and in- 
stall either system as the customer may 
cleet. The commercial use is overwhelin- 
ingly in favor of the compression system. 
Statistics compiled very carefully about a 
year ago show that about ninety-four per 
cent of all the refrigeration in this coun- 
trv was performed by ammonia compres- 
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sion systems. There are two subdivisions 
to these systems, first, the direct-expan- 
sion, where the ammonia is used directly 
in the cooling coils; and, second, the brine 
system, where the direct expansion cools 
a brine made of salt or calcium chloride, 
which is foreed through the cooling coils 
by means of secondary pumps. The direct 
method is slowly superseding the indirect 
or brine system because of its greater sim- 
plicity and higher economy. 

On a test recently made of a small plant 
of the brine type it required forty-five per 
cent of the total power to circulate the 
brine and fifty-five per cent to operate the 
refrigerating apparatus. 
this was an exlreme case, but it is prob- 
able that a direct-expansion plant in this 
same place would have operated with fifty 
per cent of the power that was being used, 
for the reason that direct methods require 
no power in the circulation, and there is 
a loss in cooling the brine which would 
probably account for the saving of the 
difference between fifty-five and fifty per 
cent. This saving would be larger in 
small plants on account of the lower eth- 
ciency in all parts where the size is re- 
duced. 

Mr. Carpenter then discussed the fields 
of automatic, semi-automatic and non- 
automatic plants, emphasizing the value 
of the small automatic installation in con- 
nection with central station service. It is 
an important advantage that no attend- 
ance is required after such a plant has 
heen erected and adjusted for a certain 
temperature, as the temperature will be 
self-maintained within a few degrees by 
the apparatus. In a general way it will 
pay to install an automatic plant where 
the maximum ice consumption is between 
800 and 12,000 pounds in twenty-four 
hours. Jn an automatic plant 1.5 horse- 
power will produce in twenty-four hours 
an amount of refrigeration which will be 
represented by the melting of 800 pounds 
of ice; two horse-power represents 1,500 
pounds of ice in twenty-four hours, and 
so on, up to fifteen horse-power, which 
is equivalent to nine tons of ice. The 
powers quoted will not actually make the 
ice specified, because the freezing tank 
must be kept cold as the ice is being 
frozen. In practice a well-designed plant 
will make about sixty per cent of its re- 
friverating capacity—that is, a plant 
which would perform the same amount of 
work as ten tons of ice would perform in 
melting, would make six tons of ice. As 
a general thing it will not pay from a 
financial standpoint to make ice in this 
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latitude, but the results of refrigeration 
are quite different. ae 

After discussing the superiority of me- 
chanical refrigeration over the use of nat- 
ural ice, including the elimination of labor, 
moisture, uncleanliness and the ability to 
produce and maintain lower temperatures, 
Mr. Carpenter quoted the following data 
from the operating costs of a five-horse- 
power automatic plant: 

“Ice, in a well-insulated refrigerating 
space of 9,900 cubic feet (30 X 33’ X 
10’) can maintain a minimum tempera- 
ture of forty-five degrees Fahrenheit in 
hot weather, and will cool about 7,800 
pounds of food supplies during twenty- 
four hours. This service will require 
5,200 pounds of ice each day, or seventy- 
eight tons a month, which at $3 a ton, 
will cost for each hot month about $234. 

“Equivalent mechanical refrigeration, 
in the same space and under like condi- 
tions, will produce the same temperature 
of forty-five degrees, or will produce the 
usually desired cold storage temperature 
of thirty-six degrees, but in a smaller 
space of about 5,800 cubic feet (24’ X 
27° X 9), and will cool about 8,100 
pounds of food supplies per day. This 
work will require about 2,668 kilowatt- 
hours per month if operated continuously, 
and if the rate for electricity be four cents, 
the cost for each hot month, including 
the necessary cooling water ($11) will be 
$118. 

“In other words, if the current and 
cooling water used during a hot July or 
August amounts to $118, the annual cost 
of operation should not exceed six times 
this amount, or $708. With ice, using 
5,200 pounds per day at a cost of $234 
for a hot month, the annual consumption 
would be about $1,404. This would show 
a saving of $696, and in about three years 
would be sufficient to pay for a five-horse- 
power automatic plant. In this compari- 
son, an outside temperature of ninety de- 
grees was assumed in calculating the re- 
frigerating work for the cubic foot spaces 
mentioned, but less severe weather condi- 
tions will allow either an increase of cold 


storage duty or decrease in the running 
hours of the equipment per day. With 
the surrounding air at eighty degrees, 
about 11,700 pounds of supplies can be 
handled, or the equipment will operate 
twenty hours instead of twenty-four in 
cooling the 8,100 pounds previously men- 
tioned. At seventy degrees the apparatus 
will run sixteen hours to cool the 8,100 
pounds, or will handle a maximum of 
17,500 pounds. Any less demand for re- 
frigeration will reduce the running hours 
of the machinery per day, and hence the 
cost of power.” 
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Preston, England, Electric Railway Run by City Refuse. 


M 


UNICIPAL authorities throughout 
the world have been making a 
careful study during the past 

decade of the question of how best to deal 

with the refuse of their various communi- 
ties and in these days of inventive genius 
and general development of labor-saving 
devices there has been wonderful muni- 
cipal progress along these lines. The 
treatment of waste matter of cities and 
towns is now considered not wholly an ex- 
pense, since the systematic and scientific 

burning of such refuse may make it a 

valuable asset in the generation of steam 


By Frank C. Perkins. 


These were placed b&ck-to-back and fitted 
with a Jone? fume cremator and the 
combined plants handled the city’s refuse 
collection for another decade when it was 
found that it could no longer cope with 
the whole amount. The scavenging com- 
mittee, being unwilling to resort to dumps, 
visited many operating destructor plants 
and paid particular attention to thorough 
cremation and methods of feeding. 

A new refuse destructor was decided 
upon, of the front-feed type, the authori- 
ties maintaining that the top-feed isolated 
cells were responsible for the emission 
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REFUSE DESTRUCTOR AND POWER PLANT, PRESTON, ENGLAND, MUNICIPAL ELECTRIC 
RAILWAY. 


for the production of electric current for 
lighting the streets and public buildings, 


as well as for power for electric traction. - 


Such scientific treatment of waste ref- 
use not only secures more healthful and 
sanitary conditions for the inhabitants 
but it may also be utilized in addition to 
the above service for supplying power for 
pumping water and sewage, while the 
cinders, as by-products, are utilized to ad- 
vantage for pavement slabs, bricks, mortar 
and concrete. 

More than two decades ago the city of 
Preston, England, installed its first refuse 
destructor consisting of a row of eight 
cells of the top-feed variety with natural 
draft, and this equipment served its pur- 
pose for several years when a second ref- 
use destructor plant was installed consist- 
ing of twenty cells of the same kind, of 
the Manlove, Alliott and Fryer type. 


from the chimney of unconsumed vapors 
and for varying temperatures taking place 
in the furnace chambers. They were also 
impressed with the intense heat developed 
in the process of cremation, and with the 
power which it was possible to produce 
with the front-feed grate system of de- 
structor. 


The electrification of the Preston street l 


railways was under consideration, and 
after conferences between the scavenging 
and tramway committees of that city it was 
decided to erect the stations for the two 
utilities side by side in order to utilize the 


‘steam power generated by the refuse de- 


structor for the electric railway. 

The destructor installation includes 
four Meldrum regenerative furnaces of 
the four-grate simplex type, each unit hav- 
ing a total grate area of 100 square feet. 
The plant is so arranged that any pair of 


the units can work together, and special 
attention was paid to cleanliness, conve- 
nience of operation and the saving of 
labor. As the carts of refuse arrive at the 
destructor plant they are backed against a 
long tipping sill and shoot their loads of 
refuse into four steel hoppers, each with 
a capacity of forty tons and thoroughly 
protected from the weather. 

The refuse handled by this plant differs 
greatly from that of American cities, 
where the wet garbage and refuse is usual- 
ly kept separate from the dry rubbish, 
such as paper, rags, ashes and wood. At 
Preston the refuse is of a miscellaneous 
character, consisting of dry and wet ashes 
with a sprinkling of excreta, offal, both 
animal and fish, together with condemned 
meat, game and poultry. About 20,000 
tons of refuse is disposed of each year, or 
an average of fifty-five tons a day, and 
this does not include about twelve tons of 
fish offal and nine carcasses per week, in- 
cluding horses, cows, sheep, pigs and 
calves. 

After passing the tipping platform and 
entering the destructor a wide corridor is 
noted, on one side of which is located 
the outlet of the hoppers and on the other 
side the furnaces. A stone sill is provided 
on which the refuse falls from the hoppers 


-and from which it is charged by the fire- 


men by hand through the front doors of 
the furnace, the fire being regulated to 
suit the material. The authorities at 


~ Preston advocate hand-feeding as the most 


satisfactory method, claiming that it 
combines efficiency and economy with a 
most perfect combustion of the material 
and an avoidance of all disagreeable odors. 
There is a large furnace chamber covered 
with one continuous arch with the simplex 
arrangement of grates, and on looking into 
the furnace it appears to be one length of 
fire bars with four door openings at the 
front, while it is in reality divided into 
four compartments by brick walls carry- 
ing inverted cast-iron tees with their edges - 
level with the surface of the fire bars. 
Each compartment of the ash-pit contains 
separate forced: draft accessories consist- 
ing of steam jet blowers. The gases of 
combustion traverse the furnace in the 
direction of its length. The burning gases 
leave at one end through an arched open- 
ing in the wall dividing the furnace and 
combustion chamber, most of the dust 
settling in the latter while the gases are 


drawn to the boiler outlets lying at the 
further end of the chamber. 

It is said that there is an 
cremation of all noxious vapors, and it 
is difficult, most of the time, to ascertain 
from the appearance of the chimney 
whether the plant is in operation or not. 
It is held that this absolute cremation of 
the refuse is insured by the continual 
mixing of the gases in the furnace and 
combustion chamber while they are sub- 
jected to the radiant heat of the brick 
work maintained in an incandescent state. 


absolute 
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whole carcass is dealt with without han- 
dling. The Board of Agriculture require- 
ments make it necessary that the de- 
structor furnaces deal with whole carcasses 
of animals affected by such diseases as 
anthrax and glanders. It is unnecessary 
for a man to approach the opening in the 
furnace as the carcass is lifted directly 
from the cart by a traveling trolley oper- 
ated at the platform end with a device fo 
releasing the carcass below the opening of 
the furnace. 

In the generating station there are fou” 
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temperature maintained in this type of 
destructor furnaces is attributed to the 
fact that only one portion of the grate is 
being charged or being cleaned at a given 
time, the others being in an incandescent 
state, thus insuring the rapid ignition of 
each fresh charge. This even, high tem- 
perature insures a high evaporative duty 
in the boiler without in any way sacrifi- 
cing the perfect destruction of the refuse 
without any nuisance whatever. 

One of the interesting features of this 
Preston destructor plant is the regener- 
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Two of the four units are provided with 
an offal hearth and the gangway is at a 
convenient level from the tipping plat- 
form. This serves for unloading butcher's 
offal and fish, which is dumped down a 
brick-lined tube on a concave hearth, 
where it is exposed to the fire and the 
gases that are given off pass over the 
whole length of the fire-grate and are 
entirely consumed, In this way the carcass 
of a horse may be disposed of without in 
any way impeding the efficiency of the de- 


The 


structor, every part being cremated. 


boilers of the Lancashire type. The gases 
after leaving the combustion chambers 
of the destructor house pass into these 
borlers. They are eight feet in diameter 
and thirty feet long and are designed for 


a working pressure of 200 pounds per 


square inch. Each is connected to the 
combustion chambers by means of three 
steel tubes lined with firebrick. It is said 
that the temperature is more constant 
than with a coal fire, and consequently 
there is less fluctuation in the steam press- 
ure of the boiler. The constant high 


ator through which the gases pass after 
leaving the boiler. It consists of a nest 
of pipes, around which the air for com- 
bustion circulates as it is drawn into the 
ash-pit and is thus raised to a temperature 


of about 400 degrees Fahrenheit. 


As a dust catcher, the regenerator is 
said to have proved very efficient, the dust 
which passes through the boiler flues be- 
ing trapped and deposited beneath the 
tubes in the pit. 

It is advantageous, where continuous 
power is necessary for elèctric street rail- 
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way and other similar service, that dupli- 
cate flues be provided for the gases pass- 
ing from the regenerator so that the plant 
may be worked without interruption. At 
Preston a complete duplicate plant has 
been installed. Green economizers are em- 
ployed, arranged in three groups, eight 
pipes wide, with 288 pipes altogether. 
An engine is provided for operating the 
scrapers. The economizers are only 
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tramway department of the municipality. 
The destructor plant supplies the tram- 
way department with sufficient steam to 
generate 20,000 kilowatt-hours a week, 
or over one million units per year. 

This was found to be sufficient to oper- 
ate the Preston electric tramways with a 
length of track of sixteen and one-half 
miles. Electric power is also supplied 
for lighting the car sheds and workshops 
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feet long and eight feet in diameter. The 


stoking floor is twelve feet wide and runs 


the whole length of the boiler house. The 


boilers are designed for working at a 


pressure of 160 pounds and are each pro- 


vided with a Bolton superheater placed 


in the downtake, which is designed to 


superheat the steam from the boilers to 
a maximum of 100 degrees above that of 
the working pressure. 


An electric motor 
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utilized on heavy loads, a by-pass flue 
being provided. There is a damper to 
shut off the entire plant if required, there 
being a special locking gear on the 
dampers which renders it impossible for 
the pull of the chimney to close any of 
them. 

The sanitary department has nothing 
whatever to do with the electricity depart- 
ment of the city of Preston, and the former 
having generated the steam at the de- 
structor station, sells it to the electric 


as well as the destructor buildings and 
steam is furnished for a large Jeffrey dis- 
infector. 

The Preston corporation tramways are 
supplied with current from the municipal 
power station, having a supplementary 
boiler house for reserve in addition to re- 
ceiving steam from the refuse-destructor 
plant adjoining. This boiler house and 
pump room is about eighty feet square, 
with space for four boilers, though but two 
Lancashire boilers were installed, thirty 


is utilized for working the scraping gear 
of a Green economizer which has been 
provided, consisting of 256 tubes. There 
are also two vertical tubular feed-water 
heaters each of 104 square feet effective 
heating surface. 

Electric power is also used for other 
auxiliary machinery. A single-reduction 
electric motor with rawhide spur gearing 
is utilized in the pump room for driving 
a three-throw single-acting feed-pump 
having an output of 1,000 gallons per 
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hour at a speed of 100 revolutions per 
minute. There is, in addition, a direct- 
acting steam feed-pump capable of de- 
livering 750 gallons per hour and a hot- 
well and feed-tank beneath the floor of the 
pump room having a depth of five feet 
and covered with steel plates. 

The engine and generating room is 
thirty-seven and one-half feet high, fifty- 
five feet wide and eighty-three fect long. 
Provision has been made for two 300- 
kilowatt units and one 500-kilowatt set, 
the former being installed on foundations 
of solid concrete twelve feet deep and 
forty-eight feet long by about twenty-six 
feet wide. 

The two 300-kilowatt compound-wound 
railway generators were furnished by 
Dick, Kerr & Company, and are driven 
by horizontal compound engines built by 
Cole, Marchanz & Morlev, of Bradford, 
England. They run at a speed of 100 
revolutions per minute and have flywheels 
weighing fourteen tons and measuring six- 
teen feet in diameter. The high-pressure 
cvlinder is seventeen inches in diameter 
and is fitted with Corliss valves. The 
stroke is thirty-six inches and the low 
pressure. cylinder, which is thirty-four 
inches in diameter, is also fitted with Cor- 
liss valve gear, the cut-off of which can be 
varied by hand while the engine is in 
motion. The crank shaft is fifteen 
inches in diameter and is of high-grad> 
steel. 


The electrical generators were designed’ 


to run with an overload of fifty per cent 
above normal momentarily and to operate 
two hours with an overload of twenty-five 
per cent, the engines indicating 600 horse- 
power for that period and 700 horse-power 
at a maximum. 

During the official trials of this equip- 
ment the combined efficiency of the engine 


and generator was found to be eighty-five’ 


per cent, the consumption being 12.25 
pounds of steam per indicated horse- 
power-hour, or 19.5 pounds of steam per 
kilowatt-hour, measured at the terminals 
of the generator. 

A cooling tower was provided having 
an effective cooling area of 70,000 square 
feet and a capacity of 8,000 cubic feet. 
The tower is forty-three feet high, 
twenty-one and one-half feet long and 
eleven and one-half feet wide and has two 
cooling fans installed on steel girders, 
each nine feet in diameter. A _ ten-horse- 
power electric motor is used for driving 
cach of these fans at a speed of 110 revo- 
lutions per minute, the capacity of each 
being 62,000 cubic feet of air per minute. 
For cooling water, the town’s supply is 
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used and a fifty-five-horse-power electric 
motor is employed for driving the com- 
plete condensing set, the circulating pump 
being of the centrifugal type capable of 
delivering 50,000 gallons of cooling water 
per hour to a vertical height of forty-six 
feet, to the cooling tower. 

At one end of the engine room the 
switchboard and accessories are mounted 
on a platform. The board is of the Fer- 
ranti design and consists of eleven black 
enameled slate panels, two inches thick. 
There are eight feeder pancls, a wattmeter 
panel and two generator panels equipped 


with the usual ammeter, voltmeter, re-_ 


cording ammeters, automatic circuit- 
breakers, double-throw switches, watt- 
meters and lightning arresters and choke- 
coils. 

Below the switchboard gallery there is 
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est curve has a radius of forty-two feet 
and the steepest grade is one in sixteen. 
The rails weigh ninety-five pounds per 
yard on straight track and 101 pounds on 
curves. They are laid on a bed of con- 
crete eight inches thick, two inches of con- 
crete being above the sole of the rails and 
forming a continuous anchorage. At each 
joint two solid Chicago “Crown” bonds 
are used, 0000 Brown & Sharpe gauge, 
each thirty-eight inches long, with cross- 
bonds sixty inches long every forty yards 
on single tracks, and inter-cross-bonds at 
every eighty yards on the double track 
section. The bridging bonds are 00 
Brown & Sharpe gauge while all points 
and crossings are bonded with 0000 bonds 
at each end and 00 bridging bonds across. 

All of the feeder pillars, feeder poles 
and the metal work on all street. boxes are 
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a booster set, consisting of one twenty- 
horse-power shunt wound motor directly 
coupled to one eight-kilowatt and two two- 
kilowatt series wound negative boosters 
constructed by the Phoenix Dynamo 
Manufacturing Company, Limited, of 
Bradford, England. 

A complete workshop is provided 
equipped with electrically operated ma- 
chine tools and a car shed having a steel 
roof 165 feet long and about seventy- 
three feet wide. It contains six tracks 
with accommodations for thirty cars, 
which are of the double-deck type. 

The permanent way, also constructed 
by the latter firm, has a gauge of four feet 
eight and one-half inches. There are 6.3 
miles of double track and 3.7 miles of 
single track, the equivalent of 16.3 miles 
of single track construction. The sharp- 


bonded to the track and the bonds are all 
painted throughout their whole length 
with compound. 

There are seven positive and six nega- 
tive feeders, varying from one-quarter 
square inch to one-half square inch in sec- 
tional area. These feeder-cables are of 
the non-metallic sheathed class, insulated 
with “Dialite,’ double taped and braided 
with heavy jute. These cables are drawn 
into stoneware conduits in tiers of two 
to twenty-two ducts throughout the vari- 
ous routes and laid in a solid bed of con- 
crete. A three-core pilot cable has been laid 
along all of the routes for tests and tele- 
phone circuits and connected throughout 
the system to every feeder pillar. 

In the city of Preston the cars are 
operated on a ten-minute service with an 
accelerated schedule during the rush hour. 
The stopping places are fixed at approxi- 
mately 160-yard intervals on all routes. 


June 8, 1907 


THE USE OF WOODEN POLES FOR 
OVERHEAD POWER TRANS- 
MISSION.' 


BY C. WADE. 


The first extra high-tension overhead 
lines in England were put up more or less 
bv rule of thumb. There were no re- 
liable data from which to settle the requi- 
site strength and size of poles employed. 
The subject was one of the greatest im- 
portance, as it was essential, on the one 
hand, that the capital cost of the con- 
struction and erection should be kept as 
low as possible; and, on the other hand, 
that overhead transmission should not be 
discredited by failure, accident, or dis- 
aster. ‘The author, therefore, in August 
and November, 1906, acting on the sug- 
gestion of A. P. Trotter, of the British 
Board of Trade, carried out an exhaustive 
series of tests on wooden poles of varying 
form, lengths, and diameter. During 
these tests the author had the advantage 
of the advice and help of Professor Good- 
man, of Leeds, and the tables printed with 
the paper were prepared by him. 

The first set of tests was carried out in 
August, 1906, and both single and double 
poles were experimented upon. The re- 
sults, however, were not considered satis- 
factory, as the arrangements for testing 
were found to be far from perfect. The 
method adopted of loading and holding 
the poles caused a large amount of fric- 
tion and prevented accurate results being 
obtained. 

These tests clearly proved: First, the 
very marked superiority of an “A” over 
a single pole, the “A” pole being shown to 
be at least three times as strong as a 
single pole, while later and more accurate 
tests have shown that the “A” is at least 
four and a half times as strong as a single 
pole; second, the great flexibility and re- 
cuperative power of wooden poles. Some 
single poles that were tested projected 
free for thirty-five feet from their hous- 
ing and deflected thirteen, fourteen and 
fifteen feet before breaking ; and those that 
were released before the breaking-point 
was reached showed a very small perma- 
nent set. It was soon seen that “A” poles 
were preferable to single poles both as re- 
gards economy and strength. To obtain 
the required strength in single poles, they 
would have to be of such a diameter as 
to be prohibitive in cost, and in some 
cases unobtainable. More attention was, 
therefore, bestowed on testing the strength 
of “A” poles and on finding out the best 
method of constructing them. 


1 Read before the Institution of Electrical Engineers 
of Great Britain, May 2. Slightly condensed. 
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In testing the poles it was desired to 
hold the butt of the pole firmly to a height 
of five feet, while the rest of it was al- 
lowed to swing free. In the first method, 
used in August, two heavy timbers 
were driven into the ground, one for hold- 
ing the foot of the pole and one for taking 
the stress five feet up. The top,end of 
the pole was supported on a specially con- 
structed trolley, which ran on a platform 
under this end of the pole. It was first 
attempted to load the pole by weights 
placed on a wooden platform, suspended 
from the end of a wire rope attached to 


-the pole, carried by a serics of pulleys to 


the top of a substantial frame about 
twelve feet high. The platform when 
heavily loaded sank into a pit dug below 
the frame. 


a 


O 
í 
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Fie, 2. 

Fig. J.--First but unsatisfactory method of holding 
Mie a Second nothod of holding pole for test which 
prevented all slipping. 

This method was quickly abandoned on 
account of the friction of the pulleys and 
the time occupied in loading by this crude 
means. In subsequent tests the load was 
obtained by a gang of men with pulley- 
blocks, and a dynamometer was inserted 
in the loading chaine. 

A similar method of holding was 
adopted in testing “A” poles on the flat— 
t. e., along the line of the wires—and was 
satisfactory. This acted admirably for 
single poles, but when “A” poles were 
tested across the line of the wires in pre- 
cisely the same manner it was found that, 
owing to their taper construction, there 
was so much end slip in the housing, as 
shown by the arrows, that accurate re- 
sults were impossible (Fig. 1). When it 
was found that the strength of “A” poles 
was the really important point to deter- 
mine, the author, acting on Professor 


Fic. 1. 
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Goodman’s suggestions, redesigned and 
reconstructed the testing apparatus and 
the methods of housing the poles, and car- 
ried out a new series of tests in December. 

In this series of tests—confined almost 
entirely to “A” poles—a different method 
of holding was adopted to prevent the 
poles from slipping in their housings, as 
shown in Fig. 2. All the poles were about 
seven and one-half to eight inches diam- 
eter at five feet from the butt. The double 
pole being placed in position, as shown, 
two heavy blocks E F were bolted to it, 
one below and one above the pair of poles - 
about two fcet six inches from the butt, 
and, in addition, a heavy iron ring G was 
bolted to the tension leg of the pole, be- 
low the blocks, to prevent them slipping 
down when under load. The foot of the 
pole was embedded against a massive tim- 
ber R S, supported on the poles B D. A 
block H was inserted, as shown, to give 
additional stability. 

By this means when the load was ap- 
plied in the direction of the pile W, the 
leg that was under tension was unable to 
move away from the balk A and its sup- 
ports on account of the oak cross timbers, 
while the leg that was in compression was 
also unable to move as its foot was press- 
ing against the timber R S. The pole was 
therefore very rigidly held in place, in 
fact, far more so than would occur in 
actual practice. 

Professor Goodman suggested and pro- 
vided a telescope, which was attached to 
the butt of the pole at M N (Fig. 2), 
and by this means it was possible to sight 
a plumb-bob, suspended at O, so that ac- 
curate readings could be obtained and any 
slip of the pole in its housing could ‘be 
detected and allowed for. The use of a 
telescope in tests of this kind is a very 
necessary refinement that is too often 
overlooked, and one was used by the 
author in all tests made. The housing 
requires to be of great strength. The 
author believes that the results of these 
tests given in the tables are accurate, as 
very great care was taken to make them 
so. In all probability if a load equal to 
the test-load were applied to a pole carry- 
ing wires the whole structure would be 
pulled out of the ground. 

The load was applied in the same man- 
ner as in the first series of tests—by pul- 
ley blocks—and everything possible was 
done to eliminate friction. The weight 
of the pole was taken at the top end by a 
chain hung from a large pulley running 
on an overhead cross-pole supported on 
tripods at each end. This pulley was 
guided by a line on each side, and the 
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cross-pole was fixed as nearly as possible 
level and in the line of the’ pole’s deflec- 
tion. 

In these tests it was found that whereas 
a single pole would often deflect to a very 
great extent before breaking, an “A” pole, 
so long as it held together at the top. 
would only deflect a few inches. The “A” 
pole, however, would sustain in a direction 
across its two members—t.e., at right 
angles to the line—a load four or five 
times as great as that of a single pole of 
the same diameter as one of the two mem- 
bers of the “A” pole. Also experiments 
show that an “A” pole (as would be ex- 
pected) is at least twice as strong as a 
single one of equal section, in the direc- 
tion of the line, and would only deflect 
half as much. 

Fig. 3 shows that the “A” poles failed 
in nearly every instance through the 
buckling downwards of the member in 
compression. This was due to the initial 
sag of this member, caused by its own 
weight, which it was impossible to allow 
_ for. ‘To have eliminated this sag it would 
have been necessary to support the poles 
in the centre, which would have caused 
friction, and this it was particularly de- 
sired to avoid on account of such friction 
alfecting the accuracy of the results. This 
was thought of and discussed at the time, 
but it was decided to carry out the tests in 
the manner shown. ‘This sag undoubted- 
lv made the poles fail sooner than they 
would have done had they been in a 
vertical position, and the results, there- 
‘ore, are less favorable than they would 
be in actual practice. But it should be 
noted that at this point of failure the 
poles were not actually broken in any 
wav, and if it had not been for the sag 
out of the line of pull they would un- 
doubtedly sustained far greater 
The buckled pole in all cases 


have 
loads. 
straightened itself immediately the load 
was released. In every case the load was 
applied approximately. two feet from the 
top of the pole, this being about the point 
where the stress would oecur in actual 
work. 

the tests carried out by the 
author, it appears that many of the poles 
in use m England are misproportioned, 
and this apphes particularly to “A” poles, 


From 


Nome are ridiculously too large, while 
The 
few that are correct) in length and size 
selected luck 
The that 
usal breaking-point of a single pole, 


others are dangerously too small. 


have been more by than 


judgment, tests showed the 


when tested to destruction, is about five 


feet above ground level, or about ten feet 
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from the butt. The diameter of a pole 
at this point is, therefore, the most im- 
portant dimension to consider in choos- 
ing one suitable for certain loads. The 
top diameter of a pole is also of some 
little importance, but this is a dimension 
which Nature settles, and there is no ob- 
ject in altering the natural taper. 


Fia. 3.—ILLUSTRATING THE BUCKLING OF “A” 
PoLes UNDER TEsT. 

The weakest point of an “A” pole is 
the top, where the stress due to wind- 
age and weight takes place. The two 
members of the pole—owing to their 
shape—have a tendency to slide and slip 
on each other when subjected to a load 
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Fig. 4.—Method of Joining Poles by Scarfing and Bolts. 


Fig. 5.—Diagonal Braces which Prevent Twisting. 
Fig 6.—Oak Block Inset in Joint to Prevent Slipping. 


at the top. One member being in com- 
pression and the other under tension, that 
which is under tension elongates and 
forces itself awav from the member in 
compression, 

The important thing about an “A” pole 
is its construction and the method adopted 
to hold its two members at the top. The 
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author’s method of securing them is 
shown in Fig. 4. The two members are 
scarfed to such an extent as to reduce 
them to about two-thirds of their original 
diameter. The length of the scarf de- 
pends, of course, on the angle at which 
the members are set. They are held to- 
gether by two three-quarter-inch bolts, 
one about twelve inches and the other 
about forty-eight inches from the top of 
the poles. At the foot the two members 
are tied together by a wooden block about 
six feet in length, and four inches by eight 
inches in section, which is let into and 
bolted to each about two feet from the 
butt. It will be noticed that the arrange- 
ment is similar to that adopted in the 
tests, which were designed to follow, as 
closely as possible, the conditions occur- 
ring in actual practice. 

A centre tie bolt and tubular distance 
piece is also used between the two mem- 
hers about ten feet above the ground level. 
Instead of this tie bolt, flat iron plates, 
fixed diagonally across the poles and bolted 
to the pole at each end, can also be used 
with advantage (Fig. 5), by which means, 
undoubtedly, the pole is materially 
strengthened, and is prevented from twist- 
ing. Angles or channels bolted to each 
side of the pole, across the two members, 
serve the same purpose. It is also desir- 
able to insert an oak block in the scarf. 
This block should be six inches deep and 
should be let into cach member to a depth 
of about one inch, depending on the size 
of the pole used (Fig. 6). The tests 
showed that if the blocks are less in depth 
or if they are nearly square they tend 
to twist and bed their corners into the 
poles and thus force the members apart. 
One deep block in the scarf appears to be 
better than several of Jess depth, inas- 
much as the insertion of several blocks 
weakens the timber, and if they are fixed 
high up thev will, when under stress, 
squeeze the top part of the member on 
which thev bear clean out of the end of 
the pole. The oak arms let. into the poles 


to carry the insulators materially 
strengthen the structure and prevent 
shearing. For the construction of. “A” 


poles the author recommends this method, 
which is the one usually adopted, but 
other methods are sometimes emploved. 
The lower insulator arms are sometimes 
tied to the centre of the pole by flat ties 
or iron plates, which helps to prevent the 
twisting of the arms and the parting of 
the two members. The tving together of 
the ends of the lower and upper arms also 
helps to strengthen the structure. It is, 
of course, most important that ad little 
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cutting away as possible be done to the 
poles, especially at the top, as this weakens 
the timber. | 

Whether insulator arms should be com- 
posed of oak or angle or channel iron 


Fria. 7. —OnE TYPE or Poe Top CastTinc— 
Cross-ARMS BOLIED TO FLANGES. 


seems a very open question, into which 
the question of insulation and earthing 
enters very largely. The life and strength 
of a wooden arm seem to he equal to those 
of an iron one, if not more, and wooden 


arms will no doubt outlast the pole, and 


are slightly cheaper than iron. 

The author has carried out experiments 
with different forms of castings designed 
to hold the two members together at the 
top, both when scarfed and unscarfed. 
The poles were placed together side by 
side and held together at the top by the 
castings. 

First (Fig. 7) experiments were made 
with a casting which enveloped the two 
members of the “A” pole, after scarfing, 
hetween the two usual oak arms. This 
casting was made in two ‘separate halves, 
held together by three strong bolts passing 
through them and between the two mem- 
bers of the “A” pole. The casting was so 
designed that when drawn up tight on the 
pole the two halves of it did not quite 
meet, and at each end of it flanges were 
formed for the attachment of the two 
oak arms, these arms being let into the 
pole to assist in preventing twisting of 
the members of the pole. The arrange- 
ment seemed to hold very well, and only 
failed in the end through the splitting 
of the casting, probably owing to a fault 
in it, or through having been tightened 
up too much in fitting it to the poles, 
which thus sustained a comparatively 
small load, but gave a comparatively small 
deflection on account of the rigid manner 
of tying at the top. 

The second casting was formed to en- 
velop the two members of an “A” pole 
when tied together at the usual angle 
(Fig. 8) without being scarfed or bored 
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in any way at the top, and it was made in 
two pieces as in the previous case, but was 
bolted together at the edges as well as in 
the centre. This failed in the first in- 
stance through the slipping of one mem- 
ber of the pole in the casting, while the 
other held fast, the failure being duc to 
the inequality in size of the two members, 
in consequence of which the casting did 
not obtain an equal grip on both members. 
This was afterwards remedied by the 
careful selection of two members of cqual 
size, when the result was more satisfac- 
tory, and the pole, with one exception sus- 
tained a higher load than any other and 
gave a comparatively small deflection, 
failing in the end through the buckling 
of the compression member. The slip 


of the two members on each other at the - 
In the authors - 


top was practically nil. 
opinion this is the best means of tying 
the two members together at the top, and 
would seem to justify the extra cost in- 


Fic. 8.—TYPE or PoLE Tor CasTING WHICH 
Dorks NOT REQUIRE SCARFING OF POLES. 


volved by the more satisfactory results 
obtained. 

A means of holding the two poles to- 
gether was also tried (Fig. 9A) in which 
the two members were scarfed together 
in the usual way and the arms were se- 
cured to the poles by wrought-iron bands, 
the ends of which passed through the 
arms. A centre bolt was also passed 
through the backing plate to the other 
side of the clamp as an additional means 
of tightening up. An oak wedge was 
driven up between the two poles to give 
rigidity, and was held in place by these 
bolts, and as an additional precaution 
both members were bolted together by a 
through tie bolt passing through them at 
the top and also through an oak block 
inserted in the scarf at this point. The 


result obtained was distinctly good, the 


load being high before failure, although 
the deflection was fairly large. 
This method of holding was consider- 


ably improved (Fig. 9B) by placing the 
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oak arms below the plates and letting 
them into the poles, as shown, which gave 
them an additional means of preventing 
twisting. The result obtained showed a 
great improvement, the load being higher 
and the deflection distinctly less. 

A method was also tried in which a 
solid casting was placed over the two 
members after being scarfed; and having 
been closely fitted, was secured by a bolt 
passing through the two poles at its base. 
This gave good results, but the casting 
shifted considerably out of the perpen- 
dicular under load. The casting original- 
lv was formed with a flange to carry the 
oak arm some way up. Though the load 
sustained was good, it was not enough, in 
the author’s opinion, to justify the neces- 
sary expenditure. 

This shifting was avoided to a great 
extent by the insertion of an oak block 
in the scarf, and an oak arm let into the 
pole lower down also assisted in prevent- 
ing twisting. When tried again the pole 
gave better results, but not so good as 
was expected. It failed in the end 
through the fracture of the tension mem- 
ber. . 

It would, no doubt, be better to place 
the flange lower down, at the bottom of 
the casting, and to let into the pole the 
arm carried by it. This is a cheap ar- 
rangement, and in addition it has the ad- 
vantage of excluding all wet from the 
top of the pole and also of forming a cap 
for it, which can be drilled to receive the 
insulator pin of one line when it is de- 
sired to place the line at the top of the 
pole. 

In the series of tests carried out by 


Fic. 9.—PoLEs SECURED RY Wroucnt-IRUN 
BaND8S AND AN OAK WEDGE. 


the author and Professor Goodman on 
February 12 and 19, a heavy “A” pole, 
each leg being about eleven inches diam- 
eter at five feet from the butt, which had 
been previously, tested in ) Aùgust, was 
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tested again, in order to determine the 
comparative merits of the two methods of 
holding it in the housing, it was found 
that the loads sustained were consider- 
ably higher than before, and the failure 
in the end was caused by the twisting of 
the oak blocks in the scarf. These, which 
had been made nearly square, were re- 
placed by longer ones. 

Fig. 10 shows the effect of the enormous 
stress on these blocks. The pole was then 
tested again and the load it carried was 
the highest obtained—about four tons, the 
deflection being only about fourteen inches 
—not very great considering the weight on 
-it. The final failure was caused, partly 
by the twisting and splitting up of the 
blocks in the scarf, but principally by the 
twisting of the oak cross-picces, which 
took the load at the foot. These gave 
way under the enormous pressure they 
had to bear, and further results were un- 
obtainable although the two members were 
perfectly sound at the finish, and not in 
any way cracked or bent to any visible 
extent. 

Tests were also made with “A” poles 
spread to different widths at the bottom. 
The spread which gives strength combined 
with cheapness of erection was found to 
be about four feet on a thirtv-two-foot 
nole, or a taper of about one in eight, 
the measurement being made between the 
centres of the bolts holding the brace, 
which tied the members together near 
their butts. If a smaller spread than four 
feet. is adopted the poles are not so strong, 
while a greater spread, though giving 
some extra strength, increases the cost 
of excavation and way-leaves. 

All figures given in the tables were 
taken from tests of “A” poles with a four- 
foot spread, measured as above, except 
where otherwise stated. 

A favorite form of constructing a 
double pole is the “H” formation, Fig. 11, 
wherein the two members arc erected 
parallel to each other, and are held to- 
gether by the arms at the top, being 
strengthened lower down by cross-bra- 
cing, or by tie bolts. Their strength de- 
pends, of course, entirely on the method 
and amount of bracing, and if this is ex- 
tensively done, they will no doubt be as 
strong, if not stronger, than “A” poles 
of equal size. They have the advantage of 
presenting a greater surface than an “A” 
pole to which to attach wires, and are es- 
pecially useful for terminals of lines for 
this reason. When used as terminal poles 
thev are stayed with two or four steel 
rods or wire ropes at the back, to take the 
stress of the line. 
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This “H” formation is also extensively 
used by the leading users of telegraph 
lines and telephones for main routes, 
where the poles have to carry a large num- 
ber of wires, and where a single or “A” 
pole would not give the requisite surface. 


Fic. 10.—ILLUSTRATING THE EFFECT OF 
GREAT STRESS ON THE POLE. 


Onc advantage of wooden poles that the 
tests have conclusively proved, is their 
great flexibility and recuperative power 
after severe deflections from the perpen- 
dicular caused by abnormal stresses. 
Such stresses are frequently caused dur- 
ing frosts by the contraction of the wires. 
Where wooden poles are employed, in the 
very unlikely event of the breaking of all 


Fig. 11.—A Favorite Forw or THE “H” 
TYPE OF POLE. 


the wires on one side of a pole the first 
pole on each side of the break would de- 
flect, and each pole further on in cither 
direction would deflect proportionately, 
thereby preventing any poles breaking 
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and reducing the probable cost of repairs 
to a minimum. As soon as the line was 
repaired the poles would come back to 
their original positions. For further in- 
formation upon the behavior of poles 
under such conditions, reference may be 
made to A. P. Trotter’s paper on over- 
head transmission, recently read before 
the Institution of Civil Engineers, of 
Great Britain. 

Tron poles, steel lattice masts, and re- 
inforced concrete poles have been used 
for this class of work, but the author con- 
siders that in the event of a breakage, as 
mentioned above, they would not have 
sufficient flexibility to enable them to re- 
cover. Moreover, they would cost more to 
buy and erect, and would be much heavier 
and need better foundations than wooden 
ones. Again, iron or steel poles would 
need to be repainted at least once in three 
years, and, however much care was taken 
to preserve them, their corrosion would be 
so great that frequent renewals would be 
required, whereas a wooden pole, which 
has undergone an effective preserving pro- 
cess, will last for fifty years or more with- 
out attention. Creosoting has been 
generally adopted by the General Post 
Office, the National Telephone Company, 
the leading railway companies and all 
large users, and gives general satisfaction. 

It is most important in creosoted poles 
not to cut the treated surface if it can be 
avoided. Cutting away renders useless 
the most valuable part of the process, 
as the oil penetrates chiefly the outside or 
soft part—which is sapwood—of the 
timber, and any part which it is found 
necessary to cut after creosoting should be 
thoroughly tarred over. 

(To be concluded.) 
— 0 
New York Electrical Society. 

The annual meeting of the New York 
Electrical Society for the election of 
officers will be held in the Engineering 
Societies Building, 29 West Thirtv-ninth 
street, New York city, on June 10 at 8 
r. M. The following ticket has been 
nominated by the nominating committee: 
for president, Albert F. Ganz; for vice- 
presidents, Augustus Post, Theodore 
Beran, W. L. Conwell; for secretary, 
George H. Guy; for treasurer, H. A. Sin- 
clair. 

After the election Dr. William H. Tol- 
man, director of the American Museum of 


Safety Devices and Industrial Hygiene, 
will deliver a lecture on “Safety and Se- 
curity of American Life and Labor,” with 
illustrations from European and American 
museums of electrical and other safety 
devices. 
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“Power Costs.” 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

I have read with considerable interest 
the article on “Power Costs,” by C. E. 
Lucke, in the ELECTRICAL Rrvirw. of 
May 18. The author's calculation in dis- 
cussing oil engines convinces me that he 
did not have the Diesel engine in mind 
when the article was written, for it is 
decidedly erroneous as compared with 
our record as shown by the large number 
of plants in operation in this and other 
countries. 

Using his own figures, a plant neces- 
sary to deliver continuously on the switch- 
board 1,000 kilowatts per hour could be 
installed in five units, three of which 
would be 300 kilowatts and two of 150 
kilowatts each, or a total of 1,200 kilo- 
watts. One of the 150-kilowatt units 
would drive the auxiliaries and the other 
would represent reserve capacity. There 
is no fiction about this, as the American 
Diesel Engine Company will absolutely 
guarantee a plant as described to deliver 
1,000 kilowatt-hours on the switchboard 
continuously, or for 8,760 hours per year. 

This. plant, including the engines, all 
electrical equipment and auxiliaries, 
foundations, freight, building and real 
estate, could be easily installed for $140 
per kilowatt, t. e., $168,000 for the entire 
plant of 1,200 kilowatts necessary to de- 
liver 1,000 kilowatts on the switchboard 
continuously with the reserve as shown, 
or $168 per kilowatt for that portion of 
the plant in continuous service. 

The fuel consumption of this plant 
can be guaranteed at not to exceed twelve 
and one-half gallons of oil for each 100 
kilowatt-hours delivered on the switch- 
board on a fifty per cent load-factor, or 
ten and one-half gallons of oil for each 
100 kilowatt-hours delivered on the 
switchboard at 100 per cent load-factor. 
In fact, the economy of the Diesel engine 
is such that the fuel consumption per 
brake horse-power-hour is almost constant 
from half-load to full load. Furthermore, 
the oil engine using products of petroleum 
utilizes the only fuel in existence where 
the heat value is always constant. There 
is practically no difference in the British 
thermal unit per pound of fuel, whether 
the oil is natural crude, or a product of 
distillation, or whether the oil comes from 
California, Texas, Kansas, Indiana, Ohio 
or Pennsylvania. This freak of nature 
eliminates entirely any uncertainty as 
to fuel consumption for work done. 
Furthermore, in the oil engine, especially 
the Diesel type, the fuel consumption is 
absolutely independent of manual control, 
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and if the load varies the fuel must be 
always exactly in proportion to the indi- 
cated power developed by the engine. That 
is, of course, assuming that the engine 
maintains constant speed under variable 
load. 

A plant as described operating continu- 
ously would use about the number of at- 
tendants that the author figures on, al- 
though we have a large number of plants 
operating with less attention. 

For lubricating oil each of the 300- 
kilowatt units would require two gallons 
for each twelve hours and each of the 


150-kilowatt units require one gallon for 


cach twelve hours, the total being eight 
gallons of oil at thirty cents per gallon 
per day of twenty-four hours, or a total 
of $2.40 per day, or $876 per year. 


Fue] oil at three cents per gallon........... 
Lubricating oil and waste. ........-...6.8- 
Operating labors, on ssa eee wee ene 4 teas 
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highest possible economical rating. 
Furthermore, this is a condition rarely 
found in actual service. The ordinary 
electrical plant has a variable load and 
usually runs to a peak, and it is seldom 
that the average load-factor exceeds fifty 
per cent. In a steam or producer gas 
plant this means severe stand-by fuel 
losses; and in the steam engine particu- 
larly means greatly increased steam con- 
sumption per kilowatt-hour delivered. In 
the Diesel engine this is entirely elimi- 
nated, and, provided the load-factor will 
average fifty per cent, the fuel consump- 
tion can be guaranteed very close to the 
rating at full load. Consequently, while 
the Diesel engine will show a much higher 
economy on the conditions as described 
in your article, it is infinitely superior 


Cost 


per Cost per Kilowatt- 
Kilowatt-Hour. 


Year cf 8,76C Hours. 


Maintenance and repairs 5 per cent on $168,000, or $8, 400 per 


VERT si Semel eo een cen E E E SA 


Fixed charges 10 per cent on $168,000, or $16,800 per 


VOAN Ls) caus wn amarnt oe diee sd eee teas 


Total cost of one (1) kilowatt per hour. ........... 


orabout two-thirds of a cent per kilowatt-hour on switchboard 
And on this basis the cost of 1 kilowatt per year of 8,760 


hours would be.. 


On the question of fixed charges, we 
will assume the author’s figure, which is 
ten per cent of the cost of the plant, and 
have added five per cent for maintenance 
and repairs, although one per cent would 
be sufficient if this charge was only in- 
tended to cover the actual cost of material 
to replace worn-out or defective parts. 

On this basis a plant capable of deliver- 
ing continuously 1,000 kilowatts per hour 
would cost per kilowatt-hour on the 
switchboard, as shown in the accompany- 
ing table. 

The amount allowed for maintenance 
and repairs is absurd, as any company 
offering a prime mover that would cost 
five per cent per year for actual repairs 
would be driven into bankruptcy, and the 
Diesel engine plant as described above if 
given ordinary fair treatment could not 
exceed $1,000 a year for this item, even 
allowing for unusual conditions of opera- 
tion, and the cost of one kilowatt-hour on 
the switchboard in continuous operation 
for 8,760 hours a year and under the load 
conditions described above would not be 
over $50 a year per kilowatt. 

The conditions of operation as de- 
scribed in the article are ideal; 1. e., con- 


tinuous service at full load, and present 


the best possible proposition for the steam — 


plant or the producer plant. In other 
words, both plants are operated at their 


PE E EET 3.15 mills. $27.59 

ee errr | 88 

EE E .465 ‘ 4.07 

DEAD made ey ms 8.40 

TAO GRhS 1.92 “ 16.80 
6.595 “ 

Pa a EEAS $57.74 


to any other prime mover where the loads 
are variable as one finds them in actual 
operation. 

The above statement is absolutely cor- 
rect. We have a large number of plants 
operating inside of this limit and the 
American Diesel Engine Company would 
not hesitate to give a surety bond to guar- 
antee these figures if based on the speci- 
fications as shown above. 

NorMAN McCarry, 
General Sales Manager, 
American Diesel Engine Company. 
Indianapolis, Ind., May 24. 


—a a —- 


Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., June 
18 and 25, for the following a 
Two ai for delivery at New York 
city; 3,600 feet of enameled steel conduit, 
Boston, Mass.; miscellaneous electrical 
supplies, Pensacola, Fla., Boston, Mass., 
and Norfolk, Va.; four electric breast 
drills, Washington, D. C.; twenty-six 110- 
volt are lamps, Boston, Mass. ; one motor- 
generator set, Mare Island, Cal. ; four steel 
switch boxes, Boston, Mass. On June 11, 
13 and 18, for seven non-water-tight an- 
nunciators, Boston, Mass. ; eighteen water- 
tight annunciato; Boston, Mags. 
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Electrical Notes from Great Britain. 


LECTRICAL manufacturing in this 

country continues to be in a very 
state. The 
that are successful at the moment are 
those that are doing business upon light- 


unhealthy concerns 


ing, power and traction undertakings in 
foreign countries, or are financially inter- 
ested in the home systems for which they 
are supplying the plant, or else they be- 
long to a particular branch of the industry 
where an understanding exists between 
manufacturers—as in the case of the 
cable-making companies. It is in the last 
group that substantial profits are -being 
earned, but there are other cable firms not 
in the group, who are striving hard just 
now to “prick the ball.” Manufacturers 
of most kinds of electrical machinery 
and apparatus have experienced great dif- 
ficulty from the continued high prices of 
materials and the uncertainty as to what 
course they are going to take. The posi- 
tion has just been stated from the elec- 
tric cable-makers’ point of view by the 
board of Callender’s Cable and Construc- 
tion Company, Limited. This company 
has just completed the twenty-fifth vear 
of its operations, and it has had a career 
of most enviable good fortune for some 
vears past. It has paid a very substan- 
tial return (fifteen per cent) to its ordi- 
nary shareholders for last year’s opera- 
tions, and it summarizes recent events in 
words to the following effect: There was, 
early in the vear, a large demand for 
cables, ete., but, during its concluding 
months sales were restricted owing to the 
unusually high prices of metals, and es- 
pecially of copper. The prevailing cop- 
per position is unsatisfactory from the 
consumer's point of view, the uncertainty 
as to its future being a greater factor in 
restraining business and interfering with 
electrical enterprises, than even the pres- 
ent high prices. As a result, few impor- 
tant contracts for new mains have been 
entered into during the past six months, 
and a waiting policy hag, in the meantime, 
heen adopted by many would-be pur- 
chasers. The possibility of new govern- 
ment action relating to the future of elec- 
trie supply has also led existing undertak- 
ings to stay their hands, while it has also 
postponed new undertakings. Therefore 
English business, for the present, has been 
chiefly confined to extensions to existing 
cable networks. The cable manufacturing 
business has also suffered to some extent by 


few weeks. 


(From Our Special Correspondent.) 


the failure—only temporary perhaps—of 
some of the big power companies to ac- 
quit themselves satisfactorily, for this fact 
has put something of a brake on such de- 
velopment, and electric power and light 
undertakings are coming more and more 
into disfavor as investments. 


There have been a number of fatal 
electric-shock occurrences during the last 
A stoker at the Southeastern 
Hospital climbed a ladder in the pump 
room to move an electric lamp that was 
hanging from a ceiling hook near to a 
water-valve that was to be overhauled. He 
was instantly killed, and the verdict was 
‘accidental death caused through a de- 
fective lamp.” At Acklam Ironworks, 
Middlesbrough, a workman had hold of 
an iron bar and at the same time held 
a piece of plate which caught on an 
electric wire, piercing the insulation. The 
voltage was 250. At the Trafford Park 
works of the British Westinghouse Com- 
pany a young student was found on the 
floor of the test room with his hands in 
contact with live wires, and all attempts 
to restore animation were unavailing. An 
engine driver at a colliery at Cwm was 
killed through clutching a hghting wire 
which had been repaired, after a fashion, 
by a man who had no business to touch 
it, and who admitted that he knew noth- 
ing about electricity and that he had not 
reported its defective condition—the re- 
sult of an accident—to the management. 
To this list of accidents of a kind which 
is all too common, we may add one other 
which happily is the only one of the 
kind that we remember in this country. 
Two Sheffield) practical jokers employed 
in an engineering shop wanted to “get 
their own back,” so thev connected a live 
wire to the inside handle of their door. 
Men from a neighboring steel-works who 
came to the door received shocks. One, 
named Lingard, twenty-four years of age, 
was killed on the spot, and leaves a widow. 
The affair ought to be printed in big 
letters for the benefit of those who are in- 
clined to plav practical jokes with elec- 
tricity at ordinary supply pressures. 


The post-office authorities have been 
seeking powers fo make use of the posts, 
and brackets of the electric 
tramway the 
country as supports for their telegraph 


standards 


authorities throughout 


and telephone wires. The tramway 
authorities became indignant at the at- 
tempt made to get clauses inserted to this 
effect without giving them early intima- 
tion of the idea.. The postal authorities 
desire power to lengthen and alter the 
poles, etc., at their own cost, of course, 
and to give fourteen days’ notice of in- 
tention to make use of them. The Muni- 
cipal Tramways Association has taken 
strong action in the matter, and the Light, 
Railways and ‘Tramways Association, 
which may be said to represent the inter- 
ests of tramway companies, has also asked 
for a voice in any settlement of details 
of clauses covering the matter. The 
postmaster-general contends that his pro- 
posals involve nothing inimical] to tram- 
way interests, but he is prepared to con- 
sider amendments of detail. The nego- 
tiations between the various interested 
parties are proceeding. 


In the course of his presidential ad- 
dress to the Institution of Mechanical 
Engineers, T. Hurry Riches observed con- 
cerning the utility of electric traction 
on goods and mineral traffic, that it would 
be worth while to seriously consider re- 
generative control. In South Wales and 
many of the mining districts there are 
eases where the loaded wagons come down 
hill and the empties have to be taken up. 
If it were possible to use the gravity and 
momentum of the down train to gener- 
ate current for the up traffic, and that at 
a reasonable cost, it ought to make an 
enormous difference in the possibilities of 
electric traction for such purposes. 
“Why,” he asked, “should not the slowing 
and stopping of trains be done by retar- 
dation of the electrice motor instead of by 
brake-bloeks, and this force returned elec- 
trically to the generating station for other 
use? When I have spoken of this to 
electrical engineers I have been met by the 
reply that they can use electric brakes, 
but where is there a safe one, and where is 
the saving unless the retardation creates 
current that can be usefully absorbed else- 
where?” 


The Tron and Steel Institute has been 
holding its spring meeting im London. 
The sole paper of electrical interest was 
read by D. Selby Rigge on, “Electricity 
in the Tron and Steel Industries.” Te 
said that few industries had provided a 
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greater scope for new applications of 
electric power than these trades. After 
classifying rolling mills into those which 
have blast furnaces adjacent and those 
which have not, the former being in a 
most favorable position so far as low cost 
of generation was concerned, he proceeded 
to set out the various financial gains and 
advantages that are to be derived from 
electric rolling mill equipments and com- 
plete electrification schemes. He then 
gave a description of an interesting in- 
stallation which recently commenced run- 
ning at the Hildegardehiitte at Travnietz 
in Austrian Silesia. These works have 
heen reconstructed and electricity was 
selected to bring the plant up to a state 
of modern efficiency. The reversing mill 
has been running since July last. There 
is one reversing rolling mill, 10,350 horse- 
power maximum; one non-reversing mill, 
790 horse-power normal; and three hun- 
dred motors varying from five to seventy 
horse-power, are in service. Further ex- 
tensions that are being made include two 
continuous rotation rolling mills, each 750 
horse-power normal capacity, together 
with sundry pumping and other auxiliary 
plant, and when these are completed the 
whole of the power items, excepting the 
hlowing engines, will derive their power 
from the one electric power generating 
station which is equipped with Parsons 
three-phase turbo-generator plants, one of 
3,000 kilowatts and two of 1,250 kilo- 
watts. Two motor-generator sets serve 
for lighting purposes about the works. 
Mr. Bigge entered in fullest detail into 
the performance of this original installa- 
tion which he described as a most careful- 
ly thought-out and practical scheme. He 
urged upon British steelmakers the im- 
portance of giving the most minute con- 
sideration to the matter with a view to 
maintaining their position, for although 
this first reversing rolling mill had only 
been in operation about nine months, 
owners and managers of other continental 
steel-works had lost no time in availing 
themselves of the innovation. Two elec- 
tric reversing rolling mills of 10,000 horse- 
power each had been started up at the 
Resicza Ironworks in Hungary, while one 
of 15,000 horse-power was being erected at 
the Rombacher Ironworks near Metz, and 
vet another was to be installed at Hiisten. 
The author concluded thus: “The day of 
the electric rolling mill has come, and it 
has come to stay. The preliminary elec- 
tric rolling mill equipments are but the 
first stepping-stones to a complete revolu- 
tion in the methods of rolling iron and 
steel.” 
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Electrical engineers and manufacturers 
will be found expressing an earnest hope 
that Mr. Bigge is right in this, for at 
present few indeed are the new electric 
supply systems that are being installed, 
railway electrification work has not come 
yet to anything like the extent expected, 
and new tramway schemes are being de- 
layed or abandoned. In railway elec- 
trification the next important undertak- 
ing will be the London & North Western 
Company's tube and surface line from 


Euston to Watford. The extension of the - 
City & South London tube northwards- 


from Islington to Euston is now com- 
pleted and opened. The only tube line 
constructing, and that is nearing comple- 
tion, is the Charing Cross, Euston & 
Hampstead. The only surface lines in 
process of electrifying are the single- 
phase sections of the Midland and the 
London, Brighton & South Coast. In re- 
gard to tramway work the motor-omnibus 
will doubtless continue to delay, if not 
causing abandonment of, certain kinds of 
tramway extensions. The report of the 
Brush Electrical Engineering Company, 
Limited, has a special interest in this con- 
nection. This company spent about $70,- 
000 last year for “experiments and ex- 
cess cost of work carried out on new lines 
of manufacture (principally main line 
rolling stock and commercial motor 
vehicles) entered upon by the company in 
consequence of a diminution in thé de- 
mand for tramway rolling stock.” By the 
way, the London County Council is now 
going to manufacture its own electric 
tramcar bodies—or to experiment in that 
direction with fifty cars, by the direct 
employment of labor at its Leytonstone 
depot. A number of other important mu- 
nicipal authorities have done it with a 
questionable saving for years, but London 
is one of the principal places in the king- 
dom which will be needing tramway roll- 
ing stock to any extent for several years 
ahead. The events of the last year or 
two in England have shown how necessary 
it is for manufacturing concerns to follow 
most closely the trend of development and 
its probable effects upon their own par- 
ticular department of industry. 


The Institution of Electrical Engineers 
devoted its sitting of May 16 to a joint 
contribution by F. Handley Page and 
Fielder J. Hiss on the present state of 
direct-current design as influenced by in- 
terpoles. After dealing with the hmits 
of direct-eurrent machinery, and with the 
subject of calculation of the interpole 
connections, the effect of the interpole on 


_ sparking. 


939 


direet-current machinery came in for 
treatment at length. The points in favor 
of interpoles were brought out in the 
authors’ conclusions. It was stated that 
the question which faces the manufacturer 
is whether auxiliary poles should be re- 
garded merely as adjuncts to a standard 
line of machines, arrangements being 
made that they may be fitted to variable- 
speed, variable-voltage, and generally dif- 
ficult cases with a minimum of cost, or 
whether new designs should be got out. 
To make full use of the advantages a com- 
plete rearrangement of the design is neces- 
sary. For large machines, it was pointed 
out, the works cost will be cheapened ow- 
ing to: (1) The higher armature reaction 
employed, the extra cost of the interpole 
copper and winding being more than offset 
by the increased output obtained and the 
saving on the main field, no ampere-turns 
being required for armature reaction. 
(2) The smaller air-gap, which still 
further reduces the amount of copper re- 
quired. (3) The armature can be made 
longer and of smaller diameter thus ef- 
fecting a great saving in the mechanical 
design and labor costs. (4) A smaller 
commutator, giving a better ventilated 
armature and a cheaper mechanical con- 
struction. 

The working qualities will, according to 
the authors of the paper, be improved ow- 
ing to: (1) The smaller number of seg- 
ments, which will minimize the trouble so 
often experienced due to high micas or 
bars. (2) Better commutating qualities, 
a properly designed machine giving no 
load to fifty per cent overload without 
shifting of the brushes, or any signs of 
(3) It follows that there will 
be less attention required at the com- 
mutator and less frequent renewal of 
brushes. 

ALBERT H. BRIDGE. 

London, May 25, 1907. 


— 0M 
Production of Coal in 1906. 


According to statistics compiled for the 
United States Geological Survey by Ed- 
ward W. Parker, coal-mining expert in 
charge, the total production of coal in the 


United States in 1906 was 414,039,581 


short tons of 2,000 pounds, valued at 
$512,610,744. © These figures; compared 
with those of the preceding vear, when the 
output amounted to 392,919,341 short 
tons, valued at $476,756,963, show an in- 
crease of 21,120,210 short tons, or 5.4 per 
cent, in quantity, and of $35,853,781, or 


7.5 per cent, in value 


9 £0 


Good Performance of a Turbo- 
Alternator. 

A series of tests was made on February 
17 by C. H. Merz, of London, England, 
of a 3,500-kilowatt Parsons turbo-alter- 
nator which had been in service for six 
months at the Carville power station 
showed an excellent performance. The 
following description of the tests is taken 
from the official report: 

“The object of the test 
was to ascertain the sicam 


3 


to 
consumption of a 3,500-kilo- 3 ” E 
watt Parsons turbo-alter- E Oe 
nator under various loads, E T g 
The following tests were E 0 § 
made: No. 1, no load (non- : wS 
excited), duration half hour; $ sg 
No. 2, no load (excited), § 20 
half hour; No. 3, 2,000 kilo- 2 208 
watts, one hour; No. 4, 4,- i 10 3, 
000 kilowatts, one and one- 2 ox J 3 
half hours; No. 5, 6,000 n ee Oe 
kilowatts, one and one-half ReEsuLTs OF Tests PLOTTED FROM ACTUAL READINGS. 
hours; No. 6, 7,000 kilo- 
watts, half hour; No. 7, 5.000 kilowatts, balance of load between phases. An am- 


one hour. Loads were kept as nearly con- 
stant as possible throughout by means of 
the exciter field rheostat. The weight of 
condensed steam was measured by the 
company’s tank and weighbridge, which 
had on the day previous to the test been 
calibrated. The vacuum was measured at 
the turbine exhaust chamber by a mer- 
cury column. Steam temperature and 
pressure were taken at the turbine stop- 
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earth, and the three phases were loaded 
by means of a water resistance. The out- 
put of the machine was measured by a 
special wattmeter and by the switchboard 
integrating wattmeter. The current was 
measured by a special ammeter connected 
to the same current transformer as the 
special wattmeters, and by the switch- 
board ammeter, These instruments were 
connected in different phases, giving the 


meter was also placed in the exciting cir- 


cuit. The switchboard voltmeter, indicat- 
ing wattmeter, and power-factor meter 


were in circuit, and were read every five 
minutes to check the accuracy of the watt- 
meter, The special instruments and the 
switchboard integrating wattmeter were 
all carefully calibrated both before and 
after the test, and corrections were made 
in the measured output in accordance with 


TURBINE PERFORMANCES. 
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4 14g |4.045.14 | 197.4 | 495 108 
9 13% | 5.901. 195.8 | 503.2; 117 
6 i, |6.921.8 | 198.4 | 505.5 119.5 
7 1 5,164.07) 199.9 | 508.5 i 120.5 
8 3 5,059.38 | THA | 477.9 | 92 
valve. The speed was taken by a tachom- 
eter. In the final consumption results 


only the actual output of the generator 
has been taken into account, no deduction 
The field 


current of the exeiter was supplied from 


being made for any auxiliaries. 


an entirely independent source, but apart 
from this the machine provided its own 
excitation, The neutral point of the gen- 
erator windings 


was disconnected from 


At Turbo ; 
S Ex hatlae: Water. 
= 
a : s 
; 2 : 3 
a z; siz 23 | 32 
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3 © T 
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> a 
1,200 28.875 1,835 3,670 ee 
1.200 28.95 2,603 5,206 as 
1,200 29.036 31835 31,836 14,517 
1,200 29.066 83972 57.881.383 © 13,839 
1,200 28.95 119,182 79.454.6 | 13,464 
1,214) 28.760 47,390 94,780 13,692 
1,200 29.039 68.180 68, 180 13,189 
1,200 29.195 203,559 67,8953 13,411 


the mean of the observed errors at the be- 
fore and after calibrations. A summary 
of the results is given in the accompany- 
ing table. Consumption and load varia- 
tion curves, which have been plotted from 
actual readings, are also appended. 

“A whistle was sounded at the com- 
mencement and finish of each test, the 
first reading being immediately taken at 
the whistle and thereafter at intervals of 
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five minutes. The hft-pump discharge- 
valve was at the signal closed to the hot- 
well and opened to the weigh-tank. 

“To verify the steam consumption at the 
most economical load, a further test, No. 8. 
consisting of three hours’ run at a load 
of 5,000 kilowatts, was held on Saturday, 
February 23, under the same conditions 
as before. The figures obtained corrob- 
orate the previous tests, the slightly poorer 
results being due to the less superheat.” 

— -o 
Silver Loving Cup Presented 
to C. E. Trump. 

At the planked shad dinner given by 
Charles E. Trump, president of the Nov- 
elty Electrice Company, of Philadelphia, 
Pa., at Washington Park, on Tuesday, 
May 28, the host was surprised witn the 
presentation of a solid silver loving cup 
of special design and beautifully engraved 
and decorated. Mr. Trump has given 
these dinners annually for fifteen years, 
and all the gentlemen from New York 
who were present at the first gathering 
were in attendance last week, apparently 
more youthful, enthusiastic and fish 
hungry than ever. The cup was inscribed 
with the names of the donors, and an elo- 
quent and classic speech full of recondite 
information respecting the shad, its his- 
tory and origin, was delivered by Captain 
W. L. Candee, who was one of the original 
guests, and who has never missed the an- 
nual gathering. Mr. Trump, though 
taken completely by surprise, responded 
gracefully, concluding with the agreeable 
statement that these annual shad events 
would occur as long as that fish existed 
and the pioncer shad eaters continued to 
attend. 

Colonel Ezra De Forest, assisted by Mr. 
George T. Manson and Mr. W. H. 
Hodgins, had charge of the transportation 
of the cup from New York to the dinner 
table at Washington Park, N. J. They 
were quite successful in concealing its 
identity from the host, Mr. Trump being 
told that the package contained extreme- 
lv valuable life insurance papers that it 
would not do to leave in the recommended 
railroad check room at Broad street (where 
the cost was “only five cents”), as they 
had to be delivered to the company’s office 
in Chestnut street at sharp five o’clock that 
afternoon. This plausible statement from 
such a guileless source of course aroused no 
suspicion in Mr. Trump’s mind, and the 
surprise was complete when the “valuable 


papers” were suddenly transformed into 
the handsome silver gift on Mr. Trump`s 
plate at the conclusion of the words of 
presentation. The usefulness of the cuy 
was promptly and adequatelyspreved; 
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The Syracuse Lighting 
Company. 

After a special meeting of the stock- 
holders of the Syracuse (N. Y.) Lighting 
Company on May 24, at which a new 
board of directors was chosen, the direc- 
tors organized and elected officers of the 
company. 

John J. Cummins was re-elected presi- 
dent. He has been serving also as general 
manager. 

J. C. Delong, who is regarded as the 
active representative of the United Gas 
Improvement Company of Philadelphia in 
its contro] at Syracuse, was elected vice- 
president and general manager. The other 
officers chosen are: vice-president, Wal- 
ton Clark, of Philadelphia; 
treasurer, Lewis Lillie, of 
Philadelphia; secretary, L. L. 
Waters; assistant treasurer and 


assistant secretary, W. R. 
Goudy. 
Mr. Lillie, who succeeds 


A. K. Hiscock as treasurer, is 
treasurer of the United Gas 
Improvement Company. 

At the stockholders’ meeting 
the number of directors of the 
company was reduced from fif- 
= teen to nine. The new board 
is as follows: Lewis Lillie, | 
George S. Philler, of Phila- 
delphia; J. C. Delong, Henry 
Seligman and Stephen Pea-' 
body, of New York; Albert K. 
Hiscock, Hendrick S. Holden, John J. 
Cummins and L. L. Waters, of Syracuse. 

, a 
Annual Meeting of the Vir- 
ginia State Independent 
Teiephone Association. 

The Virginia State Independent Tele- 
phone Association, which convened at Nor- 
folk, Va., May 21 and 22, will meet again 
in Norfolk in August, to receive the report 
of its special committee on the subject of 
the effecting of agreements for the estab- 
lishment of independent long-distance 
telephone lines all over Virginia. 

The committee was named by President 


Parlett from among the executive commit- 


tee, which was chosen as follows: George 
B. Keezel, of Rockingham county; Albert 
Parlett, of Bristol; W. N. McAnge, of 
Suffolk; J. Davie, of Lawrenceville, and 
C. Fred Bonney, of Norfolk. 

Officers for the year were chosen as fol- 
lows: Albert Parlett, of Bristol, presi- 
dent; F. F. Marbury, of Alexandria, vice- 
president; W. N. McAnge, of Suffolk, sec- 
ond vice-president; B. L. Fisher, of Rocky 
Mount, secretary and treasurer. 


ELECTRICAL REVIEW 
A Non-Stop Run. 


Electrical generators have become such — 


a standard product that attention is sel- 
dom called to that thoroughness of design 
and construction which results in such a 
record of reliability as that shown in the 
following statement concerning a 150- 
kilowatt, three-phase, belt-driven alterna- 
tor built by the General Electric Company, 
Schenectady, N. Y. This generator ran 
more than four years, twenty-four hours a 
day, with a single stop of fifteen minutes 
due to a defective pulley. The details of 
this performance are given by Mr. 
Rhodes, assistant manager of the United 
States Smelting Company, West Jordan, 
Utah, as follows: 


-r 
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TAREE-PHASE GENERATOR WHICH RAN MORE THAN 
Four YEARS WITH BUT A SINGLE STOP. 


“The generator was received about June 
1, 1902. Put in service October 15 for 
eleven hours per day until November 9, 
when twenty-four hours per day service 
was required. January 25, 1904, short- 
ly after noon, the paper pulley on 
exciter went to pieces. A cast-iron 
pulley being on hand, a shut-down 
of fifteen minutes was recorded. From 
‘June 13 to 18, 1904, the swiich- 
board was moved, and all feeder circuits 
were connected directly on the machine 
without switches or fuses, by means of 
Jumpers, without a single mishap to cause 
a shut-down. Last fall one of the screws 
worked out of one of the split oil rings 
on pulley end. Not being able to shut- 
down, we ran along with the remaining 
one till March 28, 1907, when the machine 
was shut-down for three days; thoroughly 
cleaned out, new oil put in bearings, 
collector rings turned true, the broken oil 
ring fixed and service commenced as usual, 
vacouline oil being used during this run. 
The alternator is belt-driven, and an en- 
gine located at each side with belt at- 
tached in case of emergency. Bearing in 
mind that this machine carries a continu- 
ous overload of 25 to 60 per cent, its 
record is truly wonderful.” 
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Transmission Line ` 
Calculations. 
To THE EDITOR OF THE ELECTRICAL Revinw: 

I would like to refer this example to 
your question box and thank you kindly 
for an answer in your weekly review. 

F. W. Fox. 

712 Dillaye Building, Syracuse, N. Y. 


Example: 

Sixty-cycle, three-phase, 10,000-kilo- 
watt receiving end, thirty miles of trans- 
mission line, 30,000 volts at receiving end ; 
also total energy loss in transmission not 
to exceed fifteen per cent, power-factor 


eighty-five. ; 


Is it necessary to give the characteristics 
of transmission line in ordering generat- 
ing apparatus from the manufacturer? 
Are the figures given below correct? 


30,000 
- —>——— = 17,341 volts. 

V3 

see = 3,333 kilowatts. 

3,333 l 

0.85 =3,921 apparent kilowatts. 
3,921.000 _ pr 
“i734 226 amperes. 


I. R. drop ten per cent of 17,341 = 1,734.1 
volts. 


1,7341.1 
e 226 
7.67 
30 miles 
0.255 
5.230 


No. 0000 wire. 

Characteristics of transmission line: 
Reactance ohms, 16.8 single conductor. 
The inductance is 44.4  millihenrys. 
Charging current, 3.84 for single con- 
ductor, thirty miles wire. 
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International Association of 
Municipal Eiectricians. 


The twelfth annual convention of the 
International Association of Municipal 
Electricians will be held at Norfolk, Va., 
August 7, 8 and 9, in the city hall of that 
city. The following papers have been 
announced for the meeting: “Electrical 
Inspections and Records,” “Modern Ap- 
plication of Storage Batteries,” “The 
Value of Volt and Ammeter Tests for In- 
sulation,” “A Modern Fire-Alarm Central 
Office,” “Operation of a Municipal Elec- 
tric Light Plant.” On August 9 there 
will be special features at the Jamestown 
Exposition of interest to the association. 

The secretary of the International As- 
sociation of Municipal Electricians is 
Frank P. Foster, Corning; N. Y. 


= 7.67 ohins. 


= 0.255 ohm per mile. 


= 0.048 
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AND SCIENTIFIC LITERATURE 


A System of Danger Signals for 
Warship Turrets. 


With warslups having a number of tur- 
rets, if is possible for one to be turned so 
as to he exposed to the fire of others. The 
danger may be either to the rear of the 
turret or to the muzzles of the guns, de- 
pending upon the position of the turret. 
It is possible to avoid entirely this danger 
by placing fixed stops, and thus limiting 
the motion of each turret, but this would 


reduce considerably the effectiveness of the- 


vessel, To avoid this danger, W. D. Kil- 
rov has devised a system of automatic sig- 
nals which has been adopted by the British 
Navy, and which indicates and announces 
in each turret when another is exposed to 
its fire. The system consists of a number 
of electrical circuits and switches operated 
by cams attached to the walls of the tur- 
ret. As the turrets are shifted in positon, 
these switches are closed, and whenever 
one is exposed to the fire of another the 
connections are such that a telephone 
trumpet with a loud tone is sounded in- 
cessantly within the turret, and can anly 
be stopped by shifting the latter until the 
daneer is eliminated. No precautions are 
necessary in using the system; the only 
duty to be observed is not to fire a gun 
as long as the trumpet is sounding. The 
latter is a loud-speaking telephone oper- 
ated by alternating current. At the same 
time it sounds it operates a visual signal 
indicating qdanger.—.1bstracted from En- 
gineering (London), May 10. 
< 

Electric Heater and Ventilator. 

An interesting electric heater has been 
devised by T. E. Weaver, of Wolverhamp- 
ton, England, which he believes has some 
advantages over the simple resistance type. 
The novelty of the new device is in the 
method of producing the heat. Instead of 
passing the electric current through a re- 
sistance, it is utilized to drive an electric 
motor, upon the shaft of which is attached 
a fan, the latter being used for circulating 
the air passing through the motor. The 
motor itself is enclosed in a metal evlin- 
der, which forms the field yoke and has 
salient poles. The air-gap is unusually 
large, and the armature carries upon its 
periphery a metallie sheathing consisting 
of bars of non-magnetic metal securely 


bolted to the motor. As the armature ro- 


tates within the magnetic field, eddy cur- 
rents are set up in the sheathing, thus 
raising the bars to a high temperature. 
The latter are arranged askew so as to 
force the air axially along the air-zap, 
and it thus becomes highly heated, and 
thence, by means of the fan, is forced out 
into the space to be warmed. Although 
the bars reach a fairly high temperature, 
the cooling action of «the air’ and the 
method in which thev are mounted upon 
the armature prevent them from damaging 
the windings. On account of the unusually 
long air-gap, the exciting current is con- 
siderably larger than that generally em- 
ploved for motors of similar size.—-.1b- 
strated from the 
(London), May 17. 


Electrical Engineer 


The Brennan Mono-Railway. 

A fairly complete description is given 
here of the Brennan mono-railway, exhib- 
ited recently before the Roval Sociery of 
London, England. The peculiarity of this 
system hes in the fact that the cars run 


on a single rail, although the centre of 


gravity is considerably above the top of the 
rail. 
of a system of gyroscopes, whieh resist all 
lateral movement. The car itself runs on 
two two-wheel trucks placed in the front 
and rear, swiveled to allow vertical and 
horizontal movement, so that it takes 
easily all curves, either in horizontal or 
vertical planes. During the tests, the car 
Was run over an experimental track Jaid 
without reference to the character of the 
ground; anid over a stretched cable which 
represented a bridge. 
maintaining stability on a single rail has 
been tried before, but apparently without 
The method by which stability 
has been obtained here consists in the way 
in which the are utilized. 
When a gyroscope is revolving in a plane, 
a couple applied to the axis of rotation, 
tending to twist. this out of position, sets 
up a reaction due to'the gyroscope at right 
angles to the applied force, and also at 
right angles to the axis of rotation. his 
effect is utilized by means of two gyro- 
scopie flywheels maintained in rotation at 
a high speed by means of electric motors, 
and mounted on special bearings and en- 
closed within exhausted cases, so as to 
reduce bearing and wind friction to a 


Stability is maintained by means 


SUCCESS, 


gyroscopes 


This method of- 


minimum. The two wheels are mounted 
on gimbles, but geared together so that 
when the axis of one tends to turn to 
the right, the other must turn to the left. 
The two wheels, it should be mentioned, 
rotate in opposite directions. This com- 
bination is mounted on a trunnion frame, 
which alters its position whenever the body 
of the car is moved. This shifting is util- 
ized to cause the ear to return to its 
original position. To do so requires that 
the trunnion itself move. It is not ex- 
plained how the trunnion is returned to 
its original position without shifting the 
car body in the opposite direction. The 
weight of the flywheels is said to be one- 
fifth that of the loaded car. This gives 
stability under all conditions. The svs- 
tem is said to be particularly suitable 
for rough country, as it 1s independent 
of grades; it is advantageous to employ 
wide cars; high speeds are easily attained, 
as the running of the car is smooth and free 
from oscillation, and the cost of laying the 
track required is much less than that of 
building even a light railway. The system 
is easily installed, and thus is particularly 
suitable for military purposes.—A bstract- 
ed from the Electrician (London), May 17. 
ad . 
The Compensated Electrodynamom- 
eter. 

Although the Kelvin balance is the 
standard instrument for the measurement 
of alternating currents, it is a slow in- 
strument in practice, and is difficult to use 
when the currents are not entirely steady. 
Moreover, in the instruments for heavy 
currents, there are eddy currents in the 
metal parts of the balance which may 
cause appreciable error when the frequency 
is above that ordinarily emploved, or if 
the currents have distorted wave shapes. 
To supply the need for an instrument not 
involving these disadvantages, a type of 
compensated electrodvnamometer has been 
developed by Dr. E. B. Rosa, who here de- 
scribes the results of his study. This in- 
strument has two circuits, through one of 
which the main current flows, and through 
the other, a small current due to the fall 
of potential caused by the main current 
in a suitable resistance or shunt. When 
used in this wav, the instrument ig really 
a wattmeter. The deflection is unaffected 
by the self-inductance of the shunt and by 
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the frequency of the alternating current 
and wave-form. The instrument must, 
however, be compensated for several errors 
which would otherwise be introduced. 
To correct for the inductance of the fine- 
wire circuit, a condenser is connected in 
parallel with the resistance usually con- 
nected in this circuit. A study has been 
made of this method of compensating, and 
it is shown that this can be done, provided 
there are no eddy currents in the large 
wire coil. When. these exist, a torque will 
be set up in the movable coil, and cause a 
deflection, in spite of the compensation. A 
complete study has beeen made of this 
effect, to show how to reduce it to a mini- 
mum and to compensate for the residual 
effect. The range of this instrument may 
he varied either by changing the resistance 
of the shunt or the resistance of the small 
wire. The ease with which the range may 
he changed is one of the great advantages 
of this instrument.—Abstracted from the 
Bulletin of the Bureau of Standards 
(Washington), April, 
< 


The Electrical Equipment of the 
Yak Tunnel. 


A fairly complete electrical installation 
has becen made to furnish power to the 
mines of the Yak Mining, Milling and 
Tunnel Company, at Leadville, Colo. This 
company mines its own properties, and 
hauls ores and wastes for other mines 
which are tapped by the tunnel, all of the 
work being done by electric power. The 
tunnel was originally driven for draining 
purposes. At first, material was hauled 
through it by means of mules, but as it 
grew longer, this method became too slow 
and expensive, so that an electric raiiway 
two anl one-half miles long was installe. 
The power plant consists of a 425-kilowatt, 
sixty-cyele, 6,600-volt, revolving-field al- 
ternator driven by a cross-compound Cor- 
liss engine, and a seventy-five-kilowatt,250- 
volt, direct-current generator, which was 
the original machine. There is also an 
800-cubic-foot compressor driven by a 
150-horse-power, 440-volt, three-phase mo- 
tor, besides a number of small auxiliaries 
driven mostly by motors. From the power- 
house, transmission lines extend to the 
Horseshoe substation, where power is sup- 
plied to. the tunnel proper. Here there is 
a transformer station at the tunnel level, 
consisting of three 125-kilowatt trans- 
formers. There is-a motor-generator at 
the Cord station, consisting of a 100- 
horse-power, three-phase, 440-volt induc- 
tion motor belted to a seventy-five-kilo- 
watt, 250-volt generator supplying power 
to the railway. From the Horseshoe sta- 
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tion the lines are extended to the Vinnie 
substation, where there are transformers 
for lowering the pressure to 440 volts for 
hoisting and lighting purposes. At this 
point the tunnel is about 1,300 feet below 
the surface. Between these two stations 
power is tapped off for the Hopmore shaft, 
where there is a fifty-horse-power hoist 
operated by an induction motor. The 
Horseshoe station supplies power also for 
a hoist at the Willard winze and a pump 
at the Cord winze, and, besides, supplies 
power to several small diamond drills. 
The hoists are operated by variable-speed 
induction motors, but all other apparatus 
except the locomotives is driven by squir- 
1el-cage motors. The hoisting motors arc 
generally rated at fifty horse-power. The 
compressed-air drills were operated by air 
from the large compressor, but it has been 
found more satisfactory to transmit power 
electrically to a local station near the 
point of the work, where small electric 
compressors are run; and from these the 
air for operating the drills is obtained. 
This avoids the necessity of long lines, 
with their consequent losses, and gives a 
Mach 
of these small compressors operates two or 


more flexible and efficient system. 


three drills. The haulage is done by three 
locomotives, weighing five tons each, and 
operating at 250 volts on a nineteen-inch 
Telephones have been installed 
throughout the entire mine, and at all the 
power-houses. Power is supplied from the 
station, also, to the Leadville mall of the 
American Zine Extraction Company, 
which is driven entirely by electric motors, 
there being over 400 horse-power installed. 
At this mill magnetic separators are em- 
ployed.—A bstracted from the bngineering 
and Mining Journal (New York), May 


20). 
< 


The First Rateau Regenerator in- 

stalled in America. 

A description is given here by F. G. 
Gasche of what is said to be the first 
Rateau steam regenerator installed in 
America. This plant was erected at the 
works of the International Harvester Com- 
pany, Chicago, Ill., the abject being to 
utilize the exhaust steam from a large 
rolling-mill engine. The regenerator con- 
sists of a cylindrical wrought-iron shell 
three-eighths of an inch in thickness, 
eleven feet six inches in diameter and 


thirty feet feet long. It is divided 
into two compartments by a central 
horizontal diaphragm. In each com- 


partment there are six elliptical tubes 
or steam distributing conduits, which ex- 
tend from end to end in pairs, space being 
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left between them. Baffle plates are ar- 


ranged above the space between each pair 
of tubes. The spaces surrounded the con- 
duits, and under certain conditions even 
the conduits themselves, are filled with 
water, so that the tops of the latter are 
usually submerged three or four inches. 
Steam enters at one end, passing into the 
elliptical tubes, and finds its way out 
through the perforations, up through the 
water, and by means of another pipe, to 
a low-pressure Rateau steam turbine. The 
regenerator condenses the steam received 
from the engine when this is in excess of 
that used by the turbine, but when the 
latter begins to draw steam at a more 
rapid rate than it is furnished to the re- 
generator, steam is produced in the gen- 
erator to make up the difference. It has 
been found that the method of construc- 
tion described maintains the circulation of 
the water, which facilitates the liberation 
of steam. It has also been found that the 
whole body of water within the generator 
participates in the regenerative action. 
Steam is taken from the top of the regen- 
erator to the turbine. The pressure can 
be regulated by a relief-valve attached to 
the former. This regenerator contains 
fifty-five tons of water, which is sufficient, 
by actual test, to deliver all the steam for 
a fifty per cent load on the turbine for 
a period of 430 seconds, and at full load 
for 390 seconds. The turbine is rated at 
500 kilowatts. The adaptation of the re- 
generator to the turbine is a local proplem 
for each given case. As the work done by 
the rolling engine is very irregular, 2 re- 
ceiving drum is interposed between it 
and the regenerator, so as to allow the 
ready escape of steam from the engine 
without increasing the back pressure upon 
it. The generating unit consists of a 500- 
kilowatt turbine direct-connected to two 
250-kilowatt, direct-current generators. 
Tests of the regenerator have shown that 
it is of sufficient capacity to operate a 
750-kilowatt unit under the conditions 
obtaining at the works. The results of the 
operation of this unit show that it is verv 
economical, The average duty on the en- 
gine is about 1,000 horse-power, although 
it varies greatly during a cvcle of opera- 
tions. This is working with a back press- 
ure of about seventeen pounds absolute, 
anl the average consumption is about 
sixty-four pounds of steam per indicated 
horse-power-hour. The turbine receives 
the steam at thirteen and one-half pounds 
absolute, discharges it into a condenser 
and develops one kilowatt-hour for about 
thirty-four pounds of steam, with an out- 
put. of about 500 kilowatts. The results 
show that the steam from this engine 
would be sufficient to develop about 1,500 
horse-power in turbines operating as de- 


seribed.—aA bstracted from Power (New 
York), June. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Metbods of Increasing the Demand for Electric Service 


A Plan, How It Worked and 
What It Will Do. 

The central station logically needs the 
good will of the people. You naturally 
look to the people for your profits, but 
before vou secure their money you must 
secure their friendship, or at least, temper 
their antagonism. The means of doing 
this are many and they are all possessed 
of some merit and consideration. 


Spend your money with the 
Merchants of Bilankville — 


THEY ARE YOUR FRIENDS 


You go to them to borrow money 
when you get in a tight place — 


YOU PATRONIZE THEM when 
you are out of money — and you 
get the goods. Be honest and 
stick to home trade through 
thick and thin. 


Montgomery, Ward & Company 
do not pay for lighting on 


streets of Blankville; neither do 


Sears, Roebuek & Company pay 
taxes in Blankville ! 


The ONLY WAY to have a GOOD 
TOWN, and a prosperous town, 
is for all to stand together. 


q Stand by those who 
stand by you. 


The advertisement as suggested in the January 
24 issue of the EvectTRicaL REVIEW. 


Take, for instance, the idea we pre- 
seribed not Jong avo in this department 
of creating a friendlier feeling among 
merchants, by the central station assist- 
ing the merchants in combating the retail 
mail-order firms. This little plan can be 
worked at very little expense, and the 
wonderful amount of good it would do 
could not be had in other wavs by many 
times the expenditure. 

The idea was simply to insert an adver- 
tisement in the daily papers and to show 
the people of the town by good, strong, 
lowieal argument the advantage of trading 
at home, and by some sensible reasoning 


EDITED BY CHARLES A. PARKER. 


why the retail merchants should receive 
the patronage of the townspeople. 

The writer was not aware that this little 
scheme was ever worked by any central 
station until he ran across a central sta- 
tion whose president casually remarked 
that he had used the plan. 

It was on his visit to the Iowa City 
Electrie Light Company, of lowa City, 
Iowa, where he was informed by George 
S. Carson, president of the company, that 
he had been very favorably impressed with 
the article in this department of the ELEC- 
TRICAL REVIEW on “how the local mer- 
chant may be won over to > become a 
strong and aggressive ally of the lighting 
company,” and had acted on the advice 
given in the article. He, as a trial, ran 
the advertisement suggested by the writer 
in the local paper of Washington, Towa, 
where his company is also operating a 
central station. 

The advertisement was a surprise to the 
local merchants and appeared as follows: 


People 
OF Washington! 


SPEND YOUR MONEY 


Ee Vhen 


Merchants of Washington 
THEY ARE YOUR FRIENDS. 


YOU go to them i borrow money when you getn s 
tight plece. you patronize Them when you are out of 
money, and you get the Goods: Be honest and suck to 


HOME TRADE through thick, and this. Montgomery 
Ward & Co. do not pay bor lighting on streets of Washung- 
ton; nesther do Sears, Roebuck & Company Pay TAXES 
IN WASHINGTON. The only way to heve a Good 
Town and » Prosperous Town, w for ALL to Stand 
Together 
Stand by These Whe Stand by Yeo 
AND KEEP STANDING! 


lowa Gas & Electric Co.; 


The advertisement as run by the lowa Gas and 
Electric Company. 


Mr. Carson was very enthusiastic about 
the results from this advertisement, and 
was firm in his belief that it did con- 
siderable good. He stated that the next 
dav the merchants of the town kept drop- 
ping in on him to point out their heartfelt 


thanks for the little boost ne gave them 
and the good which would no doubt re- 
sult, especially as the advertisement was 
put out by a disinterested party. 

In many towns you could, without a 
doubt, win the merchants ard business 
men over to vour side by such an adver- 
tisement, and there is little doubt that 
the rest would follow, if you go about 
it in the right way and follow up 
vour advantage. It would be the means of 
arousing considerable brotherly feeling, 
which can not help make things “easier 
sailing,” and generally more pleasant, 
satisfactory and profitable for your central 
station, 
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Under this general heading we shall pre- 


sent to our readers a sreries of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany's representatives, 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


The question recently came to me, 
“what is one of the greatest requirements 
that a salesman should have and which 
so many do not possess ?” 

And immediately this question an- 
swered itself by my remembrance of the 
many salesmen with whom I come in con- 
tact every day. 

Bovs, that one thing is “tact.” 

A prominent writer has said, “Tact is 
the axle grease that makes the wheels of 
commerce turn smoothly.” 

Now, you all know how these same 
wheels are inclined to stick and turn 
slowly at the many little differences that 
appear. And vou all know how absolutely 
necessary it is that they be kept lubricated 
and running smoothly. 

Take your own cases the past week. 
Can't vou look back and see where you 
might have landed at least one more con- 
tract if youd rubbed that prospect the 
right way? Did you say just the right 
thine to him at the right, time? 
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That’s tact, | 

_You’ve got to handle some people with 
gloves, and the more you study this prop- 
osition the more you'll find that the solic- 
itors that make the biggest successes are 
the ones that have a big supply of this 
same tact. - 

If little complaints come up, or dissatis- 
faction over seemingly unfair treatment, 
it is your place, your business, to use tact 
in smoothing these over. Rub that buyer 
the right way, and he’ll purr like a kitten, 
rub him the wrong way and he has his 
back up immediately. l 

Tact is a thing to be admired, and 
feared in others; a thing that will make 
us admired and feared. If you havep’t a 
big supply of this article on hand, get a 
grip on some. If you have lost contracts 
by not using it, go back and use liberal 
doses on these same people. 

Take another course this coming week 
and inject into your work, not only your 
selling ability and knowledge of your 
product, but some of this business-bring- 
ing tact. 

If you would have more business, more 
success, you must make a study not only 
of electricity, but of the people you meet 
and are trying to interest in electricity. 


It will be our endeavor, from week to 
week, to presens in this department brief 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. . 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 

CTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Newport News—From a mere hamlet 
to a large and prosperous city of 27,000 
inhabitants in the short space of ten years 
is a record that stands second to that of 
no city in this great country of ours. 

Such is the record established by the 
prosperous city of Newport News, a town 
situated at the lower end of the Virginia 
peninsula, where the waters of the historic 
James empty into Hampton Roads. 

Newport News numbers among her in- 
dustries the largest ship-building plant in 
the world; she has a shoe factory, a to- 
bacco factory, a steel plant, car factories, 
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wagon works, tanneries, paper mills, silk, 
Knitting and hosiery mills, and last, but 
not least, an aggressive electric light 
plant, 


Dor, 
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Illustration showing cover and two inside pages 
of a well-gotten-up bookiet or envelope enclo- 
sure of the Edison Illuminating mpany, 
Detroit, Mich. 


Newport News, besides its other reasons 
for fame, is mighty near the centre of the 
stage this year, as it is directly opposite 
to Norfolk, the city of the Jamestown Ex- 
position. 
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trate a somewhat different phase of Ameri- 
can progress than has been shown at any 
of the five preceding shows, and it may 
be said to round out the series which 
America has given within the past fifteen 
years. 

The Chicago show was an undigested 
mass of exhibits, relying for its attraction 
upon its bigness and its novelty. 

The Buffalo exhibition had the definite 


purpose of bringing forward the idea of 


Pan-American unity. 

The Atlanta fair was to exalt and ex- 
hibit the kingship of cotton in the indus- 
trial world. 

The St. Louis exhibition was truly a 
world’s fair, and was conceived and exe- 
cuted much in the same spirit of the now 
famous Missouri slogan, “show me.” 

The Portland show was to emphasize the 
great progress. made by the Pacific Coast 
states and the Pacific commerce with the 
countries of the Far East. 

But the Jamestown Exposition will take 
note of the historical development and 
evolution of this country, with special 
reference to the South’s part in that de- 
velopment; and it will be an object lesson 
of the military and naval powers of the 
world. Natural resources, manufactures, 
and the arts and crafts are not to be neg- 
lected. 

The Newport News & Old Point Rail- 
way and Electric Company also operates 
the commercial and residence lighting in 
Hampton, and Old Point Comfort, besides 
working in conjunction with several street 


of the excellent bulletin of the Newport News & Old Poiut 


Railway and Electric Company. It is printed in two colors, black and buff, which produces 


a very handsome and attractive effect. 


This world’s fair will do much to boom 
the city, as there are indications that the 
“big show” will be very successful. 

The Jamestown Exposition will illus- 


railway lines and interurban systems con- 

necting with the surrounding towns. 
They are naturally very much interested 

in the Jamestown Exposition and its suc- 
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cess, and they have issued a beautiful and 
attractively illustrated folder telling about 
the exposition. This will be sent all over 
the country. 

The managers of the company are stren- 
uous, enterprising men, who are firm be- 
lievers in advertising electricity, and they 
are out after new business with all their 
might and main, and their zeal and faith 
in publicity for their central station is 
growing more and more as they see the 
results which it is accomplishing. 

The company publishes in connection 
with its three plants an electric bulletin, 
which goes out each month to a good list 
of customers and prospects, spreading the 
gospel of electricity, together with its use 
and superiority for the many domestic 
and commercial purposes. 

For example, the bulletin contains in 
each issue a good article with an illustra- 
tion or so on the advantages of electric 
light in the home—its cleanliness, bright- 
ness, healthfulness, safety, economy, con- 
venience and the many other points which 
it has in its favor. Of course the different 
articles are written in an entirely differ- 
ent style each issue and take up the tran- 
scendence of electric light in different 
phases. 

An article or so is almost always sand- 
wiched in on the paramount usefulness, 
efficiency, comfort, etc., of some of the 
many electrical household devices, such as 
the electric flat-iron, chafing dish, sew- 
ing machine motor, food warmer, cigar 
lighter, coffee percolator, heating pad, ra- 
diator, cooking utensils, etc. 

These articles make extremely interest- 
ing reading for the people, and the fact 
that they are written up in a strong, con- 
vincing manner has its effect in arousing 
a desire for electricity. 

The compiler of this company’s “Elec- 
trical Bulletin” never overlooks the im- 
portance of devoting a page or so to the 
how and why of electric power, and to 
give some good, sensible, logical reasons 
why it bears the palm over any other 
means of motive force known. ‘The bul- 
letin also devotes considerable space to 
interior sture lighting and store-window 
lighting, and the electric sign is hardly 
ever forgotten. 

In appealing to merchants and business 
men, the bulletin gets right down to busi- 
ness on the level with the business man’s 
appreciation and understanding. It lets 
every argument sound as personal and 
convincing as if it had been prepared es- 
pecially for the one man who reads it. It 
avoids stock phrases, stereotyped argu- 
ments and the technical terms which the 
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readers have probably never heard of. It 
contains just those fine points that appeal 
to the merchant who has never yet got up 
his nerve to put up an electric sign, ete. 


A set of neat miniature bulletins or envelope 
enclosures being sent out by the Grinnell! Elec- 
tric and Heating Company. Grinnell, lowa. 


On the whole, this company’s bulletin 
is one of the best written, best illustrated, 
best printed, best arranged and best com- 


eletric ts mere than half way in boosting and brightening up Marion. 


Sighted disiricte 


What benefite Marion benefits each and everyone of us. And for that reasen we offer te meet the merchants and property owners in the business 


The question te thie: “Marien After Sunset.” Because the sun has gone down, it dose not mean yeur rent has stepped: your taxes have ceased; 
your insurance does not continue, The people of Marton de not retire at sundown. With the business section brilliantly illuminated it will help make 
Marion the leading trading center of this section of the etale. The very people we want te reach are tne workers. The wage-carners have no time te be 
ca the otreet except evenings— this be the time they ream about ibeking. tecing. formulating and deciding on their purchases. 

Vou do not have to hunt up the place of business that te outlined with electric lights, or has an electric sign, or Orillantly iumineted windowa. 
Like searchlights, they hunt ep the people They are eson from afer and talk to you ali along the street To see the crowds you go te the best 


We have a epecial inducement to offer the business men of Marion. For the illuminating of the public square we offer to erect a large arch at 
each corner, and from the center of each arch a streamer to run to the dome of the court p 

WE OFFER TO ERECT, MAINTAIN AND FURNISH CURRENT FOR THESE ARCHES AND STREAMER3 FOR THE SUM OF $38.00 PER 
MONTH FOR EACH CORNER. WE ASK IN ALL FAIRNESS—OO YOU NOT CONSIDER THIS A MOST LIBERAL PROPOSITION? AND WE 
SOLICIT YOUR CO-OPERATION IN CARRYING FORWARD THIS IDEA FOR A 


BIGGER, BUSIER, BRIGHTER MARION 
Marion Light and Heating Co. 


Mash ldsight at higop 
ELECTRIC SIGNS. 
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series of forceful mailing cards, folders, 
booklets, facsimile letters, etc., devoted 
entirely to the illumination of the inte- 
riors and windows of stores and business 
places. This service or series of direct- 
by-mail advertising backs up the educa- 
tional value of the bulletin and is nothing 
more or less than a carefully planned 
“follow-up” system. As a matter of fact, 
such a “follow-up” system is simply a 
straightforward, persistent endeavor to 
get business. It is not a new thing, al- 
though the term “follow-up” is compara- 
tively so. It is the opposite to the “go- 
as-you-please” variety. It is not like the 
old style. The old style was haphazard, 
the modern is systematic. 

If more central station managers would 
look into the merits of such advertising 


which will contain colered tights 


A full page advertisement of the Marion Light and Heating Company. of Marion, Ind., which 
appeared in one of the local newspapers. It is well designed and well written. and jis only 
another indication that central stations are becoming judicious users of all kinds of advertising. 


piled bulletins of its kind published in 
America. 

Along with its bulletin the Newport 
News & Old Point Railway and Electric 
Company is mailing out each month a 


and make use of it there would be fewer 
gas-lit houses and stores and fewer light 
plants worrying along paying small divi- 
dends. 


© Grinnell, ITowa—Among_ they enter- 
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prising and progressive central stations 
of the smaller towns of the Middle 
West, there is none more actively hus- 
tling than the Grinnell Electric and 
Heating Company, of Grinnell, Iowa, for 


the amount of business it does or the dili- 


gent efforts it puts forth to accomplish its 
end. 

O. K. Cole, the president of this com- 
pany, is (like his initials) “O K” when 
it comes to commercial aggressiveness. 


Please send accoptance to 
Mr C K Kamllton 


anole you lo alland a Reception and, 
the first of a seuss of Lectures on 
The Serence of SCousckeepung 
by Mo F Violet Sanborn 
Focturor and Wailer on Domestic Saonce 
Monday atoning. Tact first 
aught to ton o'clock 
at 438 Moin Street 
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lieve that if accurate statistics were taken 
it would be found that this company has 
more electric irons in operation per captta 
than any company in the United States. 
This is a strong statement, but when it 
is considered that Grinnell has only about 
5,000 of a population, which makes one 
iron fur every twenty-one people, or an 
iron in one-fourth of the homes, we do 
not think the statement will be challenged. 
The offices of the company are located 


Illustration showing neat invitation. admission card and business card of the general manager 
of the Union Electric Company, of Dubuque, lowa, sent to the ladies of Dubuque. inviting them 
to attend a series of lectures on the science of hounokeeping. conducted under the auspices of 


the Union Electric Company. 


The fact that he has placed among his 
customers more electric flat-irons than are 
often found in towns of many times the 
size of Grinnell is proof that his efforts 
are being “crowned with success.” This 
active company has placed twenty-four 
washing-machine motors in the different 
household laundries of its town, and six 
complete cooking outfits are being oper- 
ated on its circuit, besides many individ- 
ual cooking appliances and some 235 elec- 
tric flat-irons, which is “going some” for 
a town of Grinnell’s population. We be- 


All the different electrical ap 
at the various lectures to show the utensils necessary in m 


ances were taken up and explained 
ern housekeeping. 


on one of the principal streets in the 
centre of the town, and large display win- 
dows, well-dressed and well-arranged, pre- 
sent an attractive appearance. In the 
windows are displayed numerous elec- 
trical devices, lamps, fixtures, ete., which 
attract the passer-by, which is influential 
in making the people familiar with the 
many electrical appliances. 

Mr. Cole is doing everything in his 
power to familiarize himself and employés 
in all matters pertaining to the practical 
uses of electricity for household and com- 
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mercial purposes. He has fitted up what 
might be called an experimental room, 
where he tests out the different electrical 
devices, thus knowing their workings as 
well as the manufacturers themselves, and 
oftentimes he can materially add to their 
efficiency by his personal knowledge of the 
conditions necessary to good performance. 
By the knowledge he gains in this way he 
is able to intelligently explain the every- 
day operation of the articles to his help 
and his customers. 

In popularizing and introducing elec- 
tric cooking, Mr. Cole hit upon the prac- 
tical scheme of making the Ladies’ Con- 
gregational Society a very attractive offer 
of a complete electric cooking outfit for 
use in preparing’ church suppers or re- 
freshments for the various social func- 
tions which are continually being held. 
The ladies of the society, as expected, ac- 
cepted his offer and were greatly delighted 
with their modern kitchen. Electric cook- 
ing became the one topic of conversation, 
and as there is no gas to be had in Grin- 
nell, the outlook is extremely promising 
for the installation of a large number of 
electric kitchens. 

Mr. Cole is an advocate of good adver- 
tising, and he is sending out some very 
attractive envelope enclosures or minia- 
ture bulletins, as they might be called. 
These small bulletins, or “Electric Chats,” 
as they are entitled, are entertainingly 
written, well-illustrated and neatly gotten 
up. They cover the entire field of useful- 
ness of electric current and are sought 
after and perused by the company’s cus- 
tomers, as well as a large number of pros- 
pects. Besides these “Electric Chats,” the 
company is also sending out clever envel- 
ope enclosures with its monthly state- 
ments and letters. 


—_—_<@——___ 


Utica Gas and Electric Com- 
pany Extensions. 


The Utica Gas and Electric Company 
of Utica has made application to the state 
gas commission for consent to issue $2.- 
000,000 five per cent fifty-year bonds un- 
der its mortgage for $5,000,000. The 
company also asks authority to acquire 
the capital stock of the Herkimer County 
Light and Power Company, the Glens 
Falls Gas and Electric Light Company, 
the Consolidated Light and Power Com- 
pany of Whitehall, and fifty-one per cent 
of the capital stock of the United Gas, 
Electric Light and Fuel Company. The 
proposed bond issue of the Utica com- 
pany is to pay for improvements and ex- 
tensions, to complete the purchase of the 
capital stock of the companies mentioned, 
and to provide for its own floating indebt- 
edness and that of its constituent com- 
panies. 


\ 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


New Electric Pyrometers for 
Industrial Use. 

The pyrometers which up to the present 
time have been most usually employed are 
of the thermo-electric type with thermo- 
couples of platinum and its alloys and 
with a rather delicate suspension coil gal- 
vanometer. In all thermo-electric pyrom- 
eters the current, which is set up in two 
dissimilar wires which are made into a 
junction at one end, is measured as a 
means of determining the temperatures 
under observation, it being the property 
of such wires to deliver a current bearing 
some definite relation to the difference 


in temperature between the extremities of | 


the wires. Of course it was always neces- 
sary to take into account the resistance of 
the wires that connect the thermo-couple 
to the galvanometer ; at least if the resist- 
ance of the leads was not considered by 
the user it was because the maker had pro- 
vided in some way for rendering that re- 
sistance negligible. This was usually 
done by making the galvanometer with a 
very high internal resistance, usually sev- 
eral hundred ohms, so that in using the 
instrument long or short leads of copper 
wire could be used without causing an ap- 
preciable difference in the reading of the 
instrument. Now the current received 
from the platinum and rhodio-platinum 
thermo-couples usually employed is very 
weak, and with the high-resistance gal- 
vanometers it was necessary to rely upon 
an exceedingly delicate suspension-coil in- 
strument which must be kept horizontal 
with the aid of levelling screws, and must 
be set upon a firm foundation. In the 
accompanying illustration (Fig. 1) is 
shown a galvanometer of very low internal 
resistance. It is a double-pivot instru- 
ment and is designed for use as a wall or 
portable indicator and does not have to be 
levelled up. It is a dead-beat instrument. 

The thermo-couple used in the “Ad- 
vance” electric pyrometer which is the py- 
rometer employing the above-mentioned 
indicator, has as its two elements pure 
iron, in the form of a tube and a special 
alloy formed as a rod and passing down 
through the tube, being insulated from it 
with asbestos. The tube and the rod are 
formed into a junction at one extremity, 
where they are electrically welded. Both 


the rod and the tube are of very large 
cross section, so that their resistance is 
small. 

By using copper leads of suitable cross 
section the resistance of the whole circuit, 
including indicator, leads and thermo- 
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Fia. 1.—DousBLe-Pivot, Low INTERNAL 
RESISTANCE INSTRUMENT. 


couple, is quite small; but even so, nearly 
all of whatever resistance there is, is in 
the galvanometer, which is calibrated with 
a definite resistance in the combined ther- 
mo-couple and leads. If longer leads are 
to be used, they will be of larger cross sec- 
tion. The advantages of this type of pyrom- 
eter are several. The instrument is easy 
to read, for the dial is 
ten inches in diameter. 
This means a good deal, 
for the workman may 
read the temperatures of 
his furnace from any po- 
sition within ten or fif- 
teen feet of the galva- 
nometer instead of being 
required to walk up to 
the instrument every 
time he takes a reading. 
Again, this galvanometer 
has the advantage of not 
being delicate, though it 
is sensitive and will not 
be affected by vibrations, 
but is an instrument that 
is suitable to the works. The fire-rod is in- 
expensive, 80 that a large number of them 
may be installed, having one at each place 
where the temperatures are of any interest, 
all the fire-rods being connected to a 
switch near the indicator. Moreover, there 


is nothing about the fire-rod that can be 
injured by rough handling, and this is a 
great advantage in all furnaces where 
heavy pieces must be moved about. The 
fire-rods are supplied in several lengths 
and can be bent to fit. 

The instruments are supplied in ranges 
from 0° to 900° Fahrenheit and 0° to 
1,800° Fahrenheit, or in corresponding 
ranges in degrees Centigrade. It has not 
been deemed advisable by the company put- 
ting this instrument on the market to offer 
it for temperatures above 1,800° Fahren- 
heit. Up to the temperature that this in- 
strument is calibrated for the thermo- 
couples will hold their calibrations. Where 
temperatures in excess of 1,800° Fahren- 
heit are encountered it is much better Lo 
employ thermo-couples of platinum or rho- 
dio-platinum, which make the only ele- 
ments that will actually hold their electro- 
motive force for periods of long heating 
at a white heat. In other words, it is the 
old Le Chatelier pyrometer that must be 
called into play. 

Formerly, as stated before, very delicate 
instruments of the suspension coil type 
were used to measure the current from 
the platinum thermo-couple, but there is 
now constructed a very sensitive galvanom- 


Fig. 2.—WaLL PATTERN LE CHATELIER PYROMETER. 


eter of the single pivot type which does 
not have to be levelled up and which has 
automatic devices for locking and releas- 
ing the coil and needle. This makes the 
instrument largely independent of vibra- 
tion, renders it portable, and in general 
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‘changes the Le Chatelier from a delicate 
laboratory instrument to a practical works 
instrument. 

In Fig. 2 is shown an illustration of the 
wall pattern of a galvanometer of an im- 
proved Le Chatelier pyrometer. This gal- 
vanometer is also made in a portable case. 
It sometimes happens that one desires to 
use low temperatures at one time and 
high temperatures at another. These gal- 
vanometers are graduated in millivolts as 
well as in the temperature scale, the latter 
corresponding to the platinum, or rhodio- 
platinum thermo-couple. By using ther- 
mo-couples of base metals, which are quite 
inexpensive and which are supplied with 
a chart showing temperature equivalents 
for millivolts delivered by the couple, one 
of these galvanometers, by means of its 
millivolt scale, can easily be used for the 
lower temperatures in such a way that a 
full deflection of the needle is obtained 
for a very moderate temperature range. 

Both of these new industrial pyrom- 
eters are being put on the market by the 
Wilson-Maeulen Company, 110 Liberty 
street, New York city. 


—_—_—__-@-___- 


Rubber Air-Cushiou Receiver 
' (Caps. 

The Holtzer-Cabot Electric Company, 
Brookline, Mass., has placed on the mar- 
ket a rubber air-cushion receiver cap, de- 
signed to fit over that portion of either a 
bipolar or watch-case receiver which comes 


RUBBER AIR-CusHION RECEIVER CAPB. 


in contact with the ear. These caps are 
much softer and more comfortable than 
the bare hard-rubber shell. The cap fits 
snugly and keeps out all disturbing noise. 
These caps have been used extensively on 
head-band receivers for switchboards, 
where the receiver is held close to the car 
by a steel head-band. The company states 
that the cap has become very popular. 


ELECTRICAL REVIEW 


Fort Wayne Type S. Single- 
Phase Motors. 

The accompanying illustrations show 
several of the details of the type S single- 
phase motor manufactured by the Fort 
Wayne Electric Works, Fort Wayne, Ind. 
There are many conditions involving the 


TYPE S Sinate-PHasE Motor. ONE-HALF 
POWER, SELF-STARTING. 


use of single-phase alternating-current 
for lighting purposes. Where individual 
demands for small-power units obtain, the 
type S single-phase motor will be found 
of great utility. Where there is a demand 
for power in small towns operating both 
a street-lighting system with a constant- 
current regulator, and a constant-poten- 
tial incandescent lighting distribution 
from a small single-phase generator, the 
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multiphase motors this eats is simpli- 
fied by reason of the different phases 
reaching their maximum periods at such 
times as to conduce to a rotating field as 
soon as the main switch is closed. If, 
however, the rotor is brought up to a ` 
good percentage of its rated speed by some 
means, current introduced in 
the rotor, reacting upon the 
stator, will produce a rotation 
of the rotor, which will con- 
tinue after the mechanical 
starting device has been re- 
moved, and permit the motor 
to carry its full rated load. 
Thus, the requirement in the 
design of the single-phase mo- 
tor not necessary in the multi- 
phase motor is some method of 
starting the single-phase motor 
by means of the single-phase 
current at hand. This diff- 
culty has been successfully 
overcome, and the company 
states that it is in a position 
to absolutely guarantee perfect 
operation, especially in ma- 
chines of small output. 

The type S motor is made in two forms, 
respectively,.form A and form B. Form 
A motors are furnished only in one-quar- 
ter and one-half-horse-power sizes, and 
are designated as hand-starting motors. 
These motors are for operating mechan- 
isms requiring a smal] amount of power, 
where it is possible to give the motor an 
initial start with a hand pull upon the 


HORSE- 


PART8 OF THREE-HORSE-POWER, 


demand arises for a single-phase motor 
of small output, which will operate satis- 
factorily with the minimum of attention. 
For situations such as these this motor 
has been particularly designed. 

In the design of the single-phase motor 
certain limitations are met. which make it 
difficult to secure a rotating field as long 
as the rotor remains stationary. With 


TYPE S, SINGLE-PHASE MOTOR. 


belt. Form B motors are furnished in 
sizes from one-quarter to fifteen horse- 
power, inclusive. These motors are of the 
same design as form A motors, but are 
made self-starting by means of a starting 
box containing a resistance reactance and 
a double-throw switch. This switch is 
first thrown to the starting position, and 
when the. armature hag attained almost 
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full speed it is quickly thrown over to the 
running position, the object being to first 
throw the resistance reactance in circuit 
with the motor, and later to disconnect it. 
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weights fly out and thereby cause the flex- 
ible hub in which they are encased to ex- 
pand sufficiently to grip the enveloping 
cup and cause the whole mechanism to 


Parts oF ONE-ITALF-Horse-PowErR, Type 8, SINGLE-PHAsE MOTOR. 


The general construction of both forms 
of type S single-phase motors is similar 
to that of the company’s line of multi- 
phase induction motors, the principal dif- 
ference lying in the details of the wind- 
ings. The stator laminations and frame 
are so provided with openings and ven- 
tilating ducts that a minimum tempera. 
ture is maintained in these parts. The 
frame is circular in form, with removable 
end shields, the position of which can be 
shifted ninety or 100 degrees for wall or 
ceiling suspension, respectively. The ar- 
matures are of the high-resistunce squir- 
rel-cage type, consisting of a number of 
slotted soft steel discs assembled upon a 
shaft and carrying in the slots copper- 
bar windings, which extend beyond the 
core at each end and are permanently con- 
nected to short-circuiting rings. The 
windings are somewhat similar to those of 
the multiphase motor, consisting of 4 
large number of coils placed progressively 
in the slots. The smaller motors are 
fitted with three terminals, while the 
larger sizes have six terminals. Iron slid- 
ing bases are provided for all motors 
above one-half horse-power, although they 
can be supplied without such bases if so 
desired. Motors of one horse-power and 
larger are fitted with clutch pulleys so 
that they can be started under full load 
while drawing only two or two and onc- 
half times full load current. This pullev 
consists of a hub rigidly keyed to the 
shaft, with an outside enveloping cup 
upon which the belt runs. This cup is 
not supplied with any driving force until 
the motor has reached nearly its rated 
speed. Within the hub two weights are 
mounted and held in place close to the 
shaft, under the tension of a spiral spring, 
so long as the motor is at rest. With 
the increasing speed of the motor these 


turn. Thus, although the motor starts 
with no load, the load is automatically 
taken on without any attention. 

-~ Motors of both forms, of five horsc- 
power and under, are designed for both 
110 and 220-volt circuits, while motors 
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WAGNER SINGLE-PHASE, VARIABLE-SPEED VENTILATING 


Fan OUTFIT. 


from five horse-power to fifteen horse- 
power inclusive are furnished for 220-volt 
circuits. The latter range of motors may 
be furnished for 110-volt circuits, but the 
use of these motors at that voltage is not 


advised. 
— e0 


Single-Phase, Variable-Speed 
Ventiiating Fan Outfits. 


The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has produced 


Vol. 50—No. 23 


a successful single-phase’ ventilating’ fan 
outfit, an illustration of which is shown 
herewith.. The application of a standard 
single-phase motor to a ventilating fan, 
to be operated at a fixed speed, does not 
involve difficulties peculiar to that appli- 
cation; but when it is desired to obtain 
an outfit whose speed may be varied in 
accordance with the varying conditions 
existing in a given room, new difficulties 
are involved. With the equipment shown 
herewith, the principle employed for speed 
variation is that of the autotransformer 
connected to a regulating head, by means 
of which the actual voltage applied to the 
motor is controlled. 

These single-phase, variable-speed ven- 
tilating fans with autotransformer con- 
trol, as manufactured by the Wagner 
company, are suitable for offices, banks, 
storerooms, laundries, hotels, restaurants, 
kitchens, engine rooms, boiler rooms and 
dynamo rooms. The company believes that 
this outfit will prove an exceedingly valu- 
able aid to central station managers who 
are seeking to ob- 
tain new business, 
and opens up a 
field which has be- 
longed, more or less 
exclusively, to the 
direct-current mo- 
tor heretofore. The 
motors used in this 
equipment are ar- 
ranged with shields 
on the bearings, so 
that the suction of 
the air through the 
motor will not draw 
the oil from the 
bearings. The bear- 
ings are made of 
heavy cast phosphor 
bronze with ring 
oilers and oil res- 
ervoirs of large ca- 
pacity. 

These outfits are 
arranged so that 

they are easy to in- 
stall. The ring is first mounted in the 
window or wall, and after it has been se- 


cured the motor is lifted to its supporting 
straps and bolted into place, the fan then 
being placed directly upon the motor 
shaft. The form of suspension adopted 
is very simple. The outfit consists pri- 
marily of a sheet-metal] fan ring, to which 
is securely riveted the bracket. This 
bracket is suspended and rigidly fastened 
to the fan ring, and will bear, without 
strain, any thrust whieh may beyplaced 
upon it; 
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Electric Baggage Trucks. 

For carrying baggage and mail between 
trains and the baggage and mail rooms 
of stations, the Pennsylvania Railroad 
Company has recently built three elec- 
trically propelled trucks. Two are in serv- 
ice in the Broad Street Station, Philadel- 
phia, and the third is in Altoona. 

Although similar in general appearance, 
the three trucks are not alike. They are 
regarded as still in the experimental state, 
and monthly reports of operation are com- 
piled with a view of developing the best 
type for general use. The following de- 
scription applies to the particular truck 
which has been found to be most service- 
able up to the present time. 


ELECTRICAL REVIEW 


vided with a solenoid brake of the mul- 
tiple-dise type on the end of its shaft. 
These brakes form an essential element in 
securing safe operation; for the truck can 
not start of itself even if it is on an in- 
cline, and if it is in motion it stops 
promptly and automatically as soon as the 
power is shut off. 

Control of the motor is made as simple 
as possible. Only two speeds forward 
and two backward are provided. These 
are approximately four and six miles per 
hour for the loaded truck, and on the 
crowded platforms they have been found 
fast enough. 

The two motors are operated in series, 
and on the low speed a wire resistance 
is inserted. The motor current is con- 
trolled by two single-pole solenoid 
switches; one for the low and the other 
for the high speed. The solenoid switches 


ELECTRIC BAGGAGE TRUCK. 


In general appearance the truck is 
similar to the hand-drawn type uni- 
versally used throughout the country. 
It is operated by one man, who walks 
ahead of it and steers it with a tongue, 


or handle, in the same way that he would 
if it were not electrically propelled. 
Power is taken from a storage battery 
contained in a box secured to the under 
side of the platform near the middle. 
It consists of fourteen Willard cells and 
has a capacity of 136 ampere-hours. The 
batteries are charged about eight hours 
daily at the rate of seventeen amperes. 
Each of the rear wheels is driven by a 
Westinghouse type AA, four-pole series- 
wound, twenty-volt motor. Double-reduc- 
tion gearing is used between the motor 
and rear wheel, and each motor is pro- 


are enclosed in a box directly in front of 
the storage batteries, and current for op- 
erating them is controlled by contacts in 
a small box on the outer end of the tongue 
or handle. 

The contact box is of metal, cylindrical 
in form, and operated by a rod which 
slides axially through it. The rod is pro- 
vided at one end with a ring, which is 
readily grasped by the operator. A slight 
movement of the rod starts the truck for- 
ward at low speed; further movement of 
the rod gives the high speed. ` The rod is 
returned to the off position by a spring, so 
that the instant the ring is released the 
truck stops. It can not be started by any 
accidental knock, but only by an inten- 
tional pull on the ring. The pole-chang- 
ing switch for running the truck back- 
ward or forward is located in the box 
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with the solenoid switches and operated 
by a small lever under the front of the 
platform. The tongue or handle is con- 
nected by reach rods to pivoted bell cranks 
carrying the two front wheels in a way 
similar to that generally used upon auto- 
mobiles. 

This truck has been in operation about 
six months and has won the confidence 
and approval of the men who use it. One 
man is enabled to handle the immense 
loads of baggage and mail quickly and 
without the usual tugging and pulling by 
several men. 

——— 


The Yost Bench Drill. 

The accompanying .illustration shows 
the Yost portable, direct-driven, variable- 
speed bench drill manufactured by the 
Faure Electrical Works, Incorporated, of 
Ossining, N. Y. ‘These machines have a 
present capacity from the smallest to a 
one-quarter-inch drill. The traverse of 
the spindle is two and three-quarter inches, 
and the traverse of the table five inches. 
The approximate speed range is from 800 


revolutions per minute to 3,000 revolu- 
tions per minute in twenty-four steps. 
The drill is twenty-seven inches high and 
takes a bench space of twelve square 
inches. The net weight of the machine 
is seventy-five pounds, and it operates on 
110 or 220 volts, direct current. The 
spindle is fitted withya one-quarter-inch 
Horton) chuck. 
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DOMESTIC AND EXPORT. 


WESTERN POWER COMPANY—Further information concern- 
ing the plans of the Western Power Company, which, it is under- 
stood, Gould interests in the Western Pacific Railroad are backing, 
has come to hand. It appears that the company is capitalized at 
$18,000,000, of which $7,000,000 is being spent at Big Bend, where 
a plant is being developed to utilize the powers of the Feather river. 
A site has also been secured at East Oakland. It is said that Edwin 
Hawley, of New York, is at the head of the enterprise. 


REORGANIZATION OF THE PACIFIC LIGHTING CORPORA- 
TION—The Pacific Lighting Company reorganized on May 20, and 
filed new articles of incorporation under the name of the Pacific 
Lighting Corporation. It is a $20,000,000 concern which supplies 
light, heat and power to San Francisco, Cal., and vicinity. The 
stock is divided into 200,000 shares of a par value of $100. George 
H. Collins, of Oakland, Cal., heads the list of directors. His asso- 
ciates include two prominent San Francisco capitalists, Charles Hol- 
brook and Alfred Sutro. George F. Volkman and C. O. G. Miller 
also are members of the directorate. 


MERGER OF 1OWA TELEPHONE COMPANIES—The Mutual 
Telephone Company, Des Moines, lowa, has increased its capltal 
stock from $150,000 to $1,600,000, and will absorb the following 
companies, operating in the vicinity of Des Moines: Hawkeye Tele- 
phone Company, with seventeen exchanges; headquarters at Dallas 
Center, and connecting such towns as Perry, Winterset, Indianola 
and Valley Junction. The Boone County Telephone Company, five 
exchanges, with headquarters at Boone. This system embraces 
Ames, Ogden and other towns along the Northwestern. The Jasper 
County Telephone Company, which extends from Colfax eastward 
to Grinnell. The Iowa Southern Company, which has headquarters 
in Der Moines and maintains twentv exchanges extending to the 
Missouri line and embracing every town of importance in south cen- 
tral Iowa. The Knoxville Electric Company, with headquarters at 
Knoxville. This system extends southeastward through Oskaloosa 
and Ottumwa. 


STREET OPENING SUIT IN NEW YORK CITY FAILS—The 
Court of Appeals affirmed on May 28 the judgment of the lower 
courts in the case of the People ez rel. New York Electric Lines 
Company vs. William B. Ellison, Commissioner of Water Supply. 
Gas and Electricity in New York city. The case involved the fight 
of the independent telephone companies of the state to get a foot- 
hold in New York city, the New York Electric Lines Company seek- 
ing to mandamus Commissioner Ellison and to require him to give 
permits for the opening of several streets in order that conduits 
might be laid. The Special Term denied the motion of relator for 
atemporary writ of mandamus. The motion if granted would have 
compelled Commissioner Ellison to give the company permission 
to lay subways for conduits for the installation of telephone wires. 
Commissioner Ellison contended that the company had no absolute 
right to compel the issuance of a permit to open the streets by 


virtue of its charter powers and a permission given by the board - 


of aldermen. The opinions of the court are held temporarily subject 
to revision, but it is sald that the decision is given on the ground 
that the board of electrical control had the right to impose limita- 
tions on construction of conduits and that the statutes did not 
give the company the right to lease its conduits. 


NEW YORK CENTRAL PURCHASES THE O'ROURKE EN- 
GINEERING AND CONSTRUCTION COMPANY’S PLANT—The 
O'Rourke Engineering and Construction Company and the New 
York Central & Hudson River Railroad Company completed on May 
29 the cancellation of the contract of the former to do the excavat- 
ing for the site of the Central's new terminal at and near the pres- 
ent Grand Central Station. The original contract of the O'Rourke 
people was for $8,000,000. They receive about $3,000,000, Including 
about $400,000 for excavating plant. The plant has been bought by 


the Central, which proposes to go on with the work under its own 
management. George A. Harwood has been appointed chief engineer 
to take charge of the excavation operations. Unanticipated delays 
to the contractor, owing to the unexpected amount of increased 
traffic, were given as the prime reason for the cancellation of the 
contract. The Central says that while the contract has been can- 
celled, this does not mean that the work of completing the terminal 
will be given up. The O’Rourke company was using about 1,500 
men on the work. It was stated at the New York Central's offices 
that the railroad would put on something like 5,000 men. Work 
on the Central’s extensive terminal improvements began in 1903. 
For a couple of years the work was to some extent experimental. 
It is now less than half completed. Some of it has to be done by 
1910. The O’Rourke company had the contract for excavating for 
the terminal in the Grand Central Station yards. It divided the 
work into three longitudinal sections or bites. It had completed the 
Lexington avenue bite. When it got to the second, or central bite, 
over which so many trains had to pass, delays began, resulting in 
the purchase of its excavating plant by the railroad company. 


CHICAGO EDISON COMPANY HAS GOOD YEAR—The annual 
report of the Chicago Edison Company for the year ending Maren 31 
has been issued. Gross earnings aggregated $5,317,359, or $572,536 
more than those for the previous fiscal year, while operating ex- 
penses and renewals involved $3,610,110, leaving net earnings of 
$1,707,249, or $157,224 larger than those for the preceding year. 
Charges amounted to $365,249, compared with $363,976 for the pre- 
vious year, leaving a surplus of $1,342,000, or $155,951 more than 
that for the preceding year. The amount laid aside for depreciation 
reserve was $100,000, the same as for the previous year, and the 
balance available for dividends aggregated $1,242,000, or $155,049 
more than that for the preceding year. Dividend disbursements 
involved $999,846, or $112,290 larger than those for the previous 
year, as a result of the increase in the outstanding stock during 
the last fiscal year. The surplus for the year amounted to $242,154, 
or $43,661 more than that at the close of the previous year. The 
company’s balance sheet, as of March 31, showed total assets of 
$25,312,933, compared with $21,938,028 for the previous year. Of 
these total assets, $20,703,712 represented the value of the plant, 
real estate and aoyalties; $445,091, material; $785,041, accounts and 
bills receivabie; $3,189, unfinished plant investment; $245,577, cash, 
and $30,522, open accounts. Material gains in gross and net earn- 
ings as well as in surplus, are exhibited in the annual report of 
the Commonwealth Electric Company for the fiscal ‘year ended 
March 31, which has been issued by that corporation. Un- 
usually heavy expenditures for expansion and renewals and large 
disbursements on charges, however, curtailed the surplus for the 
year to $394,550, showing that 3.94 per cent had been earned on the 
company’s $10,000,000 of capital stock upon which no dividends ever 
have been paid. The Commonwealth Electric Company was formed 
nine years ago by inside interests of the Chicago Edison Company 
for the purpose of combining the several electric light and power 
plants in the suburbs of Chicago, thereby giving to the Chicago 
Edison Company control of all the electric lighting and power busi- 
ness in that city. 


EDUCATIONAL NOTES. 


STEVENS INSTITUTE OF TECHNOLOGY—The thirty-fifth an- 
nual commencement exercises of the Stevens Institute of Technology, 
Hoboken, N. J., will be held on Thursday, June 13. at 10.30 a. m., in 
the auditorium of the institute. 


COLUMBIA UNIVERSITY—An address on “Some Phases of the 
American Railroad Problem” will be delivered by Stuyvesant Fish. 
of the class of 1871, before the graduating class and alumni of the 
College of Applied Science, Columbia University, New York city, 
on Monday, June 10. 
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mu =e - ~SELEPHONE AND. TELEGRAPH. = 
JACKSON, MISS.—Franchises for an independent telephone 
- company have been obtained in the cities of Jackson, Meridian, 
Vicksburg and Hattiesburg, by N. D. Smith. 


GREENFIELD, MASS.—The New England Telephone Company 
has secured a franchise from the Leyden selectmen for rights to 
erect its lines over a number of roads in Leyden. 


KRUMSVILLE, PA.—The New Rural Telephone and Telegraph 
Company will extend its line from Kempton to New Tripoli. Four 
additional wires will also be put up from Kutztown to Krumsville. 


NEW LONDON, CT.—The Southern New England Telephone 
Company now has in operation a system by means of which the 
weather reports from the United States weather bureau in Wash- 
ington, D. C., are sent out dally to every exchange in the state. 


GREAT FALLS, MONT.—Officers of the Independent Telephone 
Company announce that they will begin the installation of an ex- 
change here within a month and have it in operation before the 
end of the year. The company will erect its own building and place 
all wires in the business district under ground. 


PROVIDENCE, R. I.—The report which the committee on the 
Home Telephone petition is to present for the consideration of the 
city council will recommend that a six-year exclusive franchise be 
granted to the Providence Telephone Company, which will pay 
three per cent on its gross earnings instead of upon rentals. 


MANTI, UTAH—At a meeting of the Commercial Club, at which 
the subscribers of stock to the new telephone company were present, 
it was decided that the new company to be incorporated be called 
the Manti Telephone Company. A committee was appointed to get 
matters properly arranged so that a franchise can be asked for 
from Manti city and also to draw up the proper papers. 


ALBANY, N. Y.—The stockholders of the Home Telephone Com- 
pany at their annual meeting elected these directors: James Moore, 
T. Henry Dumary, William H. Keeler, Albert Hessberg, E. B. Toedt, 
Howard Hendrickson, Eli M. Woodard, Richard Stephens, Samuel 
B. Rawson, Irving H. Griswold, Theodore M. Brush, Frederick H. 
Sudro, E. F. Allen, E. B. Williams and Harry H. Bender. The 
only change on the board was the election of E. F. Allen in the 
place of W. E. Brooks. 


PAMPLIN CITY, VA.—A company known as the Appomattox 
Telephone Company has been organized with the following list of 
officers: George T. Peers, president; John A. Sears, vice-president; 
B. F. Oden, secretary and treasurer. The directors are: L. E. 
Smith, R. F. Burke, S. L. Ferguson, H. D. Flood, J. R. Atwood, 
George T. Peers and B. F. Oden. W. A. Moses was elected manager. 
A large amount of stock has been subscribed and arrangements are 
being made to put in lines from Appomattox Courthouse to Ever- 


green, Pamplin City, Hixburg and other points in the county. The 


company is to have a capital of $15,000. 


FRANKFORT, KY.—Judge Stout, in the Franklin Circuit Court, 
has rendered a decision in favor of the plaintiff in the suit of the 
East Tennessee Telephone Company against the city of Frankfort. 
The action was for a restraining order to prevent the city taking 
steps to force the company to reduce tolls in conformity to the 
rates of the Frankfort Telephone Company, fixed in a city ordinance 
for a term of ten years, beginning 1901. Judge Stout held the 
terms of the ordinance not sufficiently definite to apply to the East 
Tennessee company. The case has been before the Court of Appeals, 
which held the ordinance enforceable against the Frankfort com- 
pany. The question as to the East Tennessee company has never 
been before that court. 


WASHINGTON, D. C.—Plans have been made by the forest 
service for the construction of telephone lines in the National forests 
of Oregon, Idaho, New Mexico and Colorado. In the Bitter Root 
National forest, Idaho, the supervisor has been authorized to co- 
operate with ranchmen and settlers to construct a line from Koohis 
to the forks of the Clearwater river, a distance of twenty-five 
miles. A line from Tin Cup to Dorchester, on the Gunnison Na- 
tional forest, Colorado, a distance of twenty-four miles, will proba- 
bly be begun soon. Contracts have been made for enough wire and 
other materials to construct 3,000 miles of lines for the National 
forests. This material will be distributed from Salt Lake and 
Denver and used for lines already authorized and those to be 
started soon. 


ELECTRICAL REVIEW 


franchise up to the present time. 
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_ COLORADO CITY, COL.—Several citizens of Colorado City have 
organized a new telephone company and have asked for a franchise 
from the city council. The new company plans to extend its wires 
to all the leading cities and towns of the state as fast as the fran- 
chises can be secured. Those whoare pushing the scheme were 
formerly large stockholders in the El Paso Telephone Company, 
which went bankrupt a year ago and was purchased by F. J. 
Pickens. The El Paso Telephone franchise was given to H. C. 
Kinsman and M. H. Spere, but the backing of the company was not 
large enough and it was mortgaged to R. M. Handy, who foreclosed 
when the money was due, and sold the poles, wires, etc., to Pickens. 
Pickens formed the Home Telephone Company and has been operat- 
ing it under that name and under the El Paso Telephone Company 
If the franchise is granted the 
work of constructing a new system will be commenced at once. The 
general offices will be located in Colorado City. 


ELECTRICAL SECURITIES. 


Last week witnessed a continuance of the decline in prices, and 
brought the whole list very close to the low figures reached in the 
March slump. Following a break on Monday, there was a slight 
recovery toward the latter part of the week. This recovery, how- 
ever, was not sufficiently extensive to prevent net declines in a 
number of issues as compared with the previous week. The con- 
tinued cold weather and reports of further damage to crops forced 
prices for wheat to a new high level, but subsequently there was a 
slight reaction. It is generally held that future developments in 
the market will be more or less dependent on the crop outlook, 
and that favorable weather will offset any damage which has been 
done to date. Gold shipments to the extent of over $3,000,000 were 
made during the week, causing call money to rise to 3 per cent and 
rendering time money firm. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 1. 


New York: Closing. 
Allis-Chalmers COMMON..........ccceeeeces 91 
Allis-Chalmers preferred............ccee008 27% 
Brooklyn Rapid Transit...............0008 49% 


Consolidated Gas (ex-dividend)............. 1171 


General Electric...........00 cc cece ecw ecces 139 
Interborough-Metropolitan common......... 181, 
Interborough-Metropolitan preferred........ 501 
Kings County Electric.................0005 120 
Mackay Companies (Postal Telegraph and 
Cables) COMMON............ cece eee cenee 67 
Mackay Companies (Postal Telegraph and 
Cables) preferred...........cceeescsceces 68 
Manhattan Ellevated...........cceeccceeees 136 
Metropolitan Street Railway............... 93 
New York & New Jersey Telephone......... 110 
Western Un0M ies Ga ee ee neh 4s Be PR Cees T91 
Westinghouse Manufacturing Company..... 143 


Figures compiled by the Westinghouse Electric and Manufacturing 
Company show that for the year ended March 31 last orders aggre- 
gated $34,170,647; shipments $29.189,844, and collections $30,549,894. 
For the six years ended March 31 last orders aggregated $131,638,- 
432; shipments $128,736,491, and collections $132,111,001. 


Boston: Closing. 
American Telephone and Telegraph......... 115% 
Edison Electric Illuminating............... 212 
Massachusetts Electric...............0-eeeee 52%, 
New England Telephone................+5. 115 
Western Telephone and Telegraph preferred. 70 

. Philadelphia: Closing 
Electric Company of America.............. 9% 
Electric Storage Battery common.......... 50 
Electric Storage Battery preferred.......... 50 
Philadelphia Bilectric.............0 eee ee eees 8 
Philadelphia Rapid Transit........... er 21°% 
United Gas Improvement.................. 90%, 

Chicago: Closing. 
Chicago Telephone...........- ccc eeeecceees 122 
Chicago Edison Light.................0208- 144% 
Metropolitan Elevated preferred............ 65 
National Carbon common...............26+ 72 
National Carbon preferred.............008% 112 


Union Traction comMOD............0ee scene — 
Union Traction preferred...............065 — 
Directors of the South Side Elevated Company have declared a 
regular quarterly dividend of 1 per cent, payable June 30. Books 
close June 19 and reopen July 1, 
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NEW MANUFACTURING COMPANIES. 

NEW YORK CITY, N. Y.—The Lee & Bellmer Company has been 
incorporated with a capital of $10,000 to deal in electrical materials. 
The directors are W. I. Lee, Hackensack, N. J.; E. F. Bellman, 
Brooklyn, and Frank Hamilton, Jamaica, N. Y. 


INDIANAPOLIS, IND.—Articles of incorporation have been filed 
for the Standard Safety Boiler Company, of Fort Wayne, Ind. The 
capital stock Is $50,000, and the directors are Samuel K. Gregg, 
Charles E. Colerick and Walter M. Gregg. The company manu- 
factures horizontal and vertical water-tube boilers. 


BINGHAMTON, N. Y.—Articles of incorporation of the Olenin 
Electric Company have been filed. The new concern is capitalized 
at $75,000. The seven directors named in the certificate are Alexis 
Olenin, of New York, the inventor of the new light; Purdy M. 
Randall, also of New York, and the following Binghamtonians: John 
B. Frear, William L. Betts, Frederick E. Ross, John A. Gale and 
Rollin W. Meeker. ‘The company proposes the manufacture of the 
new Olenin flaming arc light in this city. At a meeting of the 
directors of the company the following officers were elected: presi- 
dent, John M. Frear; vice-president, Alexis Olenin; secretary and 
treasurer, Frank Merifield. P. M. Randall, John M. Frear, and W. L. 
Betts will have charge of the sales department, Alexis Olenin of 
the factory, and Frank Merifield of the office. 


ELECTRIC RAILWAYS. 
MARSHFIELD, ORE.—For the building of an electric line to 
connect up the peninsula of Coos Bay $60,000 has been subscribed 
by Marshfield and North Bend residents. 


MACON, GA.—The survey for the line of the Macon, Americus 
& Albany Electric Railway has been completed and bids for con- 
struction work will soon be called for. 


BELLINGHAM, WASH.—W. H. Blood, chief engineer of the 
Stone & Webster Company, of Boston, states that active work on 
the construction of the interurban line from Bellingham to Skagit 
county will be started within two months. 


SUPERIOR, WIS.—Grading for the Twin City & Lake Superior 
line will be started about June 15, both at Superior and at the Twin 
City end. It is expected that trains will be running by the summer 
of 1908. 


ASTORIA, ORE.—The county court has granted a thirty-year 
franchise to E. B. McFarland and S. D. Adair for an electric line 
between this city, Warrenton, Flavel and Hammond. Under the 
terms of the franchise, the line is to be in operation within two 
years. 


CINCINNATI, OHIO—The Springfield, Wilmington and Cincin- 
nati Railway Company has executed a mortgage to the Knicker- 
bocker Trust Company to secure a $4,000,000 bond issue. The com- 
pany proposes building from Springfield through Clark, Green, 
Clinton and Warren counties to Cincinnati. 


CHICAGO, 1LL.—The Metropolitan West Side Elevated Railway 
Company has secured a franchise from the town of Cicero to build 
a four-mile line from the Western Electric plant on the Douglas 
Park Branch through to Clyde. The cost will be $25,000 a mile, but 
the project will not be begun in the near future. 


BALTIMORE, MD.—The Hamstead & Manchester Railroad of 
Carroll county is planning to extend its line from Reisterstown to 
the Pennsylvania line to connect with an extension of the Hanover 
& McSherrystown railroad, giving a through line from Hanover to 
Baltimore. Gettysburg is said to be the objective point. 


ALBANY, N. Y.—The Buffalo, Genesee & Rochester Railway has 
been incorporated to operate an electric road sixty miles from the 
village of Depew, Erie county, to Rochester, with a branch to the 
village of Leroy, Genesee county. The capital will be $7,500,000. 
Directors include H. H. Kingston, J. A. Harris, Jr., of Philadelphia; 
Herbert P. Bissell and John T. Mooney, of Buffalo. 


AUBURN, N. Y.—At a meeting of the board of directors of the 
Auburn & Northern Electric Railroad Company assurances were 
given that the newly constructed line to Port Byron will soon be in 
operation. A vote was taken on the proposition of extending the 
company’s lines westward to Seneca Falls, resulting in the affirma- 
tive. The work of building the Auburn & Seneca Falls branch will 
be started soon, 
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INDIANAPOLIS, IND.—The board of public works has granted a 
franchise to the Terre Haute, Indianapolis & Eastern Traction Com- 
pany, the merger line that controls and now operates all the Mor- 
gan-McGowan-Schoepf interurban lines entering the city. The 
franchise is the same as that granted all the other traction lines 
in the city, and was sought only for legal purposes. 


SAN FRANCISCO, CAL.—The San Francisco Railway and Power 
Company has been incorporated to do a general railway business 
in the city of San Francisco and is incorporated for fifty years. 
The capital stock is placed at $1,000,000, with $10,000 subscribed. 
The incorporators are B. F. Clarke, F. C. Boekmann, George K. 
Ford, George E. Bennett and J. R. Sloan, all of whom are named 
as directors for the first year. 


ATLANTA, GA.—The Street Railway and Power Company, 
recently organized at Americus, Ga., has obtained the necessary 
franchises and announces its intention of posting the required 
bond of $25,000, guaranteeing compliance to terms of contract with 
the municipal authorities. About $150,000 will be invested in elec- 
trical equipment and an initial circuit of four miles of street rail- 
way will be operated. 


INDIANAPOLIS, IND.—Articles have been filed with the secre- 
tary of state for the incorporation of the Seymour & Brownstown 
Interurban Motor Line Company, to run between the two cities in 
the name of the corporation. The capital is $10,000 and the directors 
are Joseph I. Irwin, Linnie I. Sweeney, Nettie I. Sweeney, Elsie H. 
Sweeney and Z. T. Sweeney, all of Columbus. The home office of 
the company is to be at Seymour. 


INDIANAPOLIS, IND.—The Terre Haute & Merom Traction 
Company has been incorporated. The company will build a traction 
line from Terre Haute to Merom, a distance of thirty miles. The 
capital stock will be $750,000. Work will be begun within two 
months. The survey has been completed and deeds to nearly all the 
right of way have been obtained. The incorporators are: Lafayette 
Brown, H. L. Bartlett, R. L. Ruby, J. F. Oldbuck, J. T. Barrett, 
Frank S. Lewis, A. E. Hays and Virgil Pounds. 


NASHVILLE, TENN.—The Nashville Railway and Light Conm- 
pany of Tennessee has filed its new refunding and improvement 
mortgage to the Guaranty Trust Company, of New York, as trustee, 
to secure an issue of $15,000,000 five per cent, forty-year gold bonds. 
Of the authorized amount $2,000,000 is issuable for corporate pur- 
poses, $6,000,000 is reserved and can be issued only upon retire- 
ment of a like amount of underlying bonds, and $7,000,000 is re- 
served to be issued at the rate of $1,000 for each $1,250 expended 
for future improvements. 


PENN YAN, N. Y.—Farmers of the town of Jerusalem and busi- 
ness men of Prattsburg are endeavoring to bring about an extension 
of the Prattsburg Railroad, which is sixteen miles long and con- 
nects with the Erie. The proposed extension would run to Branch- 
port from Prattsburg, a distance of ten miles. The whole twenty- 
six miles would then be electrified, and as the line would connect 
with the Penn Yan, Keuka Park & Branchport trolley line it would 
mean a continuous stretch of electric road thirty-four miles in 
length. 


PORTLAND, ME.—It is expected that work will begin at once 
on the construction of an electric railroad from Portland to Bridg- 
ton, through Westbrook, Windham, Raymond, Casco and Naples, 
for which the petition of the Portland & Northern Railroad Com- 
pany has been approved by the state railroad commissioners. It is 
to be standard gauge and forty miles long. The company is capi- 
talized at $160,000 and William M. Sturges and N. D. Sturges, of 
Scranton, Pa., and Tracy W. Holland of New York city, are the 
principal shareholders. 


PORTLAND, ORE.—A trust deed for $15,000,000, made out in 
favor of the Trust Company of North America, covering all the 
properties of the Portland Railway, Light and Power Company, has 
been filed at Portland, Ore. The amount of the mortgage is half 
the value of the properties owned by the company. The deed pro- 
vides for taking up underlying bond issues against subsidiary cor- 
porations owned by the Portland Railway, Light and Power Com- 
pany, and also for extensions and improvements and for the issue 
of bonds of the denomination of $1.000 at five per cent. It is the 
purpose of the company to spend $1,250,000 this_year on improve- 
ments of various kinds, 
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PERSONAL MENTION. 


MR. PAUL LA RUE has been appointed manager of the Fair- 
mount (Ind.) plant of the Central Indiana Lighting Company. 


MR. V. R. LANSINGH, general manager Holophane Company, 
with headquarters at its sales department, 227 Fulton street, New 
York city, has returned from a six weeks’ business trip lo the 
Pacific Coast. 


MR. L. C. BRADLEY, of Columbus, Ohio, has resigned as super- 
intendent of the Scioto Valley Traction Company, and has joined 
the engineering staff of J. G. White & Company, of New York. Mr. 
Bradley was formerly superintendent of the Seattle & Tacoma 
Interurban Railway Company, and went to Columbus about three 
years ago. 


MR. ADELBERT GILLETTE, of Escanaba, Mich., has accepted 
the position of superintendent of the Sterling, Dixon & Eastern 
Electric Railway Company, to fill the vacancy caused by the resigna- 
tion of John Powers, whose appointment with the electric light 
plant of the McKinley system at Galesburg, Ill, was announced 
last week. 


MR. C. W. KOINER, who has been filling the dual position of 
secretary-treasurer and engineer of the National Light and Improve- 
ment Company, operating the Wichita (Kan.) Gas, Electric Light 
and Power Company. the Fort. Worth (Tex.) Light and Power Com- 
pany, the Citizens’ Railway Company, of Waco, Tex., and the Waco 
Gas Company, has resigned to accept the position of general superin- 
tendent and engineer of the Lor Angeles Gas and Electric Company, 
Los Angeles, Cal. 


MR. FRANK W. PARDEE has severed his connection with Frank 
B. Cook, Chicago, Ill, to become treasurer of the Durant Electric 
Supplies Company, also of Chicago. Mr. Pardee has been identified 
with the telephone and general electrical field for about seven years, 
and has a wide acquaintance. While with Mr. Cook he had charge 
of the company’s advertising and solicitors, the business increasing 
to a large extent during his connection with it. Mr. Pardee was 
presented with a handsome gold watch at a dinner given in his 
honor by the office and shop employés. 


MR. G. U. G. HOLMAN has been appointed manager of the elec- 
trical department of the Boston branch of the H. W. Johns-Manville 
Company. Mr. Holman is well known in electrical circles. He is 
a graduate of the Massachusetts Institute of Technology, and was, 
for several years, associated with the Thomson-Houston and Gen- 
eral Electric Companies in Lynn, Mass., New York city and Minne- 
sota. In 1892 he became railway engineer with the Mather Electric 
Company, Manchester, Ct., later engaging in the lighting field in 
Philadelphia for five years. During the last few years Mr. Holman 
has been connected with the construction and operation of electrical 
enterprises in New York, Philadelphia and Canada. 


MR. JOHN N. SHANNAHAN, general superintendent of the 
Fonda, Johnstown & Gloversville Railroad, Gloversville, N. Y., has 
resigned to become general manager of the Washington, Baltimore 
& Annapolis Electric Railway, Washington, D. C. Mr. Shannahan 
was made inspector of signals on the western division of the New 
York Central July 1, 1895, with headquarters in Rochester, N. Y., 
where he remained until May 8, 1899, leaving to take the position 
of chief engineer with the Fonda, Johnstown & Gloversville road. 
He was promoted to general manager January 1, 1903. Mr. Shan- 
nahan is succeeded by Master Mechanic William H. Collins, of the 
same road. 


MR. WILLIS V. SWEETEN, formerly of the Elmer P. Morris 
Company, New York city, is now connected with the Electric Service 
Supplies Company, Philadelphia, Pa. Mr. Sweeten will travel through 
` New York state, making his headquarters at the New York city 
office of the company, No. 2 Rector street. Mr. C. F. Peck, formerly 
real estate agent for the Delaware & Hudson Railroad Company, is 
now connected with the Electric Service Supplies Company in Phila- 
delphia, covering the Philadelphia trade. Mr. T. F. McKenna, who 
for soine years has been traveling for Machado & Roller, New York 
city, is now connected with the Electric Service Supplies Company, 
traveling in Pennsylvania, making his headquarters at the Mayer 
& England department in Philadelphia, Pa. 
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NEW INCORPORATIONS. 
INDIANAPOLIS, IND.—Royse Electric Company. 
creased to $50,000. 
SAN FRANCISCO, CAL.—Pacific Lighting Company. 
increased to $20,000,000. 


AUSTIN, TEX.—The Home Light, Water and Ice Company, of 
Blooming Grove. $30,000. 


AUSTIN, TEX.—The Springtown Telephone Company, 
town, Parker County. $5,000. 


IOWA CITY, IA.—Farmers’ Mutual Telephone Company. Capi- 
tal increased from $4,500 to $9,000. 


HARTFORD, CT.—The East Haven Telephone and Electric Com- 
pany has filed a notice of an increase of capital stock from $3,000 
to $5,000. 

ASBURY PARK, N. J.—Federal Light, Heat and Power Company. 
$125,000. Incorporators: John B. Sabine, Douglas R. Clarkson and 
Daniel W. Moore. 


GUTHRIE, OKLA.—The Valley Green Telephone Company, of 
Aline. $1,000. Incorporators: F. M. Riburn, J. H. Elkins and J. D. 
Durham, of Aline. 


MILWAUKEE, WIS.—Washington County Telephone Company, 
Schlesingerville. $1,500. Incorporators: John F. Kramer, Charles 
D. Storck, and M. Maxam. 


SPRINGFIELD, iLL.—Mt. Pulaski Independent Telephone Com- 
pany, Mt. Pulaski. $5,000. Incorporators: Herman Rentmeister, 
S. C. Dawson, Wm. Baumann. 

SPRINGFIELD, ILL.—Northern Illinois Gas, Electric Light and 
Water Company, Chicago. $25,000. Incorporators: Leander D. Con- 
dee, Edward J. Closs, Bertha G. Kuehn. 

NASHVILLE, TENN.—Round Lick Telephone Company, Smith 
County. $1,000. Incorporators: N. A. Neal, E. A. Kennedy, R. E. 
Cooksey, A. F. Tuggle and C. A. Shaver. 


ALBANY, N. Y.—The Otsego & Schoharie Power, Heat and 
Light Company, East Worcester, Otsego County. $10,000. Direc- 
tors: J. E. Sante, A. D. Hallenbeck, Lucy A. Dante, East Worcester. 


BIG RAPIDS, MICH.—Broomfield & Millbrook Telephone Com- 
pany of Millbrook. Officers: John W. Sellers, president; Albert Col- 
lier, vice-president; John W. Collier, treasurer; George W. Dowell, 
secretary; Ruben Miller and Charles Furney, managers. 


SCRANTON, PA.—Clark’s Summit & Lake Winola Street Rall- 
way Company. $48,000. Directors: Thomas B. Rodham, of Scran- 
ton; William Allen, of Peckville; J. D. Keator, of Scranton; C. A. 
Keller, of Scranton, and Frank P. Benjamin, of Peckville. 


HARRISBURG, PA.—Waynesburg & Monongahela Street Rail- 
way Company. To build fourteen miles of road from Waynesburg 
to Millsboro. $84,000. President, Jesse L. Ross, Waynesburg; direc- 
tors, E. L. Denny, W. P. Ely, G. M. Scott, W. A. Titus, Waynesburg. 


HARRISBURG, PA.—Philadelphia, Valley Forge & Suburban 
Street Railway Company. To build a line six miles long from the 
western terminus of the Philadelphia Elevated Railway Company at 
Darby to Lower Merion. $60,000. President: L. Knowles Perot, 
Bala. 


HARRISBURG, PA.—Penn Eastern Railroad; $150,000; to build 
a fourteen-mile line in Pike County, near Dingman’s Ferry; William 
V. Hilliard, of Milford, president. Rockwood & Bakersville Rall- 
way Company; to build a nine-mile line in Somerset county; Charles 
F. Hood, of Connellsville, president. 


JOLIET, 1LL.—Rockford, Oregon & Southern Railway Company. 
To be constructed from Rockford, Ill., through the counties of Win- 
nebago, Ogle and Lee to Dixon, IN. $10,000. #Incorporators 
and first board of directors: Frederick C. Jones, Charles D. Etnyre 
and Arthur F. Herbert, of Oregon, Ill., and Louis C. Wachsmuth and 
Fred H. Wachsmuth, of Chicago. 

MONTPELIER, VT.—At the annual meeting of the Vermont 
Telephone and Telegraph Company held in Montpelier, it was voted 
to increase the capital stock from $50,000 to $125,000 and to increase 
the board of directors from seven to nine. The directors elected are: 
A. C. Brown, J. G. Brown, H. J. M. Jones, of Montpelier, N. D. 
Phelps, of Barre; F. A. Houston, J. N. Kelley, F. W. Story, N. D. 
Jones, and C. T. Kelley, of Boston. | 
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ELECTRIC LIGHTING. 


TURNER, ME.—E. L. Staples has purchased B. W. Knapp’s water 
privilege and will build a power-house below North's Grist Mill. 


READING, MASS.—At a special town meeting, $26,000 was voted 
for the improvement of the electric lighting plant. 


NEVADA CITY, CAL.—The Bay Counties Power Company has 
begun the construction of a line from the Rome power-house to the 
Alaska Quartz mine at Pike City, a distance of ten miles. 


SIDNEY, 1A.—The city council has ordered a special election to 
be held June 10 to vote on the question of a twenty-five-year elec- 
tric light franchise to be granted E. B. Hillman, of Quincy, Il. 


NEW HAVEN, KY.—Thomas Kirkpatrick, of Hodgenville, will 
establish an electric lighting plant at New Haven. The motive 
power will pe furnished by a local planing mill. 


MILLVILLE, PA.—The people of Millville will vote on the propo- 
sition to issue bonds to the amount of $20,000 for the purpose of 
increasing the capacity of the present borough electric light plant. 


MORRISTOWN, N. J.—The board of aldermen at a special meet- 
ing voted to give the street lighting contract to Peter V. Stryker, 
of Bernardsville, who represents capital in that place. 


NEWBERN, N. C.—Arrangements have been completed for turn- 
ing over the municipal electric lighting plant, after ten years of 
unsuccessfu! operation, to a private corporation. 


MONTGOMERY, ALA.—The Citizens’ Light, Heat and Power 
Company, of Montgomery, has Increased its capital from $50,000 to 
$200,000. 


LARAMIE, WYO.—The Laramie Light and Power Company’s 
plant, owned largely by Colorado capitalists, will be enlarged by the 
addition of a 250-horse-power boiler and a 150-kilowatt dynamo. 


WESTERLY, R. I.—The Westerly Power Company has received 
about fifteen miles of wire for the new pole line to Stonington. 
When completed the borough will be lighted from the Westerly 
plant. 


LANARK, JLL.—H. S. Green, of Morrison, has purchased the 
Pulford electric light plant at Savanna, which will be absorbed by 
the Savanna Gas and Electric Company now being organized to 
operate under a franchise awarded Mr. Green. 


GREENFIELD, ILL.—J. T. Callaway, of this city, has purchased 
the electric light plant from Lewis Solomon, the plant and real 
estate bringing $8,000. The plant will be rebuilt and additional 
machinery installed. 


WILLOW, CAL.—The Snow Mountain Power Light Company has 
been organized to supply Colusa and Yolo counties, and later Glenn 
county, with electric power. C. H. Glenn and Al Lindstrom are hack 
of the company. 


ATLANTA, GA.—Directors of the North Georgia Electric Com- 
pany have elected D. W. Stewart, of Xenia, Ohio, president, to suc- 
ceed General A. J. Warner. The local management of the corpora- 
tion remains in the hands of W. A. Carlisle, of Gainesville, Ga., 
who was re-elected vice-president. 


VERGENNES, VT.—At the annual meeting of the Vergennes Elec- 
tric Company, the following officers were elected: C. E. Parker, presi- 
dent; E. 8S. Marsh, of Brandon, vice-president; Frank K. Goss, of 
Montpelier, secretary; C. E. Parker, treasurer. The report of the 
different officers showed the company to be in a good financial 
condition. 


CINCINNATI, OHITO—The Columbia Gas and Electric Company, 
the corporation which expects to lease the Cincinnati, Newport & 
Covington Light and Traction Company, has applied to have its 
securities listed on the Cincinnati Stock Exchange. The securities 
include $50,000,000 of common stock and $10,000,000 out of an 
authorized issue of $25,000,000 five per cent bonds. 


BARRE, VT.—George H. Almon, of Montpelier, and G. E. Moody, 
of Waterbury, who own the electric power plant in Moretown, have 
purchased three farms in Waterbury and are to develop another 
water power on the Mad river. The expense of development will 
be $100,000. Work will be begun in the early fall and the plant 
will be completed during the summer of 1908. 
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PAWTUCKET, R. 1.—The Pawtucket Electric Company will spend 
$200,000 in doubling the capacity of the Tidewater stréet power 
plant. The Stone & Webster Engineering Corporation, of Boston, 
wilt have charge of the work. The old reciprocating engines, with 
a total capacity of 2,000 horse-power, are to be replaced by Curtis’ 
steam turbines. 


NEVADA CITY, CAL.—Over 160 men are now at work on the new 
Deer Creek power-house. The plans of the company contemplate a 
big piece of work, involving an expenditure of three-quarters of a 
million dollars. Work has been commenced on a reservoir site, 
which will be 500 feet in diameter. Work will be continued on 
the plant until the last of next November. 


PATERSON, N. J.—The board of public works has decided by 
unanimous vote to award the contract for public lighting to the 
Public Service corporation at $77.50 per arc light, and incandescent 
lights for public buildings at eight cents per kilowatt-hour. By 
agreement it is provided that the rate for commercial incandescent 
lighting shall be ten cents per kilowatt-hour, beginning January 
1, 1908, and shall be incorporated in the contract. According to the 
new contract, the rate for arc lights will go into effect July 1, and 
will run for the two unexpired years of the old contract and five 
years from July 1, 1909, or seven years in all. 


OBITUARY NOTES. 

MR. JOHN A. WALKER, vice-president and treasurer of the 
Joseph Dixon Crucible Company, Jersey City, N. J., died at his 
home in Jersey City on May 23. Mr. Walker was born in the city 
of New York, September 22, 1837. He was educated in Brooklyn, 
N. Y., and had his first business experience in New York city. 
After serving during the Civil War he became connected with the 
Joseph Dixon company in 1867, and in 1868 was made its secretary. 
This position he held until 1891, when he was elected vice-president 
and treasurer, which office he held without interruption until his 
death. Besides his work with the Joseph Dixon Crucible Company, 
Mr. Walker was interested in outside duties, serving as director In 
a number of insurance and trust companies, benevolent societias and 
commercial organizations. He leaves a widow. 


MR. GEORGE S. CHAPMAN, vice-president and general manager 
of the United Railroads of San Francisco, Cal., died in that city on 
Friday, May 24. He was forty-five years old. Mr. Chapman was 
formerly general superintendent of the North Jersey Street Railway 
Company, at Newark, N. J. He left that city for San Francisco in 
1903. Born in England, Mr. Chapman came to this country when he 
was a boy. He settled in Boston, and when he came of age he 
started in the street railroading business as a car conductor. He 
spent three vears at the work in Boston and Worcester, after which 
he went to New Jersey, where he became an assistant to John Ack- 
erman, superintendent of the Elizabeth division of the North Jersey 
company. He was placed in charge of the division and was later 
transferred to Orange, where he managed that division. Shortly 
after he was made superintendent of the lines of the North Jersey 
in Newark, ®lizabeth, Orange and Jersey City. He leaves a widow 
and a son. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

American Railway Master Mechanics’ Association. 
ing, Atlantic City, N. J., June 12-14. 

Pacific Coast Electric Transmission Association. 
Cal., June 18-20. í 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 

New York State Street Railway Association. 
Pine Bluff Point, N. Y., June 26-27. 

Society for the Promotion of Engineering Education. 
Schoor of Applied Science, Cleveland, Ohio, July 1-3. 

National Electrical Contractors’ Association. Annual meeting, 
New York city, July 17-19. 

Internationa] Association of Municipal 
Va., August 20-22, 

Ohio Electric Light Association. 
August 20-22. 

Canadian Flectrical Association. 
Quebec, September 11-13. 


Annual meet- 
Los Angeles, 
Annual 
Annual meeting, At- 
Annual meeting, 
Annual meeting, 
Case 
Electricians. Norfolk, 
Aunual meeting, Toledo, Ohio, 


Annual convention. Montreal, 


June 8, 1907 


INDUSTRIAL ITEMS. 
b. FORD, BACON & DAVIS, New York city, announces its removal 
from, 24 Broad street to the United States Realty Building, 115 
Broadway. 


THE PRATT & WHITNEY COMPANY, Hartford, Ct., has pub- 
lished a valuable catalogue devoted to illustrating and describing 
the products of its smal! tool department. 


THE SCHAEFFER & BUDENBERG MANUFACTURING COM- 
PANY, 66 John street, New York city, has published two handsome 
catalogues devoted respectively to steam gauges and to brass goods 
and engineering specialties, 


THE BRILLIANT ELECTRIC COMPANY, 1134 Chestnut street, 
N. B., Cleveland, Ohio, has published an attractive folder illustrat- 
ing and describing Holophane reflectors for high-efficiency Gem, 
Meridian and tantalum lamps. 


GUNN, RICHARDS & COMPANY, New York city, is distributing 
a valuable treatise entitled “Foundry Costs,” by William Francis 
Russell, a member of the company. This is an interesting and prac- 
tical study of the economics of this service. Copies will be sent to 
any one interested upon request. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadel- 
phia, Pa., has published a catalogue descriptive of telephone appara- 
tus for railways. These telephones have been especially designed 
and manufactured to meet the demand of electric railways. 
are also suitable for mining work. 


THE AMERICAN ELECTRIC FURNACE COMPANY, 45 Wall 
street, New York city, announces that it has taken over all the 
business pertaining to electric furnaces heretofore carried on by 
the American Grondal Kjellin Company, of New ‘York, and the 
Induction Furnace Company, of Newark, N. J., and has acquired all 
patents relating to electric furnaces taken out by F. A. Kjellin and 
E. A. Colby, which were owned by these companies. 


DODGE & DAY, engineer and constructor, whose main offices 
are in the Drexel Building, Philadelphia, Pa., has extended its busi- 
ness by opening an office in the United States Realty Building, 111 
Broadway, New York city, which has been placed in charge of 
Robert T. Lozier, who has for some years been prominently con- 
nected with the electrical field. The new office is said to have 
already closed contracts for several industrial and public utility 
plants. 


THE EXCELLO ARC LAMP COMPANY, 24-26 East Twenty- 
first street, New York city, announces a large number of installa- 
tions of “Excello” flaming arcs abroad. The foreign centres in 
which these installations have been made include many portions 
of London, Blackpool, Hornsey, Halifax, Liverpool, Bradford, Derby, 
Brighton, Wolverhampton, Leicester, Exeter, Manchester, Newcastle 
and Leeds, in England; Adelaide, Melbourne and Sydney, Australia; 
Johannesburg, South Africa; Buenos Ayres, South America, an‘ 
Yokohama, Japan. 


THE NATIONAL ELECTRIC LAMP ASSOCIATION, Cleveland, 
Ohio, through its engineering department, is distributing the second 
edition of its bulletins, which are devoted to the following topics: 
bulletin No. 1, the National Electric Lamp Association; bulletin 
No. 2, the engineering department of the National Electric Lamp 
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Association; bulletin No. 3, the Gem metallized fifty-watt lamp; 
bulletin No. 4, Gem metallized high-candle-power and “Prismo” 
lamps and units; bulletin No. 5, the tantalum lamp; bulletin No. 6, 
the tungsten lamp. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has published in bulletin No, 12 a very interesting lot of in- 
formation concerning the care of electric mine locomotives in serv- 
ice, compiled by F. L. Sessions. This book has been prepared 
primarily for consulting engineers, mine managers, superintendents, 
electricians, mine bosses, machine runners, motormen and engineers. 
Users of electric locomotives are invited by the company to write 
it freely upon questions of this nature, and the bulletin will be 
sent to any one interested upon request. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., announces 


‘that it opened a supply house on April 15 at 230 Lee street, At- 


lanta, Ga., with a complete stock of general electrical supplies. This 
company has recently completed the construction of its new Atlanta 
plant, located on the Central of Georgia Railroad, a short distance 
from the centre of the city. The building has an available floor 
space of 60,000 square feet, and is well adapted to handling the 
heavy stock which is to be carried. O. D. Street has charge of the 
Atlanta branch. 


THE SPRAGUE ELECTRIC COMPANY, of New York city, has 
opened a district office in the Hennen Building, New Orleans, La., 
which has been necessitated by the constantly increasing business 
in its various products in the Southern territory. This office is 
under the management of F. V. L. Smith, lately chief inspector of 
the Louisiana bureau of fire prevention, and will cover the terri- 
tory included in the states of South Carolina, Florida, Alabama, 
Georgia, Tennessee, Mississippi, Louisiana, Arkansas, Texas, Okla- 
homa and Indian Territory. 


THE ZOAR STORAGE BATTERY COMPANY, Zoar, Ohio, has 
published a handsomely illustrated catalogue showing various types 
of storage batteries made by the company, and replete with de- 
tailed information concerning this product. The “Zoar Spun” 
plates are so developed that the claim is made that absolutely all 
the active material is retained in place, ensuring dependability 
and durability when the battery is placed in service. Illustrations 
of the Zoar Storage Battery Company’s plant are given in this 
catalogue, and show the facilities which the company has for pro- 
ducing a wide range of storage batteries. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., has ready for distribution its catalogue No. 190,610, covering 
Ward Leonard battery charging rheostats for electric automobiles, 
for garage and private plant duty. This catalogue illustrates a 
typical garage installation, showing Ward Leonard battery charg- 
ing rheostats and combined over-load and under-load release circuit- 
breaker. It also illustrates a typical private plant switchboard. 
The catalogue covers rheostats having a ten-to-one taper in ampere 
capacity, rheostats having the same ampere capacity throughout, and 
rheostats having a five-to-one taper in ampere capacity. This 
catalogue will be sent to any one interested upon request. The 
company has recently enlarged its enamel plant, in order to take 
care of the increasing demand for battery charging rheostats and 
other standard enameled rheostats and resistance units. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Bach Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. Annual meeting, Niagara Falls, N. Y., June 25-28. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, I. 
Annual meeting, Atlantic City, N. J., Jume 12-14. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. Annual meeting, Atlantic City, N. J., June 20-22. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 

Warren Hunt, 220 West Fifty-seventh street, New York city. 
Annual convention, Mexico City, Mexico, beginning July 8. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 

tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 33 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. Annual convention, Montreal, Canada, Sep- 
tember 11-13. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Allan 
H. Royce, president Toronto Suburban Railway, Toronto, On- 
tario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 


F. Millholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa, 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets: second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary Rolland A. Davidson, 58 William street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. C. Cheadle, Joliet. 


ILLINOIS STATE ELECTRICAL ASSOUIATION. Secretary, H. E. 
Chubbuck, La Salle, IN. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION, Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. 
tury, S. C. Norton, Indianapolis. 


Secre- 


ELECTRICAL REVIEW 


Vol. 50—No. 23 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA STATE ELECTRICAL ASSOCIATION. Secretary, W. N. 
Keiser, Dubuque, lowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, — 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. S. Vivian, Grand Rapids, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind, 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway; New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. Annual meeting, 
Los Angeles, Cal., June 18-20. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


June 8, 1907 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. ` 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 8-10, 
1907. . 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, general manager Rochester 
& Eastern Rapid Railway, Canandaigua, N. Y. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 
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UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Sec- 


Record of Electrical Patents. 


Week of May 28. 


854,709. ELECTRICAL MEASURING 
Abrahamson, Detroit, Mich. 
moving element. 


854,712. CONTROLLING MOTORS AT A DISTANCE. Norman 
C. Bassett, Lynn, Mass., assignor to General Electrical Com- 
pany. A motor-operated valve. 


854,717. DYNAMOELECTRIC MACHINE. Walter M. Coffman, 
Madison, Wis., assignor to Northern Electrical Manufacturing 
Company. A method of core construction. 


854,721. MOTOR CONTROL. Maxwell W. Day, Schenectady, N. Y., 
assignor to General Electric Company. A control system for 
two motors. 


854,723. THERMAL CUTOUT. John T. H. Dempster, Schenectady, 
N. Y., assignor to General Electric Company. An enclosed 
fuse. 


854,724. THERMAL CUTOUT. John T. H. Dempster, Schenectady, 
N. Y., assignor to General Electric Company. Means for pre- 
venting arcing in an enclosed fuse. 


854,727. DEVIOE FOR CONTROLLING ELECTRIC CURRENTS. 
Henry B. Emerson and George H. Dorgeloh, Schenectady, N. Y., 
assignors to General Dlectric Company. A starting rheostat. 


INSTRUMENT. Joseph 
The actuating coil supports the 


854,717. —DYNAMOELECTRIC MACHINE. 


854,730. CONTROL OF ELECTRIC CARS. John J. Frank and 
Jesse S. Pevear, Schenectady, N. Y., assignors to General Electric 
Company. A control system for alternating and direct cur- 
rents. 


854,739. ALTERNATING-CURRENT MOTOR. Laurence A. Haw- 
kins, Schenectady, N. Y., assignor to General Electric Com- 
pany. Two coils are placed on the secondary element. 


854,741. REVERSE-PHASE RELAY, Edward M. Hewlett, Schenec- 
tady, N. Y., assignor to General Electric Company. A relay 
operated by a shifting field. 


854,743. MOTOR-CONTROL DEVICE. Andrew Kidd, Jr., Schenec- 
tady, N. Y., assignor to General Electric Company. Controller 
for a multiple voltage system. 


854,748. RESISTANCE UNIT. Frederick Mackintosh, Schenectady, 
N. Y., assignor to General Electric Company. Insulating wash- 
ers are locked between the loops of the conductor. 


854,749. POWER-TRANSMISSION MECHANISM. Campbell Mac- 
millan, Schenectady, N. Y., assignor to General Electric Com- 
pany. Utilizes a unipolar generator. 


854,751. CUTOUT. John T. Marshall, Metuchen, N. J., assignor 
to General Electric Company. An automatic cutout. 


854,756. DYNAMWMOELECTRIC MACHINE. Jacob E. Nocggeruth, 
Schenectady, N. Y., assignor to General Electric Company. A 
homopolar machine. 


854,759. TROLLEY-POLE. Lee Radcliff, Danvers, Ill., assignor of 
one-half to Addie Hay, Bloomington, Ill. A double-ended 
trolley-pole. 


854,760. INDUCTION MOTOR. Henry G. Reist, Schenectady, N. Y., 
assignor to General Electric Company. A short-circuiting de- 
vice for induction motors. 


854,764. THREE-PHASE-CURRENT ARC LAMP. Guido Sem- 
enza, Milan, Italy, assignor to General Electric Company. A 
three-carbon arc lamp. 


854,772. REVERSING THE POLARITY OF DYNAMOELECTRIC 
MACHINES. John B. Taylor, Schenectady, N. Y., assignor to 
General Electric Company. A reversing switch. 


854,773. EQUALIZING LOADS ON MOTOR-GENERATOR SETS. 
John B. Taylor, Schenectady, N. Y., assignor to General Elec- 
tric Company. Utilizes a voltage-regulating transformer. 


854,774. HIGH-VOLTAGE TRANSFORMER. John B. Taylor, 
Schenectady, N. Y., assignor to General Electric Company. The 
high-voltage winding has its greatest effective cross-section near 
its terminals. 


854,777. ELECTRIC METER. Elihu Thomson, Swampscott, Mass., 
assignor to General Electric Company. An integrating meter. 


854,780. COMBINED ANNUNCIATOR AND RINGER FOR TELE- 
PHONE LINES. Henry Tideman, Menominee, Mich. A mag- 
neto bell and drop. 


854,781. COMMUTATOR. Louis E. Underwood, Lynn, Mass., 
assignor to General Electric Company. Uses composite insulat- 
ing segments. 


854,781. DYNAMOELECVTRIC MACHINE. Louis E. Underwood, 
Lynn, Mass., assignor to General Electric Company. The poles 
are Offset axially. 


854,784. DYNAMOELECTRIC MACHINE. Joho B. Wiard, Lynn, 
Mass., assignor to General Electric Company. A distributed 
winding with taps. 


854,804. TROLLEY-WHEBEL. John C. Cordrey, La Junta, Colo., 
and Patrick J. Brady, Harvey, Ill.; said Brady assignor to 
George S. Codling, Chicago, I1. A built-up wheel. 

854.813. WIRELESS-TELEGRAPH SYSTEM. Henry H. C. Dun- 
woody, Washington, D. C. Uses a responsive device of mag- 
netite. 

854,817. FLEXIBLE ELECTRIC CONNECTION FOR STORAGE 
BATTERIES. Bruce Ford, Philadelphia, Pa. The terminals 
of the insulated leads are non-corrosive metal. 

854,824. ELECTROMAGNETICALLY ACTUATED DEVICE. Ray 
P. Jackson, Wilkinsburg, Pa., assignor to Westinghouse Blec- 
tric and Manufacturing Company. The moving coil is short- 
circuited. 

854,825. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A multiple-switch controller. 
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854,827. SUSPENDING DEVICE FOR ELECTRIC-ARC LAMPS 
AND SIMILAR OBJECTS. Ernest Kuhne, New York, N. Y. 
A method of construction. 


854,829. POTENTIAL-REGULATOR. Edwin Lehr, Wilkinsburg, 


Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A regulating transformer. 


854,830. CALL-REGISTER FOR TELEPHONE SYSTEMS. Ray 
H. Manson, Elyria, Ohio, assignor to the Dean Electric Com- 
pany, Elyria, Ohio. Means for damping signals are provided. 


2 


rž 


j 854,730.— CONTROL OF ELECTRIC CARs. 


854,831. ALTERNATING-CURRENT APPARATUS. Ralph D. 
Mershon, New York, N. Y. A machine in which the connec- 
tions of the coils may be shifted. 


854,834. ELECTRIC HEATER OR RHEOSTAT. Frank C. Newell, 
Wilkinsburg, Pa., assignor to the Westinghouse Air Brake 
Company, Pittsburg, Pa. A resistance element of copper, 
nickel, zinc and ferromanganese alloy. 


854,862. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. A polyphase alternating-cur- 
rent system. 


854,881. PORTABLE TEST-METER. Christian H. Evers, Birming- 
ham, Ala. An adjustable meter. 
854,892. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. 


Henry D. James, Pittsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. A unit switch control. 

854,897. ARMATURE FOR DYNAMOELECTRIC MACHINES. 
Benjamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. The armature slots are 
wider at the top than at the bottom. 

854,918. ELECTRIC GOVERNOR. Herman Weber, Colorado 
Springs, Colo. A centrifugal governor controlling the illumina- 
tion of the car steps. 


854,926. ELECTRIC RAILWAY SIGNALING SYSTEM. Antonio 
Casale, Scranton, Pa. A block signal system. 


854,739. —ALTERNATING-CURRENT MOTOR. 


854,965. OZONIZER. Henry N. Potter, New Rochelle, N. Y., assignor 
to Geo. Westinghouse, Pittsburg, Pa. Current is passed between 
electrodes contained in the envelope, permeable to ozonizing 
radiation. 


854,970. ELECTRICAL BLOCK-SIGNAL. Elza S. Stotts and Lester 
O. Dickey, Omaha, Neb. A magnetically controlled signal. 


854,978. CONNECTION FOR ELECTRICAL SOCKETS AND CON- 
DUITS. Reuben B. Benjamin, Chicago, Ill. A conduit socket. 


$54,996. DYNAMOMETER. Claude M. Garland, Urbana, II. An 
eddy dynamometer. 


$54,997. APPARATUS FOR SEPARATING GOLD FROM MAG- 
NETIC SANDS. Elmer Gates, Chevy Chase, Md., assignor by 
mesne assignments, to Washington Loan and Trust Company. 
Utilizes an ununiform magnetic field. 

855,002. SECONDARY ELECTRIC CLOCK. William S. Guthrie, 
Terrell, Tex. The movement is controlled by a macnet. 
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855,010. ALTERNATING-CURRENT MOTOR. Marius C. A. 
Latour, Paris, France, assignor to General Electric Company. A 
commutator motor. 


855,021. ELECTRIC SELF-PLAYING VIOLIN. Henry K. Sandell, 
Chicago, Ill, assignor to Mills Novelty Company. A device 
driven by a motor. 


855,060. PROCESS FOR MANUFACTURE OF INCANDESCENT 
BODIES FOR ELECTRIC LAMPS. Alexander Just and Franz 
Hanaman, Budapest, Austria-Hungary, assignors to Egyestilt 
Izz6lamp& és Villamossági Részvény Tarsasag, Uj-Pest, Austria- 
Hungary. Process for making tungsten filaments. 


855,066. MEANS OF CONTROL FOR AN ELECTRICALLY ACTU- 
ATED BODY. Benjamin McInnerney, Omaha, Neb. A switch 
for automatically opening and closing the motor circuit. 


854,897.—ARMATURE FOR DYNAMOELECTRIC MACHINES. | 


TELEGRAPH KEY. Benjamin F. Bellows, Cleveland, 
Uses a vibrating controller for making and breaking a 


855,085. 
Ohio. 
circuit. 


856,114. SUSPENDER FOR THE CONTACT-WIRES OF ELEC- 
TRIC RAILWAYS. Joseph Mayer, Rutherford, N. J. A 
trolley-wire ear. 


855,117. APPARATUS FOR TESTING TELEPHONE WIRBS. 
James M. Miller and Clinton J. Murray, Newtown Square, Pa. 
A lineman’s testing sett. 


855,138. CROSS-ARM. FOR CARRYING TELEGRAPH, TELE- 
PHONE, OR OTHER WIRES AND ROPES. Henry M. Sciple, 
San Francisco, Cal. A method. of attaching a plurality of 
cross-arms. 

855,158. DEMAGNETIZER. Donald M. Bliss, New York, N. Y., 
assignor to Engineering Specialty Company. The demagnetis- 
ing solenoid has a double winding. 


855,162. STOP MECHANISM FOR BOBBINS. Richard H. Cook, 
Fall River, Mass., assignor to American Thread Company, Fall 
River, Mass. A magnetically-controlled bobbin winder. 

855,168. SIGNALING KEY. Oscar F. Forsberg and Jules A. Birs- 
field, Chicago, Ill., assignors to Western Electric Company, Chi- 
cago, Ill. A telephone key. 

855,208. INSULATOR. Herbert Sinclair, Trenton, N. J. A com- 
pound insulator. 

855,220. ELECTRIC METER. 
Alternating-current meter. 

855,249. SELF-WINDING ELECTRIC CLOCK. Maximilian Juruick, 
New York, N. Y. A motor-wound clock. 

855,253. INSULATOR PIN. William S. Lee, Jr., Charlotte, N. C. 
A pin with a hollow conical metal base. 

865,261. INSULATOR PIN. Louls Stelnberger, New York, N. Y. 
The strengthening member is surrounded by an insulating 
jacket. 


Riccardo Arno, Milan, Italy. 


854,965.—_ OZONIZER. 


855,300. LIGHTNING ARRESTER. William Gifford, Thompson- 
ville, Mich. A multi-gap arrester. 

856,355. HIGH-POTENTIAL INSULATOR. 
New York, N. Y. A compound insulator. 

855,389. ELECTRIC ATTACHMENT FOR MOVABLE OBJECTS. 
John R. Dawkins, McKinney, Tex. A grounding device. 


856,391. TELEPHONE SWITCHBOARD. John M. Dosbaugh, 
Cedar Vale, Kan. A manual exchange system. 


Louis Steinberger, 


855,394. TELEPHONE. Oscar F. Falk, Boston, Mass., assignor to 
American Telephone and Telegraph Company. A hand tele- 
phone set. 


855,395. TELEPHONE TRANSMITTER. Oscar F. Falk, Boston, 
Mass., assignor to American Telephone and Telegraph Company. 
The case containing the resistance button is set obliquely to 
the diaphragm. 
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MAGNETIC LEAKAGE MEASUREMENTS. 

The determination of the leakage coefficient of dynamo- 
electric machines is of considerable importance. Formerly it 
used to be done by a more or less elaborate but accurate method, 
at considerable expense of time and patience. Later more con- 
venient, though less accurate, methods were evolved for this 
purpose, which gave the coefficient with sufficient exactness for 
engineering purposes; but even these usually required a good 
deal of fussing about the machine, and left much to be desired. 

About five years ago a much improved method was described 
by R. Goldschmidt, in which the electromotive force set ap by 
the collapse of the field flux was balanced by the similar collapse 
of the armature, flux, and a zero method thus obtained. This 
method, we believe, was used and described even a little before 
by J. D. Nies. 


necessary to wind a few turns of wire on the armature, and a 


It is very pretty and quick, as it is only 


smaller number upon the field coil, and vary the latter until a 
minimum deflection is obtained. Unfortunately, it lacked in 
accuracy, because, using, say, ten turns on the armature enabled 
each coefficient to be determined within ten per cent only. 

In a recent issue of the London Electrician, Dr. R. Pohl 
describes two improvements on this system which give it the 
much-desired accuracy. An abstract is given of this on another 
page. It is done by varying the resistance in the two circuits 
of the armature and field test coils until a balance is obtained. 
This may be accomplished either by connecting the two circuits 
directly in series or by connecting them across a potentiometer, 
the deflection being observed by means of a sensitive galvanom- 
eter. In this way any desired accuracy may be obtained. More- 
over, the method calls for no apparatus that is not found in 
every laboratory. It is very simple to apply, and the results 
are given quickly and directly. 

The only objection one can make to these systems is the 
necessity for a delicate ballistic galvanometer. At times it is 
inconvenient to use galvanometers in the dynamo laboratory. 
This, as is pointed out, may be overcome by winding more 
turns of wire in the two coils, and using a less sensitive instru- 
ment, such as a milli-voltmeter. But it seems likeiy that a 
telephone receiver could be used here to good advantage. It 
would be easy to determine when the click in the instrument 
is a minimum, or perhaps inaudible, whenever the field circuit 
was opened; and with this arrangement, the test could be 
applied quickly and readily under almost any conditions. 

It will be remembered, of course, that in these tests it is 
seldom advisable to determine the leakage coefficient with the 


full exciting current passing through the,field winding. This 
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is usually done with the lower excitation, and by means of the 
machine’s characteristics the true value for the coefficient at 
full excitation may be easily computed. Of course, all systems 
utilizing the collapse of the field for measurements are subject 


to this same drawback. 


THE ELECTRICAL FIRE HAZARD. 

There has been some discussion during the last few years re- 
garding the fire hazard of electricity. There has always been a 
feeling on the part of the central station people that the fire 
insurance companies were more or less prejudiced against elec- 
tricity, and this reacted in a way to retard the growth of the 
electric lighting industry. Within the last vear or two the 
National Board of Fire Underwriters, through its electrical com- 
mittee, has collected statistics of fires attributed to electrical 
causes, and had these printed; and the central station man felt 
that this was, in a sense, going out of the way to call attention 
to electrical fires—that if such statistics were published, they 
should contain data relating to all illuminants, and not deal 
simply with one of them. These arguments were presented at 
one of the meetings of the electrical committee, but it took the 
stand that the report was not intended to disparage electricity 
as an illuminant, but merely to point out that there are, at times, 
risks, and that more attention should be paid to the proper in- 
stallation of electric wiring than is being done. It was said 
that, when properly installed, the electrical system is the safest 
of all, but it is so easy to put in a system which will work that 
this is frequently done by incompetent men, and that in this 
way the risk introduced is, at times, great. 

The central station men were not altogether satisfied with 
the situation, and a committee of the National Electric Light 
Association was appointed to go into the matter and report upon 
the fire hazard of electricity; to determine, if possible, what it 
was as compared with other illuminants, and to offer any sug- 
gestions for improving it and to securing for the electric light 
greater confidence on the part of the public. This committee 
presented a full report at the convention last week, giving 
such statistics as were obtainable, and opinions secured from 
many central stations and from insurance companies. 

Statistics were obtainable from a few cities only, and these 
are not altogether satisfactory. For example, a report covering 
Manhattan and The Bronx shows an exceptionally large loss, 
due mainly to a single fire starting in a street-car on the street. 
The car, unfortunately, was pushed into the shed, and set fire 
to the latter, reaulting in a loss of $200,000. For this reason 
the report for that year shows somewhat unfavorably as com- 
pared with the reports for other years and other cities. However, 
out of 5,500 fires from 1902 to 1906 in Manhattan and The 
Bronx due to illuminants, but 457 fires were caused by elec- 
tricity. Of the total fires, 1.3 per cent were due to electricity, 
and fourteen per cent to other illuminants. Of the total number 
of fires during the four years referred to, nearly 4,000 were due 
to careless use of matches; over 2,000 to defects in chimneys, 
Hues, ete.; stoves and furnaces caused nearly 2,000; candles, 
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1,600; gas lamps, 1,000; escaping gas, S57; gas stoves, 624; 
kerosene, benzine, gasolene, ete., 479; electric wiring, 457. These 
figures, of course, show only what actually occurred, and do not 
take into consideration the relative use of the apparatus which 
Statistics from the Boston Protective 


Department for the year 1906 show that out of over 3,000 fires, 


gives rise to the risk. 
electricity gave rise to only sixty; matches to 340. A report 
from Chicago shows that out of 3,597 total fires, electric wires 
gave rise to only sixty-three; matches to 636. These figures 
certainly augur well for the safety of the electrical system. A 
striking and interesting feature of these reports, although not 
exactly connected with the electrical fire risk, is the large 
number of fires due to the careless use of matches. These, in 
general, average from thirty to fifty per cent greater in number 
than any other single cause. Although fires started in this way 
are, on the average, small—probably because they are quickly 
discovered—it is startling to learn how frequently they do 
occur. This argues for some restriction in the use of matches, 
and it would be interesting to know how the so-called safety 
match has improved matters. It is also worth pointing out that 
the electrical system should have the credit for doing away with 
matches, so far as it is concerned. Certainly, those systems 
which require a match for lighting should be charged, in part 
at least, for the risk which the match itself introduces. 

Part of the report deals with the feeling on the part of the 
central station people respecting the publication of lists of the 
electrical fires alone. In general, this is thought to be unfair; 
and there is still a feeling on the part of the public that elec- 
tricity is especially dangerous and that these figures encourage 
this feeling. It would be better not to publish electrical statistics 
alone, but to publish simultaneously statistics dealing with all 
illuminants. There is, of course, some ground for this position. 
Electricity is still a wonderful and fearful thing to many. It 
works quietly and makes its presence known only by doing work 
or by producing light. The manner of producing it and dis- 
tributing it to the point where it is to be used is little under- 
stood, and just as the layman is willing to believe almost any- 
thing possible to it, so he is willing to attribute unknown 
dangers. This feeling works to advantage in some ways, as most 
people are inclined to leave electrical wiring alone; but, on the 
other hand, they are unable to tell when electrical work is being 
The 


insurance companies are interested in improving all fire hazards, 


done properly, and this is, of course, a disadvantage. 


and they can not be criticized for taking any fair means for 
doing so, and it is their duty to see that all wiring in buildings 
which are to be insured be properly installed. In other words, 
the inspection of electrical work of all kinds is one of their 
important duties, and in this work they should have every assist- 
ance that the central station people can render, The two 
interests should, and do, cooperate in this work, and even when 
the insurance people are not directly concerned, the central 
station should, on its own account, require that the wiring 
system be safe before it will connect it to its supply. This does 


not necessitate elaborate and fancy work in_all cases, but good 
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work is’ essential. The electrical hazard as it is now ‘seems 
to be unsurpassed, but, as mentioned before, the statistics are 
not entirely satisfactory, because they do not give any idea 
of the relative use of the apparatus giving rise to the hazard; yet 
it seems probable that even were these figures included in the 
tables, that but little good would be accomplished. The general 
public is not going to take the trouble to study such figures in 
order to arrive at an understanding of the risks. It is more 
than likely to take the word of the last man who spoke. And 
this brings up another phase of the problem—that of educating 
the public in the use and care of electrical apparatus; in fact, 
the more it knows about the system of production, distribution 
and utilization of electrical power, the less likely is it to abuse 
the apparatus with which it comes in contact and to take the 
word of every man who carries a screw-driver and a pair of 


pliers. 


-—— 


AN UNGROUNDED WIRELESS RECEIVING CIRCUIT. 

Usually, receiving and transmitting systems for wireless 
telegraphy are connected either directly to the ground or through 
a condenser, or in such a way that the system itself acts more 
or less as a condenser with the ground surface; and such systems 
depend for their action upon the differences in electrical poten- 
tial set up at the receiving station by the generating apparatus, 
and in the receiving system by the electrical waves cutting the 
antenne. Such systems must therefore, in general, be high, in 
order to transmit and receive comparatively large amounts of 
energy. On another page of this issue an interesting system is 
described by Mr. Greenleaf W. Pickard, which is not grounded 
at all, nor does it utilize for this purpose the condenser effect of 
the system with respect to the earth; in fact, the operation of 
the receiving circuit does not depend upon the differences in 
electrical potential set up, but upon the electromotive forces 
induced by the magnetic waves which cut it. The system is 
thus peculiar, in that it is affected not by electrical potential 
differences, but by the magnetic waves which follow the latter a 
quarter of a phase later. To utilize this magnetic component 
of radiation, which, of course, is in the form of enlarging circles 
starting from the radiator, it is only necessary to construct a 
transformer secondary which will include a sufficient number of 
these lines to actuate the receiving apparatus; and this may be 
done by giving the receiving circuit a sufficiently large area, 
which also may be accomplished by using a long rectangle 
instead of a high one. This is a feature of considerable prac- 
tical advantage, and Mr. Pickard’s experimental results seem to 
show that a sufficient effect may be secured even with rectangles 
of relatively small area. 

Another feature of this peculiar system is its selective action 
-—selective for direction, that is, for, of course, if the magnetic 
waves cut both sides of the rectangle at the same time and in 
the same sense, the resultant electromotive force will be zero— 
that is to say, if the plane of the rectangle is tangent to the 
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magnetic lines, the apparatus willnot respond to them; while 
if it cuts them normally, the effect will, of course, be the 
greatest. This effect may be made use of to determine the 
direction in which the signals are coming, and it seems that 
this may be done fairly accurately, as the zero point of the 
system appears to be sharp. Such a device should therefore be 
of considerable value on shipboard in locating signaling stations, 
and for this purpose the ability to do so with a comparatively 
small receiving rectangle is an advantage of considerable im- 
portance. | | 

In his description, Mr. Pickard gives some details of the 
method of adjusting it, and some results of actual tests of this 


interesting system, which promises to be of considerable value. 


LUBRICATION. 

A phase of operating engineering which is too frequently 
slighted is that of lubrication. Not that sufficient lubrication 
is not secured, for that must be done, else the apparatus 
breaks down. But the expense at which this lubrication is ob- 
tained is too frequently excessive. In the early days the operat- 
ing engineer usually purchased a special oil with a fancy name, 
and paid a correspondingly fancy price. He had used this oil, 
or it had been recommended to him, and he was confident that it 
would give satisfaction, and he dreaded making any experiments. 
And in those days the methods of lubricating journals or other 
moving parts were more or less crude. The old sight-feed oil 
cup was the standard device. This called for constant attention 
from the operators, both to see that it was kept full and to 
catch the waste oil. Besides, it was dirty and wasteful. Even 
after the self-lubricating bearing was introduced in some 
dynamos and motors, it was years in making its way, although 
it possesses many advantages. | 

It is a good sign that more attention is being paid to this 
subject now, and an article in the current issue of the Engineer- 
ing Magazine, by P. F. Walker, an abstract of which appears on 
another page of this issue, is interesting and to the point. 
Large central stations to-day are purchasing their oil on speci- 
fication, and are getting what they want at reasonable prices. 
They are also determining when to use oil and when grease, 
and are getting out of the old ruts; but there is still a good 
deal to be done in this direction. Tests for viscosity and flash- 
ing point, and the percentage of animal fat, are those most 
frequently made, and these, in fact, are necessary to determine 
But, 
no doubt, it is often true that although the company gets what 


whether the company is getting the oil that it calls for. 


it wants, it is not using what would give the best results. Tests 
for determining the friction coefficient and other properties 
which indicate the value of the oil as a lubricant should be 
made, and upon these the chemical specifications should be 
based. 
laid by Mr. Walker, and they are well worthy of receiving the 


It is these features upon which particular stress is 


attention of all those who purchase lubricanta, 
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The Thirtieth Convention of the National Electric 


Light Association. 


New Willard Hotel, Washington, D. C., June 4, 5, 6 and 7. 


HE thirtieth convention of the Na- 
tional Electric Light Association 
was held at the New Willard 

Hotel, Washington, D. C., June 4, 5, 6 
and % This convention was successful 
from every point of view. There were 
nearly 2,000 delegates and guests regis- 
tered, and all of the sessions were largely 
and enthusiastically attended. The regis- 
tration arrangements, under the direction 
of Miss Edith M. Mvers, were well car- 
ried out, and the policy of registering a 
large number of delegates in advance 
facilitated this work of the convention. 

The formal sessions were opened of 
Tuesday morning, June 4, when Presi- 
dent Arthur Williams called the conven- 
tion to order and introduced Gen. George 
H. Harries, vice-president of the Wash- 
ington Railway and Electrice Company, 
who addressed the members briefly, and 
then introduced the Hon. H. B. F. Mc- 
Farland, president of the Board of Com- 
missioners of the District of Columbia, 
who welcomed the delegates to the capital 
city. Mr. Williams delivered his annual 
address, a copious abstract of which ap- 
peared in the issue of the ELECTRICAL 
Review for last week. The sessions of 
Tuesday and Wednesday were also report- 
ed in that issue, the following papers 
having been taken up: Report of Com- 
mittee on Progress, T. C. Martin; “Acei- 
dents,” Paul Liipke; “Power-Factor Cor- 
rection,” F. Ð. Newbury; Question Box, 
Paul Lupke, editor; Report of Committee 
on Electrice Light Accounting, H. M. Ed- 
wards, chairman; “Legal Justification for 
Differential Rates,” George Whitefield 
Betts, Jr.; “Recent Developments in Mer- 
cury Rectifiers,’ Frank Conrad; “Recent 
Developments in Protective Apparatus,” 
D. B. Rushmore; Report of Committee on 
the Fire Hazard of Electricity, C. E. 
Skinner, chairman; Report on Fnsurance 
and Kindred Matters, W. H. Blood, 
chairman; “New Developments 
in Are Lamps and High-Efficiency 
Electrodes,” G. M. Little; “Indefinite 
Candle-Power Ratings in Municipal 
Contracts,’ E. Leavenworth Elliott; 
“Indefinite Obligations in Municipal 
Contracts,” Henry Flov; Report of 
Committee to Consider Specifications for 
Street Lighting, Dudley Farrand, chair. 
man; Report of Committee on Present 
Methods of Protection from Lightning 


Fia 


and other Statie Disturbances, Alex Dow, 


chairman; “Electrie Heating without 
Special Concessions from the Central 


Station,” C. D. Wood, Jr. 
WEDNESDAY EVENING SESSION. 


The first paper of the Wednesday even- 
ing session was presented by E. A. Nor- 
man, entitled “Efliciency of Various 
Methods of IHumination.” 

The author considers that from an 
aesthetic standpoint, with the possible ex- 
ception of hall rooms, assembly rooms, 
ete., a room lighted with uniform intensity 
is not desirable. It is not necessary to il- 
luminate every niche and corner. Shadow 
must exist to display form, to relieve 
monotony and give depth. It is not alone 
sufficient to know the area of a room to 
preseribe certain illumination. The aeco- 
rations must be carefully considered. A 
wal] of one tint will absorb more, and con- 
sequently reflect Jess, light than will a 
wall of another color. In addition to this, 
the color scheme of the room must be con- 
sidered, as lights of different colors will 
change the color value of the decorations. 
The author discusses various phases of 
lighting with different forms of illumi- 
nants, and gives the results of some tests 
conducted by the Electrical Testing Lab- 
oratories, New York city, on the lighting 
of the Harlem office and the drafting 
room of the New York Edison Company. 

V. R. Lansingh, discussing this paper, 
emphasized the importance of the services 
of an illuminating engineer as a valuable 
adjunct to a central station. He called 
attention to one particular installation in 
a large department store, where it had 
been decided to put in gas arcs in prefer- 
ence to electric arc lamps. The services 
of an illuminating engineer were secured 
to see what could be done toward getting 
an economical lavout with electrical in- 
candescent lamps. The result of the illu- 
minating engineers work was that elec- 
tricity was used for the lighting of this 
store, gas being thrown out entirely. 

The paper by Dr. A. E. Kennelly and 
S. E. Whiting. entitled “The Frequencies 
of Flicker at Which Variations in Hlu- 
mination Vanish,” was presented, 

This paper describes a series of tests to 
study the effect of a flickering light by 
means of a photometer, the object being 
to determine the relation between the fre- 


queney and the intensity of the illumina- 
tion, and the effect upon the eve. The 
measurements were made in a photometer 
room with dark walls, the flicker being 
produced by a rotating sector dise placed 
in front of a steady and stationary in- 
candescent lamp. The opening in the disc 
could be varied in area so as to increase the 
time during which light fell upon the 
screen. The frequency of the flicker was 
varied by changing the speed of the motor 
and by using discs having different num- 
hers of openings. Tests by means of a 
number of observers watching simultane- 
ously showed that there was substantial 
agreement upon the frequency at which 
the flicker disappeared. Experiments 
were made with screens of different color, 
and also by allowing light from a second 
lamp to fall upon the screen, so that it 
was continuously illuminated, the flicker 
being superposed upon the steady illumina- 
tion. There is also an appendix to the 
paper, which shows that the observations 
conform substantially to the Weber-Fech- 
ner Jaw of sensation and stimulus, 

This paper was discussed briefly by 
P. O. Keilholtz. 

J. R. Bibbins then presented his paper, 
entitled “Application of Gas Power to 
Central Station Work.” 

The author outlines several plans of 
power stations, exhibiting present prac- 
tice, recent improvements and efficiencies. 
The majority of plants established are 
polyphase plants, involving parallel op- 
eration on fluctuating load. Three of 
these plants operate on natural gas, the 
remainder on manufactured gas, cither 
producer or by-product. 

The paper entitled “The Future of the 
Gas Engine,” by Lewis Nixon, was read. 

There being no discussion on these 
papers, the lecture by Dr. C. P. Stein- 
metz, on “Lightning and Lightning Pro- 
tection,” was delivered. 

A nominating committee was appoint- 
ed as follows: John F. Gilchrist, W. W. 
Freeman, Perey Ingalls, Henry L. 
Doherty and J. E. Montague. 

The meeting was then adjourned until 
Thursday morning. 


THURSDAY MORNING SESSION. 


President Williams called the meeting 
to order at ten o'clock and called for the 
paper entitled *Producer-Gas Engines; for 
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Central Station Work,’ by Robert T. 
Lozier. — 

The author takes up the subject under 
twe heads—first, fundamental principles 
upon which the gas engine and producer 
work; and, second, the application of this 
apparatus to central stations. The first 
part explains the action of this apparatus 
and why its thermal efficiency is high. 
Results are given showing the actual per- 
formance of such plants. Turning, then, 
to the reasons why such apparatus should 
be advantageous in central sta- 
tions, three conditions of serv- 
ice are considered: first, the 
adoption of such power appa- 
ratus for a  moderate-sized 
central station about to be pro- 
jected; second, the advisability 
of replacing an uneconomical 
station with such apparatus, 
and third, the addition of gas 
engines and producers to a 
large existing central station in 
order to carry the overload. 
Calculations are given for each 
to show what the cost of power 
will be. The author concludes 
that the conditions best suited 
to gas-engine operation are 
those of high load-factor, be- 
cause it is in this respect that 
the gas engine is able to make 
its biggest saving and offset 
possible high interest and de- 
preciation charges because of 
its higher first cost. This can, 
of course, be determined for 
each instance by working out 
an equation in which all ele- 
ments are included. 

L. A. Ferguson asked Mr. 
Lozier how much space would 
be occupied by a gas-engine 
substation of, say, 1,000 kilo- 
watts capacity. It occurred to 
him, that inasmuch as in large 
cities, where the substations are 
ordinarily used, the substa- 
tions are located in those 
parts of the city where land and build- 
ings are very expensive, that the cost 
of the space occupied should enter into the 
discussion. He also raised the question 
as to what would be the comparative 
figures with the cheapest grade of coal, 
costing somewhere in the neighborhood of 
$1.25 per ton, instead of high-grade coal 
at $3 per ton. 

P. O. Keilholtz asked if Mr. Lozier had 
made any analysis of the angle of varia- 
tion of gas engines, or if the analysis has 
not been made, if it had ever been deter- 
mined. 
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Mr, Lożier, in reply to Mr, Ferguson’s 
inquiry concerning the space occupied by 
the substation plant, said he purposely 
limited the substation to 1,000 kilowatts, 
so as to get it in a small space and make 
it available for substations. He does not 
advocate necessarily the use of gas engines 
for substations, but thought possibly that 


this method might prove interesting to 


work out as to whether or not it would 
pay. He believes it will for these substa- 
tions. A plot of ground 40 or 50 X 100 
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would amply take care of a 1,000-kilowatt 
substation. He figured from this particu- 
lar case, and took the precaution to get 
the price on a two-mile cable to supply 
6,000 kilowatts, and with the under- 
ground conductors it would cost $89,000 
for the cable alone. By putting these val- 
ues in an equation, interest on the invest- 
ment, ete., you could work out whether 
or not a substation of that kind would 
pay. | 
As concerns the question of six pounds 
of coal for a 500-kilowatt plant and three 
pounds of coal in the other case, he is 
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frank to confess that unless you are put- 
ting in a gas engine to take the place of 
a very inefficient steam plant, due to the 
low load-factor of a lighting substation, 
you have got to figure the thing on the 
local conditions before you can state 
whether or not the gas engine will pay. 
Many stations are running on six pounds 
of coal per kilowatt-hour. In the case of 
the substation referred to, he took the 
limit he thought he could safely go to, 
three pounds of coal, because that is a 
large waterside station of 
many thousands of kilowatts.. 

E. H. Davis then presented 
the report of the Committee on 
Freight Classification. 

Mr. Davis did not read the 
report in full, but said with re- 
gard to the question of freight 
classification and freight rates 
on materials either manufac- 
tured or used by members, that 
it was decided, considering the 
question from the broadest 
point of view, that the most ad- 
vantage could be derived by 
first attempting a universal 
freight classification, since in 
most of the articles there are 
different classifications in these 
several jurisdictions, and the 
result will be that practically 
most of the articles will in all 
probability receive a lower 
classification, which in itself 
will amount to a reduction in 
the freight rate. As regards 
the reduction of the classifica- 
tion on any particular article, 
the committee found it such 
a difficult problem to handle 
that it makes no special recom- 
mendation, except that if in an 
undoubted case application was 
made to the association for re- 
lief, the association would un- 
doubtedly contribute its ‘full 
share of work in correcting the 
difficulty. He therefore sug- 
gested on behalf of the committee and for 
the good of the association the passage 
of the following resolution: 

“Resolved, That the National Electric 
Light Association favors and approves of 
a system of universal freight classifica- 
tion; and that a copy of this resolution 
be forwarded by the secretary of this asso- 
ciation to the Interstate Commerce Com- 
mission, with the request that such uni- 
versal freight classification be adopted.” — 

The resolution was unanimously adopt- 
ed. | 
_ The nextzpaper/on_the programme, “Re- 
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cent Turbine Developments,” was read by 
the author, W. L. R. Emmet. 

The author traces the development of 
the Curtis turbine, and indicates the ef- 
ficiencies at which present plants are op- 
erating. A comparison is drawn between 
a 5,000-kilowatt, four-cylinder compound 
engine and a 5,000-kilowatt, five-stage 
Curtis turbine operating under similar 
conditions. The author concludes that 
the showing of the turbine is considerably 
better in every direction than that made 
by the reciprocating engine. 

P. H. Kemble, Windsor Locks, Pa., 
asked Mr. Emmet in reference to the lack 
of economy of the turbine in the smaller 
sizes, how small a turbine he would rec- 
ommend for the use of a small station, as 
against the Corliss engines, where the 
capacity of unit would not be over 250 
kilowatts. 

E. J. Richards, Newburgh, N. Y., said 
the figures which had been given applied 
to large stations, of which there are com- 
paratively few in the country. He asked 
what we may be led to expect in units 
of 500 and 750 kilowatts, compared with 
the large units, in the way of economy. 

J. R. Bibbins, Pittsburg, Pa., in regard 
to the comparison which Mr. Emmet had 
made between the turbine and the engine 
at the Manhattan station, New York, 
asked him if he had correctly determined 
the results to make them comparable in 
reference to the engines for superheat and 
vacuum, and if so, what curve, what per- 
centage of curve, he had used in bringing 
the results to a comparable basis. 

B. S. Josselyn, Baltimore, Md., asked 
what the greatest degree of efficiency is 
that has been obtained by the Curtis tur- 
bine in pounds of coal per kilowatt-hour 
output with the very best degree of an- 
thracite for that purpose. 

Lawrence Manning, Owosso, Mich., 
asked what had been the best efficiency 
actually obtained at full load of 300 and 
500-kilowatt turbine units, as now manu- 
factured; that is, at 150 pounds steam 
pressure, with and without 100 degrees 
superheat. 

In reply Mr. Emmet said that with 250 
kilowatts output on a condensing turbine, 
with twenty-eight inches of vacuum, 
twenty-three pounds per kilowatt-hour 
could be used per hour. The three large 
engines in Schenectady, his paper stated, 
use thirty-four pounds per hour, con- 
densing. Since he wrote this paper he 
had read the tabulation in a book pub- 
lished by Mr. Barris of a number of en- 
gine tests in commercial service, which he 
has made, and from them a curve could 
be made of steam consumption under com- 
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mercial conditions, and from his figures 
it would appear that the thirty-four 
pounds at Schenectady, which he consid- 
ered preposterous, was not unusual, but 
that few of the engine plants tested had 
less than twenty pounds per kilowatt-hour, 
and that on small sizes, in fact, on all 
sizes throughout the range, they were run- 
ning fifty per cent above the turbine. 
With regard to 300 and 500-kilowatt ma- 
chines, he would say that in the 500-kilo- 
watt, four-stage machines his company is 
now making, the steam consumption, with 
twenty-eight inches of vacuum, saturated 
steam, 18 19.5 pounds per kilowatt-hour at 
full load, and a little better than that with 
different loads. He thought that machines 
that are now coming out would be about 
a pound better than this. In the case of 
the 300-kilowatt machine he should say 
while nearly as good results could be pro- 
duced they would probably be two pounds 
higher. 

With reference to the effect of super- 
heat and vacuum in these results, he said 
that in the engine and turbine compari- 
son, which he had made in one of the 
curves, the engine was running with twen- 
ty-eight inches vacuum, there being good 
vacuum conditions in the station. The 
turbine shows a somewhat higher degree 
of vacuum, because the vacuum is obtain- 
able with the turbine, but with the engine 
no iftcrease of vacuum above twenty-eight 
inches would improve the engine the 
slightest degree. The turbine curve is 
based on 28.5 vacuum, which he consid- 
ered a conservative figure. The question 
of pounds of coal per kilowatt-hour in 
station operation, of course, depends on 
station management of boilers, the load- 
factor and a lot of other conditions. The 
results actually being produced in Chi- 
cago are the equivalent of 1.8 pounds of 
good coal per kilowatt-hour—that is, with 
all the standby losses, all the waste and 
imperfection of combustion, a rather low 
average efficiency. If they were burning 
good coal with similar combustion effi- 
ciency, they would be running at about 
1.7 pounds per kilowatt-hour. The indi- 
cations are that with such a load-factor as 
is had in Chicago, with perfect conditions 
as to combustion facilities and firing and 
distribution of load, they could get 
down with good coal to below 1.5 per 
kilowatt-hour, which is equivalent to one 
pound per indicated horse-power on an 
engine. The effect in all his company’s 
turbines with superheat is practically one 
per cent reduction in water rate for 12.5 
degrees of superheat, but it must not be 
assumed that this is all gain, beeause it 
costs money to produce the superheat, and 
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that is also an uncertain and variable 
amount, depending on local conditions. 

The next paper on the programme, 
“Balancers vs. Three-Wire Dynamos,” was 
read by the author, B. Frankenfeld, of 
Cincinnati, Ohio. 

The author discusses the use of the 
three-wire dynamo for equalizing the po- 
tential on the branches of the three-wire 
system, comparing this with balancers em- 
ployed for the same purpose. He con- 
cludes that the former machine can not 
be regulated for equal voltages, while the 
latter can, and can also carry a neutral 
overload with much better results. An ob- 
jection to the three-wire dynamo is that 
it represents extreme specialization in de- 
sign. It is complicated, requires expensive 
switchboard connections, and there is 
danger of a violent short-circuit when it is 
brought up to speed and paralleled. The 
three-wire dynamo must be placed in the 
station, while the balancer can be located 
at a distance. Lastly, it is emphasized 
that the balancer is not limited to isolated 
plant service, but is capable of much 
heavier duty. 

There being no discussion, the next 
paper, entitled “The Effect of Frosting 
Incandescent Lamps,” by Dr. Edward P. 
Hyde and F. E. Cadv, was read by Dr. 
Hyde. 

The paper entitled “Some Power Ex- 
periences,’ by Miss S. M. Sheridan, De- 
troit, Mich., was read by Alex Dow. 

This paper details several expericnces 
with regard to the sale of current for light- 
ing and power, and analvzes the resulis of 
this experience, which applies to the aver- 
age small central station. 

The meeting then adjourned 
Thursday evening. 


until 


THURSDAY EVENING SESSION. 


President Williams called the meeting 
to order at eight o’clock, and called for the 
report of the chairman of the Member- 
ship Committee, J. Robert Crouse. 

Mr. Crouse reported that the gain in 
membership in 1906 was 176; the gain 
since March 1, 1907, 243; increased reve- 
nue from new members in 1907, $5,465. 
Present membership: Class A, 96; B, 
121; D, 18; E, 8. Total membership at 
date of report, 1,233. 

Mr. Crouse was given a hearty vote of 
thanks for the successful work he had ac- 
complished. | 

The paper entitled “The Electric Auto- 
mobile as an Adjunet to Central Station 
Loads,” by H. H. Rice, of Indianapolis, 
was read. 

The author considers that central sta- 
tion managers ido mot, push the saleof cur- 
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rent ‘for charging electric automobiles with 
the same energy they apply to the installa- 
tion of electric signs, to the use of domestic 
heating and cooking appliances. Most of 
the charging could be done at a period 
when it would be extremely profitable to 
the central station, and rates could be 
made which would attract qonsideérable 
business. One of the reasons why the 
electric automobile has not forged ahead 
is the lack of facilities for charging which 
ordinarily exists. | 


James I. Ayer, chairman of the Com- — 


mittee on Electric Heating and Cooking. 
reported that the committee, in consider- 
ing what should be presented at the meet- 
ing, concluded to have one of its mem- 
bers, C. D. Wood, Jr., present a paper 
which had already been read, which cov- 
ered some of the aspects of the situation. 

Charles D. Robinson, on behalf of S. R. 
Bradley, Jr., of Nyack, N. Y., chairman 
of the Committee on Relations with Local 
Associations, presented the report of that 
committee, which showed that the commit- 
tee had corresponded with the various 
state and territorial associations, with a 
view to general cooperation in matters of 
interest to the state and national associa- 
tions, and the committee recommended 
that the state associations should confine 
themselves in their work to matters of 
local and state interest, and leave the dis- 
cussion of technical subjects to the main 
association. 

W. W. Freeman moved that the report 
be received and the committee discharged, 
with thanks, which motion was carried. 

The report of W. H. Blood, Jr., chair- 
man of the Committee on the Grounding 
of Alternating-Current uC was pre- 
sented. 

Mr. Blood said that the general feeling 
throughout the country is that the sec- 
ondary alternating-current circuits in gen- 
eral should be grounded. There is con- 
siderable difference of opinion as to just 
what voltage should be grounded, just 
what voltage should be insulated, and the 
matter of handling polyphase circuits is 
particularly indefinite at the present time. 

In reply to several questions Mr. Blood 
said that the committee has not yct at- 
tempted to make any tests of the various 
methods to be employed; it has only re- 
cently been appointed. The committee is 
one of conference with the other commit- 
tees which have been appointed, the idea 
being that between now and next March 
a suitable method for grounding will be 
found, based on the experience of the 
members, and a certain definite recom- 
mendation could be made to the under- 
writing interests at that time. 
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The secretary read: letters of regret at — 


their inability to be present at the meet- 
ing from the following gentlemen: W. H. 
Merrill, Jr., C. A. Coffin, P. G. Gossler, 
George Westinghouse, Thomas A. Edison, 
C. S. Littlefield, H. C. Hazzard and H. H. 
Crowell. 

The report of the Committee on Rela- 
tions Between Manufacturers and Central 
Stations, of which Mr. Henry L. Doherty, 
of New York, is chairman, reported 
progress. 

General George H. Harries then ad- 
dressed President Williams, and after a 
few happy expressions of felicitation, pre- 
sented Mr. Williams with a gavel made 
from wood saved from the doors of the 
old Senate chamber. The gift was pre- 


Mr. W. W. FREEMAN, SECRETARY AND 
TREASURER, NATIONAL ELECTRIC 
LIGHT ASBOCIATION. 


sented on behalf of the exhibitors and was 
accepted by Mr. Williams with expres- 
sions of deep gratitude and appreciation. 

The report of the Committee on Public 
Policy was then presented by Mr. Everett 
W. Burdett. The following subcommit- 
tee reports were presented: Municipal 
Ownership, Alex Dow; Public Regulation 
and Control, Samuel Scovil ; London Slid- 
ing Scale, as Applied to Electricity, 
Charles L. Edgar; Taxes and Franchises, 
Henry L. Doherty; Industrial Insurance, 
Awards and Pensions, John B. McUall; 
Publicity and Popular Education, Sam- 
uel Scovil read the report, which he said 
had been prepared by Mr. Lieb. 

There was then a general discussion, 
which was participated in by E. W. Bur- 
dett, Isaac P. Smith, H. L. Doherty, 
W. H. Gardiner, E. N. Wrightington, 
J. J. Burleigh, A. J. DeCamp, Philip 
Torchio, E. H. Davis, G. V. S. Michaelis, 
Samuel Scovil, A. A. Dion, M. S. Seel- 
man, Jr., Dudley Farrand, W. W. Free- 
man and Howard T. Sands. The meet- 
ing then adjourned until Friday morn- 


ing. 
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FRIDAY MORNING SESSION. 

President Williams called the meeting 
to order at ten o’clock. The first paper, 
contributed by Guido Semenza, of Milan, 
Italy, on “Italian Methods of Charging 
for Electric Current,” was read by Louis 
A. Ferguson. 

This paper discusses the methods of 
charging for electric power in use in Italy. 
In the northern part of that country, where 
hydraulic power is available, the flat rate 
largely prevails; in fact, this method is 
more used than any other in Italy. Cer- 
tain companies have, however, adopted a 
sliding scale, the charge varying with the 
amount of power used during the year. 
The Milan Edison Company, finding it 
inadvisable to use a flat rate, has intro- 
duced meters and a maximum-demand sys- 
tem of charging. The author then shows 
how a satisfactory sliding scale may be 
worked out, which, he believes, leads to 
equitable charges. 

After reading the paper Mr. Ferguson 
said he thought it would be advisable 
to have a discussion here of the necessity 
of obtaining some meter that would 
measure the true energy on polyphase serv- 
ice for general service, not for large cus- 
tomers, but general motor service. He 
noticed in this paper some of the points 
he intended to bring out at the conven- 
tion, viewed from a somewhat different 
standpoint. This whole subject of charg- 
ing for alternating power service was very 
important. The use of alternating-cur- 
rent service for industrial power is grow- 
ing tremendously all over the country, 
and this is especially true in the large 
cities and also in those sections of the 
country where water power is available, 
but at the present time it is difficult to 
deal with the customers on a differential 
system. If you are selling on flat rate 
per kilowatt or horse-power per year, of 
course there is nothing to consider, but 
there are some who believe that at least 
where steam power is the source of sup- 
ply, a flat rate per kilowatt-hour, or 
kilowatt-year, is not an accurate sys- 
tem, and the differential system should 
be used, so as to avoid difficulties with 
customers in making comparisons with 
their costs. On a differential system, every 
one pays exactly on the same basis. The 
difficulty is there is no means of measur- 
ing the maximum demand. A number of 
experiments have been made in Chicago 
to ascertain whether the Wright indicator 
could be used for this purpose, and it has 
been the practice tosell alternating-current 
service on a sliding scale of pricesjso much 
per kilowatt-hour, but it-is-desired“to ap- 
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ply the maximum-demand system to this 
service. Some experiments were made 
with the Wright indicator and the con- 
clusion was arrived at that it could not 
be used. On reason is that the power- 
factor of the different phases is not the 
same, and therefore vou can not simply 
take the indication of one phase, and as- 
sume that is the maximum demand. for 
the entire installation, The contract de- 
partment objected very serieusly to the 
method of which involved 
charging for the idle current, that is 
charging on the basis of the kilowatt-am- 


charging, 


peres, because it put the customers’ bills 
so high that they were forced to try to 
find some method of charging that. would 
he fair to alternating-current, as well as 
direet-current customers. 

Howard T. Sands, Haverhill, Mass., 
eaid he did not believe it was right to im- 
pose upon a customer the demand charge, 
when from cighty to ninety per cent of 
that demand can be reduced in the sharp 
peak of a load lasting for only a matter 
of five or six minutes. He had served 
his purpose by forgetting all about power- 
factor, and simply taking seventy-five per 
cent of the volt-ampere reading of the 
demand indicators and charging for 
the demand at the primary and charging 
the balance: at the secondary rate. 

Peter Junkersfeld, Chicago, said that 
polyphase circuits are nearly always un- 
balanced, and for that reason the ordinary 
demand indicator gets us into difficulties 
right away. There may be a very large 
percentage of difference of current in the 
three legs of the system. Perhaps the 
simplest way is to forget the power-factor 
at the time, but not forget it at the time 
of fixing the rate, doing so in the interest 
of simplicity. In supplying large railroad 
systems, where there are hundreds of cars 
and the load-curve shows no sharp peaks, 
the average demand for one hour does 
very well, but for industrial power or in- 
terurban railways, where the peaks are 
sharp, that works a hardship on the com- 
pany. It is another way of reducing the 
price, so that in this case it would be fair 
to the company and more equitable to both 
company and consumer to use the average 
demand over a fifteen-minute period. 

Philip Torchio, New York, said that 
those who supply light from central sta- 
tions are very much interested in the 
pawer-factor, not only for the reason that 
they do not want to overload the cables, 
transformers and generators, but also for 
keeping the regulation good, and with low 
power-factor, the regulation, of course, 


bad. The manufacturer 


becomes very 
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ought to be impressed with the fact that 
induction motors must be made with the 
best power-factor that can be had, and if 
the motor can not be made with a good 
power-factor, at least the controlling and 
starting devices be made to reduce the 
inrush current to a minimum. In an in- 
stance where his company was asked to 
hid on very large motors to supply water- 
pumping stations, motors of about 800 
kilowatts each, it was made possible to 
start the pumps under full head, and still 
not have an inrush current more than 
fifty per cent of full-load current, and that 
is all arranged by proper resistance in the 
starting. 

R. W. Rollins, Hartford, Ct., asked 
Mr. Ferguson whether his company was 
basing its calculations on the results of 
its experience on the direct-current sys- 
tem, based on 10,000 horse-power. It 
would be interesting to ascertain the re- 
lation of the maximum demand to the 
full 10,000 horse-power rating. 

Mr. Ferguson stated in reply that the 
Chicago Edison Company had made a 
study of 10,000 horse-power total of 2,000 
motors, on its alfernating-current system, 
and found that the average of the busi- 
ness, that is ratio between the maximum 
load and connected load, was sixty-four 
per cent, but this varies a little from con- 
ditions. Where a customer has one motor, 
the ratio between maximum load and con- 
nected load is higher than where there is 
more than one motor installed, and there- 
fore the two must be differentiated. If 
a man has fifty one-horse-power motors 
they would not all be used at once, where- 
as if he has only one fifty-horse-power mo- 
tor he is using it all the time. It was 
found to be better to make the classifica- 
tion according to horse-power. 

H. T. Hartman, Philadelphia, thought 
that the proposition advanced by one of 
the speakers that the peaks integrated 
over a half hour or hour should be taken 
as a fair average seems entirely too high. 
Take for example an elevator load. If its 
maximum over a period of an hour or a 
half hour were taken as the average, the 
allowance would be entirely too little. 
The Niagara Falls, Lockport & Ontario 
Power Company has recently installed a 
very large transmission system, and it has 
adopted as an the one-minute 
peaks over the month, and the thirty high- 
est one-minute peaks are taken as repre- 
senting on the average the demand for 
which it must charge in order to get a 
euflicient amount for its fixed charges. 

Closing the discussion Mr. Ferguson 
moved that a committee on meters be ap- 


average 
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pointed by the president to investigate 
the whole subject of meters, with especial 
reference to the particular subject which 
had just been discussed. 

This motion was carried. The report 
of the Committce on Standard Rules for 
Klectrical Construction and Operation 
was presented by E. H. Davis, chairman. 

The report stated that the committee 
had but little to do during the past year; 
that the relations between the two in- 
terests were on a more harmonious foot- 
ing, which it was hoped and expected 
woul! continue and improve. Reference 
was made to the proposed amendment of 
Rule 13-A, but the report stated that no 
action had been taken on these proposed 
changes, and it was arranged to have the 
matter referred to a committee of the Un- 
derwriters’ National Electrical Association 
which should confer with the National 
Electrie Light Association, the Ameri- 
can Institute of Electrical Engineers, 
the Association of Edison Illuminating 
Companies, and the International Asso- 
ciation of Municipal Engineers, and a 
motion was passed to receive the report. 

President Williams announced as the 
Committee on Meters the following: L. A. 
Ferguson, Chicago; Alex Dow, Detroit, 
and J. E. Montague, Niagara Falls, with 
power to add to their number. 

COMMERCIAL OR NEW-BUSINESS 
PROGRAMME, 

W. W. Freeman took the chair and 
called upon the originator and moving 
spirit of ‘cooperative electrical develop- 
ment, J. Robert Crouse, who read the 
paper entitled “Cooperative Commercial- 
ism in the Electrical Field.” 

Mr. Crouse stated briefly the objects of 
the cooperative movement, and discussed 
the theorctical and practical aspects of the 
plans under way. He sketched the work 
of the representatives in the field, and 
outlined the plans for having representa- 
tives on a joint committee of the manu- 
facturers, contractors, architects, builders 
and the technical press. Cooperation is 
also had with advertising agencies, and a 
plan was advanced for the establishment 
of a national commercial press bureau. 
The results, as summarized from reports 
from 934 central stations, showed that 
many had organized new-business depart- 
ments, added solicitors, begun direct-by- 
mail advertising, begun newspaper adver- 
tising, increased advertising apprcpria- 
tion, opened up display and demonstra- 
tion rooms, and hung out their own elec- 
trie signs, This amounted in the aggre- 
gate, for 1907, to an expenditure of $571,- 
3.47.50. With the réasodnable assuinption 
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that it has been continued for the five 
months of 1907, it would now aggregate 
$1,234,408.95. Allowing forty-five cents 
as a liberal estimate of the cost of secur- 
ing a sixteen-candle-power equivalent of 
new or added business, this would result 
in 2,743,131 sixteen-candle-power equiva- 
lents, or 137,156.55 kilowatts. As an in- 
dication of the probable gain through this 
service, it is stated that the gain in lamp 
sales for the country at large was five per 
cent in 1904 over 1903, eight per cent 
in 1905, twenty per cent in 1906, and so 
far this year more than twenty-five per 
cent over the corresponding period in 
1906. 

The report of the committee to assist 
in the further development and prosecu- 
tion of the plans of the Cooperative Elec- 
trical Development Association was also 
presented, and an appendix to the paper, 
including the constitution and by-laws of 
this association. 

J. F. Gilchrist read the report of the 
National Electrie Light Association Co- 
operating Committee. 

The following papers were then read: 
“Possibilities of Commercial Develop- 
ment,” Henry L. Doherty, New York; 
“New Business—IIow to Get It—How to 
Keep It,” F. M. Tait, Davton, Ohio; 
“New-Business Results Demonstrated in 
Cities of All Sizes.’ J. E. Montague, 
Niagara Falls; “Sales Policy in Com- 
bination Gas and Electric Companies,” F. 
A. Willard, Rochester; “Cooperation of 
the Electrical Trade Papers in Business- 
Getting,” by Mr. F. W. Loomis, Savan- 
nah. : 


POSSIBILITIES OF COMMERCIAL DEVELOP- 
MENT. 


HENRY L. DOHERTY. 


We have already reached the commer- 
cial age. Each day the commercial end 
of our business assumes greater and 
greater importance. The aggressive work 
being done by many central stations in the 
country has created a new standard of 
lighting, and while it is possible for the 
other central stations to do nothing and 
still reap some benefit from the work of 
others, it is now possible for a small ex- 
penditure of money and effort to bring 
splendid returns in the field of develop- 
ment of business. 

It is by concerted effort of all central 
stations that the greatest development can 
be secured. Some jealousies have recently 
sprung up between the engineering branch 
of the business and the commercial 
branch of the business, but I see no rea- 
son for this, as each has its proper sphere, 
and I see no reason why the engineer can 
not take up new-business work, if he 
chooses to do so, and feel that with the 
same qualifications he is better equipped 
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to realize success than the man lacking 
in the special technical knowledge of the 
business. 

We used to talk about the point of 
saturation, meaning that time when we 
should have sold all the light and power 
that could be sold in a given city. If 
there is such a thing as the saturation 
limit we have not yet found it. I can 
say truthfully that the longer we carry 
on the development of work, the more 
easily additional business is acquired -and 
the more business there is still in sight. 
We are now taking on business in some 
of the stations with which I am connected 
at a greater ratio each year than the entire 
business of any central station amounted 
to when I first became interested in the 
subject of development of the market. 


NEW-BUSINESS RESULTS DEMONSTRATED IN 
CITIES OF ALL SIZES. 
J. E. MONTAGUE, 


A review of the commercial department 
of central station fields during the last 
few years, and particularly the last two 
years, makes it very apparent that this 
subject must command constantly-increas- 
ing attention from all electrical interests. 

In the face of the fact that $2.50 per 
capita income from the sale of electric 
current was the average according to the 
last census, the fact develops that where 
central stations take up seriously and ag- 
gressively the new-business methods under 
discussion, the per capita sales have been 
and can be increased to from $5.00 to 
$8.50, and even $12 per capita, in cities 
of all sizes and conditions. 

The results of the commercial depart- 
ments of many central stations indicate 
the following interesting facts: 

First—That the per capita incomes in 
such stations rapidly pass the average of 
those where live, active interest is not 
taken in the commercial development. 

Second—That expenditures of from 
three to five per cent, and even more, 
of gross income on business extension 
along proper lines is fully justified by the 
results. This percentage of expenditures, 
it will be noted, is very small as contrasted 
with more competitive lines of business. 

Third—That the load-curve is very ma- 
terially improved, and in consequence the 
ratio of gross income to operating ex- 
pense. 

Fourth—That central stations which 
have operated these commercial depart- 
ments for tivo or three years, or even 
longer, do not, as at first might be ex- 
pected, reach the point of business satura- 
tion, but continue to maintain the rate 


of increase through educating the public. 


to higher standards of service and through 
the introduction of new devices and ap- 
pliances. 

Fifth—That aggressive commercial de- 
partments are the most important factors 
in the cultivation of improved relations 
with the public and have in numerous 
instances been worth to companies all they 
cost from this standpoint alone. We 
should soon reach—if, indeed, we have 


969 


not already reached—the point where the 
commercial engineer in his work of creat- 
ing and extending the business will be 
entitled to take equal rank and im- 
portanee with the electrical and mechan- 
ical engineer in the perfection of his work 
of producing, generating and distributing 
apparatus and the reduction of current 
cost. It would seem that the mechanical 
and electrical engineer should welcome the 
advent of the commercial engineer, since 
the efforts of the latter are directed to 
extending the field of operation of the 
former and toward introducing more 
largely the comforts, conveniences’ and 
benefits of the entire art. 

P. H. Campbell, Windsor Locks, Pa., 
said that in one town of 7,000 inhabitants 
there is a large carpet mill em- 
ploying 3,000 operatives. The bulk of 
these operatives live in tenements. In 
another town there are about 2,500 male 
operatives, in textile mills and paper 
mills, living either in small houses or 
tenements. What possible proportion of 
these are likely to be reached either with 
gas service or electric light service? 

F. H. Plaice, New Bremen, Ohio, said 
his company is lighting eighty-five per 
cent of all the buildings in the town. 
Many of the customers receive as low as 
$1.25 a day. His company works on a de- 
mand system, based more particularly on 
the area to be illuminated rather than on 
the amount of lighting installed. The 
rate starts at twentv cents for the first 
7.5 hours out of the thirty hours per 
month. It swings to ten cents for the 
second 7.5 hours, then nine cents for 
the next fifteen hours, or an average of 
twelve cents for the first one hour per 
day per month; then six cents for the 
second hour, three cents for the third 
hour, and after that two cents a kilowatt- 
hour for all current. The company uses 
gas engines and pays thirty-five cents a 
thousand for gas. 

The following papers on the subject of 
wiring were read: “How to Get the Old 
Buildings Wired,” F. H. Golding, Day- 
ton; “How to Get the New Buildings 
Wired,” J. Sheldon Cartwright, Knox- 
ville, Tenn. | 


UOW TO GET THE OLD BUILDINGS WIRED. 
F. H. GOLDING. 


As a preliminary, a house-to-house can- 
vass of the residential districts should be 
made, the information thus obtained to be 
compiled in card-index form, containing 
the street and number of each house, 
name of owner, name of tenant or tenants, 
means of illumination in use and if elec- 
tricity is not used, whether or not the 
house is wired. 

The head of the new-business depart- 
ment, being informed- by daily reports as 


to the progress the solicitor is making, 
should aid him with mailings of personal 
letters and literature pertaining to various 
lighting and power appliances for the 
home use. 

If the solicitor is at first unsuccessful 
in interesting the prospective subscriber 
to the extent of lighting his entire prem- 
ises with electricity, he should endeavor 
to secure an entering wedge in the shape 
of a cellar or porch light, an electric iron, 
sewing-machine motor, or anv other ap- 
pliance that he thinks will most appeal to 
his prospect, offering the free use of same 
for a thirty or sixty-day trial, provided 
the prospective customer will pay for the 
small amount of wiring necessary and for 
the current consumed. | 

A liberal use of small electric signs, 
scattered freely through the residential 
sections, and of illuminated billboards is 
a valuable adjunct to residential work. 
The signs should be of the picture-frame 
varietv to facilitate handling, and should 
he changed to new locations twice or three 
times a vear. 

The company should be prepared, where 
conditions seem to warrant and the pros- 
pective customer's responsibility is as- 
sured, to offer a proposition whereby the 
insiallation of wires and fixtures mav be 
paid for in instalments—weekly, monthly, 
or quarterly, as mav be desirable. 

The president of the Electrical Con- 
tractors’ Association of the United States, 
James R. Strong, New York, spoke on the 
subject, “Cooperation of the Electrical 


Contractor in the Wiring of Buildings.” 


COOPERATION OF THE ELECTRICAL 
CONTRACTOR, 


JAMES R. STRONG, 


For the sake of brevity and greater 
clearness, I would divide the subject into 
three parts: 

First—The wiring of buildings. 

Second—Standardization of work, ma- 
terials and appliances. 

Third—The recognition of the trade 
relations of the several factors that enter 
into the electrical business. 

Cooperation of the contractor under my 
first heading, means the perfecting of his 
own organization so that the detail work 
will be done by subordinates, and his own 
time mav be devoted to following up his 
various forms of advertising and extend- 
ing his business of wiring buildings. 

The contractor and his organization 
have been cooperating for a long time 
alone the lines of standardization in sev- 
eral wavs: 

With the Underwriters for the improve- 
ment and simplification of the National 
Code and its uniform interpretation. 

With the manufacturers for the stand- 
ardization of sizes of various fittings and 
appliances. 

With various legislatures for the stand- 
ardization of work by licensing and bond- 
ing the contractor. 

With the architects for the introduction 
of uniform symbols for wiring plans. 
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Much has been written of late on the 
subject of licensing the contractor. It 
is not my purpose to go into this subject 
in detail, suffice it to sav that experience 
has shown that where states or munic- 
ipalities have enacted a law requiring the 
licensing and bonding of contractors no 
one thing has done as much to eliminate 
the irresponsible worker and dangerous 
work. 

At first glance the matter of uniform 
svmbols for wiring plans may seem unim- 
portant, but the general interest aroused 
among architects, engineers and tech- 
nical schools by its introduction demon- 
strates the necessity of standardization in 
this department. I am glad to announce 
that on May 20 the American Institute of 
Architects formally adopted our symbols 
with only two minor alterations, and here- 
after they will be issued under the en- 
dorsement of both associations. 

I come now to the third and last sub- 
division of my subject, riz.: “Recognition 
of the trade relations of the several factors 
that enter into the electrical business.” In 
my opinion this cooperative association 
can do nothing of greater importance 
than to use its influence to draw lines 
of demarcation between the various inter- 
ests here represented. If through the in- 
fluence of this body it ean be accomplished 
that the lighting company shall do no 
wiring, concessionary or otherwise, and 
shall not sell supplies at wholesale or re- 
tail; that the jobber shall do the whole- 
sale business and sell to the retailer and 
not to the retailer’s customers; that the 
contractor or retailer shall purchase 
through the jobber and confine himself to 
the retail and contracting business; then 
this Cooperative Electrical Development 
Association will have demonstrated be- 
vond a doubt that there is reason for its 
existence, and its support will come from 
all in the trade and not as at present 
from a comparatively few manufacturers. 


This paper was discussed by Lawrence 
Manning, Owosso, Mich.: Leon H. 
Scherek, Birmingham, Ala.; W. P. Engel, 
Defiance, Ohio; and George B. Stetson, 
New Bedford, Mass. 

The paper on “Value and Use of Solic- 
itor’s [landbook,” by R. S. Hale, was read. 


VALUE AND USE OF SOLIC TORS? HAND- 
BOOK. 


R. S. HALE. 


The “Agents Handbook” as used by the 
Boston Edison Company, is, to my mind, 
the most important aid to new-business- 
getting we have. We use the ordinary 
loose-leaf book of pocket size, either Na- 
tional Simplex 4.241 or Unimatie 7,752, 
and put in it all the hints, suggestions and 
orders touching the interests of the gen- 
eral agent’s department. The general ad- 
vice as to the qualifications and aims of 
the agent and the specifie information 
about the company's business, which va- 
ries little from vear to vear, are printed 
in the regular wav. Other details, recula- 
tions and explanations of | particular 
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points, are gotten out on a multigraph 
machine and distributed as occasion serves. 

Last autumn I started a division of 
hints in which various arguments in favor 
of electricity, answers to points that are 
raised from time to time, and any points 
in the way of “ticklers” which serve to 
stimulate the agents’ interest, are incor- 
porated. ‘These hints are put in a sep- 
arate part of the book and are so arranged 
that it is clear that they are of only tem- 
porary importance. 

The following papers were then read: 
“Sizing Up the Territory—Preparing the 
Lists of Prospective Customers,” George 
Williams, Cincinnati; read by W. H. Gar- 
diner; “Qualifications of Solicitors for 
Different Classes of Business,” F. W. 


Frueauff, Denver. 


SIZING UP THE TERRITORY—PREPARING 
THE LISTS OF PROSPECTIVE CUS- 
TOMERS. 

GEORGE WILLIAMS. 


In an undeveloped district a hit-or- 
miss method may result in success, but 
with the progress of a campaign the im- 
portance grows for listing the possibilities 
systematically. 

The rapid improvement in electrical ap- 
pliances has made electric current an easy 
commodity to sell and has multiplied the 
prospects for sale. The retailer now has 
ample precedent regarding the merits of 
electrical advertising, and the resident de- 
mands an illumination for comfort rather 
than bare necessity for safety. 


OUALFFICATIONS OF SOLICITORS FOR DIF- 
FERENT CLASSES OF BUSINESS. 


FRANK W. FRUEAUFF. 


A representative of a company solicit- 
ing electrie power is best fitted for this 
work if he has a technical knowledge of 
steam and electrical engineering. Many 
of the best prospects for the electric com- 
pany lie in closing down isolated plants, 
and the representative in his work must 
he able to make an intelligent investiga- 
tion of the plant in order to determine 
any possible saving to the owner in con- 
necting with the central station. He must 
be able to figure the amount of coal used 
under present conditions and the saving 
if the lighting load is taken off; also to 
know the difference in labor cost under 
both methods. 

The representative best fitted for sign 
and display work is the one who can set 
forth intelligently the value of clectric 
advertising and publicity. He must be 
able to present his proposition as one of 
increasing the revenue of the merchant 
by an advertising expenditure. 

A solicitor working on interior lighting 
is best qualified if he has a complete 
knowledge of illuminating engineering, 
thus knowing how to secure the best effects 
with the least outlay to the consumer. A 
solicitor without this training can accom- 
plish little permanent result. 

The solicitor working”’among builders 
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and architects must be fully alive to all 
the latest forms and devices for properly 
wiring and equipping a building, keeping 
in close touch with new classes of fixtures, 
switches, lamps, etc. 

The most versatile of the solicitors 
should be the man who works among pres- 
ent users. He should thoroughly under- 
stand the reason for, and method of cver- 
coming, any kind of local trouble, 

The sphere of the woman solicitor with 
the electric light and power company 
seems limited. Her greatest value would 
be in advocating the installation of spe- 
cial appliances in the home. 


The meeting then adjourned until two 

o’clock. 
FRIDAY AFTERNOON SESSION. 

Chairman Freeman called the meeting 
to order at 2.15 o’clock. l 

The following papers were read: “Ad- 
vertising Results Demonstrated in Cities 
of All Sizes,” E. S. Marlow, Washington, 
read by Mr. Mangam; “How to Measure 
Results and Pay Solicitors,” Leon H. 
Seherck, Birmingham, Ala. 


HOW TO MEASURE RESULTS AND PAY SO- 


LICITORS. 
LEON H. SCHERCK. 


I believe that solicitors for electric 
lighting and power companies shouid be 
paid a fair salary, sufficient at least to 
cover living expenses, and in additien to 
this a commission to be based upon the 
net returns of the business that they have 
brought in; but I would allow a commis- 
sion only on new business that remained 
on the company’s books for a certain 
length of time, say at least six months, 
and would base this commission upon two 
things: First—The revenue for the new 
business for six months (referring to the 
new business brought in by the solicitor) 
in excess of a certain amount. Second— 
The revenue for this new business for six 
months in excess of a certain amount per 
kilowatt demand. The commission thus 
determined should be allowed but once, 
and only to those solicitors who are with 
the company at the time the commission 
is compiled. Just what the percentage 
commission should be and what the fixed 
amount in excess of which the conmis- 
sion should be allowed, will have to be 
worked out bv each company, and even 
varied for different districts of the same 
citv, as of course a larger percentage com- 
mission and a less fixed amount should be 
allowed in those districts in which busi- 
ness is hard to secure. 


Before reading his paper Mr. Scherck 
said: “I suggest to the Executive Com- 
mittee that in the future no papers be 
read at the conventions. We take up too 
much time in reading the papers, and 
there is not sufficient time for discussion. 
I think we would get better results if the 
executive committee should send these 
papers three or four weeks before the con- 


the seed has been sown, 
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vention.. Then we could study the papers 
and be prepared to discuss them at the 
meeting.” 

J. D. Kenyon, vice-president, Sheldon 
Schools, read his paper on “Increasing 
the Efficiency of the Sales Force.” 

E. N. Wrightington, Boston, Mass., 
said he believed thoroughly in paving solic- 
itors on a commission basis. It offers 
that direct financial incentive which the 
average salesman seems to need in order 
to get the best results. 

C. W. Lee, of Newark, N. J., then had 
projected upon the screen lantern slides 
illustrative of various forms of advertis- 
ing literature used by the electric light 
companies throughout the country, which 
he described. 

The following papers were then pre- 
sented: “How to Make the Most of News- 
paper Advertising,” A. D. Mackie, Peoria, 
Ill.; “Measuring the Results of Adver- 
tising,’ M. S. Seelman, Jr., Brooklyn, 
N. Y.; “Value of the Service of the Ad- 
vertising Agency or Specialist,’ Lawrence 
Manning, Owosso, Mich.; “Display Room 
and Demonstration as Business-Getters,” 
E. R. Davenport, Providence, R. I.; “New 
Business by Indirect Methods,” L. D. 
Mathes, Dubuque, Ia. 


MEASURING THE RESULTS OF ADVERTISING. 
M. S. SEELMAN, JR. 


It is mv conviction, founded on a long 
experience, that in any community where 
where an adver- 
tising campaign has been conducted along 
right lines and is being continued under 
adequate auspices and fairly favorable 
conditions, the advertising should be re- 
sponsible for and produce, directly and 
indirectly, at least sixtv per cent of the 
business. 

To accomplish this result, however, 
there mast be modern and progressive 
management on the part of the central 
station, and the employment in charge of 
the publicity department not of an ad- 
vertisement writer, but of an advertising 
man. These do not grow on every tree 
and are worth real money when you find 
them, but they can be secured if vou are 
wiling to pay the figures offered by other 
lines for ability, equipment and experi- 
ence of this kind. In advertising, more 
than in almost anv other department of 
business activity, it is a true and trenchant 
fact that cheap men are dear at any price. 


These papers were discussed by M. S. 
Seelman, Jr., and Lawrence Manning. 

The following papers were read: “Co- 
operative Lighting of Streets by Mer- 


chants,’ H. J. Gille, St. Paul, Minn.; 
“Illuminating Engineering as an Aid 
to Securing and Retaining Busi- 


NESS 


O C. F. Oehlmann, Cincinnati, Ohio; 


. 
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“Methods of Securing Residential Busi- 
ness,” R. W. Hemphill, Ann Arbor, 
Mich.; “Methods of Securing Sign, Win- 
dow and Outline Lighting,” Homer 
Honeywell, Lincoln, Neb.; “Methods of 
Securing Power Business,” George N. 
Tidd, Scranton, Pa.; “Catering to Power 
for Automobile Charging,” R. W. Rollins, 
Hartford, Ct.; “Establishing Day Cir- 
cuits in Towns of 10,000 Population and 
Under,” F. H. Plaice, New Bremen, 
Ohio; “Methods of Exploiting Electric 
Heating Devi es.” T. K. Jackson, Mobile, 
Ala. 


POWER. 
GEORGE N. TIDD. 


As to some of the methods of attain- 
mg this desired end, I would suggest: 

First—Secure the services of a good 
operating engineer for the work, a man, 
if possible, who has been in charge of a 
central station plant, and one who can 
appreciate quickly the points involved in 
good and poor steam engineering. This 
man should be a good salesman, and with 
one or more assistants, can cover a good 
deal of ground by devoting his entire pi- 
tention to the work. 

Second—Canvass of District. Hae 
your power man make a thorough inves- 
tigation of every power-producing plant 
in the district, no matter how large or 
small. Keep a systematic record of 
every case along lines suggested in plant 
data sheet herewith shown. 

Third—Secure a Large Representative 


Installation. The first large customer 
comes hard. After the ice is broken, 
others have more confidence in your 


proposition and are easier ‘to handle. It 
will therefore be of great aid to secure 
one of these customers to whom you can 
send and take prospects. The customer 
should, if possible be one of the leading 
manufacturers. 

Fourth—Trial Demonstration. We fre- 
quently meet prospects who are dubious 
as to the advantages of central station 
drive in their particular business or con- 
ditions. Thev admit it is good for their 
neighbor, but for this reason or that, it 
is not suitable for them. In other words, 
they are from Missouri and “need to be 
shown.” In these cases, I would install 
the complete equipment and furnish cur- 
rent to operate for sixty or ninety days’ 
trial. 

Fifth—Methods of Selling. Be liberal 
with vour prospects in regard to terms of 
payment for the motors. In many in- 
stances it is advisable to sell upon the in- 
stalment plan and allow one or two years 
to pav for the installation. The small 
manufacturer especially needs the money - 
in his business and can not afford to make 
the necessary outlay in cash for the proper 
installation. 

Sixth—Remember every power pros- 
pect, especially if it be a large one, must 
be considered largely—as an individual 
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proposition. You can not make a hard 
and fast system of rates which will apply 
to alł cases. Do not be afraid to go down 
on high-load-factor business, simply be- 
cause your present cost with its low-load- 
factor is higher than perhaps you will be 
called upon to quote. 

Leon H. Scherck said he had always 
found that the most difficult thing to do 
is to increase the rate, and he thought 
it the worst thing a central station can 
do; if there is anything central stations 
should get away from, it is special rates. 
In an extreme case he would rather make 
a present of a motor than vary the rate. 

J. F. Gilchrist moved a vote of thanks 
to the publishers of the “Convention 
Daily.” He thought they had rendered 
an excellent service to the National Elec- 
tric Light Association this year. 

President Wilhams then took the chair 
and asked for the report of the commit- 
tee to draw a resolution of thanks to the 
people in Washington. 

E. H. Davis presented the following re- 
port: 

“As the enjoyment and social success 
of the convention has been so largely con- 
tributed to by the many enjoyable and in- 
teresting entertainments furnished, the 
National Electrie Light Association, on 
behalf of its members and guests, wishes 


AST week there was published in 
the ELECTRICAL REVIEW a verv 
complete report of the exhibits and 

the manufacturers’ representatives in at- 
tendance at the thirtieth convention of the 
National Electrice Light Association. At 
that time, also, it was indicated that the 
exhibit was one of the most notable which 
the association has promoted. The scheme 
of decorations was particularly magnifi- 
cent, and the uniform character of the 
booth construction lent a charm to the 
scene which has never before been ap- 
proached. Owing to its location on the 
tenth floor of the New Willard Hotel, and 
to the care which was exercised in the 
revistration of guests, the gathering was 
exclusively representative of the central 
station men and the manufacturers. In 
point of enthusiasm, also, this exhibition 
probably outclassed all others. In addi- 
tion to those manufacturers noted last 
week, the following were in evidence: 
The Keystone Electrical Instrument 
Company, Philadelphia, Pa., displayed a 
very attractive line of portable indicating 
electrical measuring Instruments. This 
exhibit was in conjunction with that of the 
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to express its most hearty appreciation of 
the courtesies extended and to hereby pub- 
licly thank all who have contributed to 
their pleasure, particularly the President 
of the United States; the ladies of the 
District of Columbia; Ilon. B. F. Mac- 
farland, president, and the other members 
of the Board of Commissioners of the Dis- 
trict of Columbia; Col. C. A. P. Hatfield, 
U. S. Army; the Columbia and Chevy 
Chase Golf Clubs; Mr. G. T. Dunlap and 
Mr. D. S. Carll, of the Capital City Trac- 
tion Company; Mr. F. B. Hubbell, and 
Mr. T. P. Garrett of the Washington, Ar- 


lington & Falls Church Railway Com- 


pany; Gen. George H. Harries, Mr. H. W. 
Fuller, Mr. E. S. Marlow, and Mr. L. E. 
Sinclair, and others of our local member 
company, and generally the members of 
the Entertainment Committee. The sec- 
retary of the association is requested to 
convey our thanks, as stated in this reso- 
lution.” 

The meeting then adjourned to execu- 
tive session. At this session certain 
changes in the constitution and by-laws 
were made. 

The following were also passed at the 
closing executive session on Friday: 

“Resolved, That the Committee on 
Uniform System of Accounting be con- 


Convention Notes. 


Jandus Electrice Company, Cleveland, 
Ohio, and was in charge of L. A. Costa and 
J. T. Manypenny. 

The Crouse-Hlinds Company, Syracuse, 
N. Y., displayed a complete line of con- 
duets, and the company’s “Imperial” are 
light, with cabinets and panel boards. 

The Oil Waste and Saving Machine 
Company, New York city, exhibited its 
centrifugal oil filters and  waste-saving 
machines for extracting grease, oils, ete., 
from any substance. The company was 
represented by W. W. Barker. 

The Columbia Incandescent Lamp Com- 
pany, St. Louis, Mo., made quite an elab- 
orate exhibit at the booth of the National 
Electrical Supply Company, of Washing- 
ton, D. C. 

Among the various souvenirs distributed 
at the convention, the artistice card case, 
with a small memoranda book within, 
given by J. B. Olson, sales manager of 
the India Rubber and Gutta Percha In- 
eulating Company, Yonkers, N. Y., was 
much sought; in fact, on one occasion Mr. 
Olson was summoned to the hotel drawing 
room, where he found gathered about fifty 
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tinued and enlarged as shall seem nec- 
essary, and that the committee be author- 
ized to confer with similar committees of 
other associations, notably the American 
Street and Interurban Railway Associa- 
tion and the Gas Institute. 

“Resolved, That if it be considered de- 
sirable by the Executive Committce to ar- 
range for an ‘Acounting Day’ at the 
next annual convention of this association, 
and if it seems advisable that accounting 
subjects shall be presented at a special 
meeting to be held contemporancously with 
the meeting of the main body, the execu- 
tive committee shall be empowered so to 
arrange.” 

The following-named officers 
elected for the ensuing year: 

President, Dudley Farrand, Newark, 
N.J. 

First vice-president, Alex Dow, Detroit, 
Mich. 

Second vice-president, W. C. L. Eglin, 
Philadelphia. 

Secretary, W. W. Freeman, Brooklyn, 
N. Y. 

Executive Committee: George H. 
Harries, Washington; A. J. DeCamp, 
Philadelphia; Samuel Seovil, Cleveland. 

The meeting then adjourned. 


were 


ladies, to each of whom he presented this 
souvenir. : 

The H. B. Camp Company, New York 
city, distributed a valuable souvenir in 
the form of an open-face gun-metal watch. 

The General Electric Company, Sche- 
nectady, N. Y., distributed scarf-pins in 
the form of miniature incandescent lamps. 

A. If. Patterson, of the Phanix Glass 
Company, New York city, was unable to 
attend the convention, as he intended, due 
to illness in his family. 

Among the old-time attendants whose 
absence was noted was Cyrus O. Baker, 
the platinum importer, who was for many 
vears master of transportation for the as- 
sociation. 

Edwin R. Weeks, of Kansas City, one 
of tke delegates to the first convention, 
and a regular attendant for many years, 
was unable ‘to get to Washington in time 
for the convention. 

The Consolidated Gas, Electrice Light 
and Power Company, of Baltimore, Md., 
extended a cordial invitation to the mem- 
hers to visit its plants in Baltimore, and 
the Washington Railway and Electric 
Company, the Capital Traction Company, 
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the Chesapeake & Potomac Telephone 
Company, the Western Union Telegraph 
Company and the Postal Telegraph-Cable 
Company extended the courtesies of their 
lines to the members during the conven- 
tion. 

Quite a number of the members re- 
sponded to Director S. W. Stratton’s in- 
vitation to visit the National Bureau of 
Standards. The director was at consider- 
able pains to furnish guides, who ex- 
plained to the visitors the various func- 
tions of the divisions of the bureau. 

The special trains, both from New York 
and Chicago, carried large delegations to 
the convention. A feature of the trip on 
the western special was the decorated 
menu which was presented to the pas- 
sengers by the Western Electrician, and 
which had been prepared in electrical 
style by Frank L. Perry. 

This convention was notable. for its 
social side. There were a number of in- 
formal dinners, both at the New Willard 
and at the homes of several members of 
the local entertainment committee. The 
reception on Monday evening was well at- 
tended, the United States Marine Corps 
Band furnishing the music. On Wednes- 
day evening there was an informal dinner 
in the small ballroom of the New Willard, 
the music being furnished by Haley. This 
function was well attended and greatly 
enjoyed. 

The automobile rides for the ladies were 
particularly well arranged, and each day 
a large number availed themselves of this 
fine opportunity of visiting the many 
places of historic and current interest 
about the capital city. 

The reception given by President Roose- 
velt on Tuesday afternoon was thoroughly 
enjoyed, nearly 900 members and guests 
availing themselves of this opportunity of 
being presented to the nation’s chief ex- 
ecutive. 

On Wednesday afternoon the convention 
headquarters were deserted for the exhi- 
bition cavalry and field artillery drill at 
Fort Myer. The main party left the New 
Willard at two o’clock, over the lines of 
the Capital Traction Company, and 
after a short journey, arrived in good 
time to witness one of the most en- 
jovable features of the entertainment 
programme. The soldiers were in 
fine fettle, and were enthusiastically 
cheered by the onlookers. The irre- 
pressible C. B. Burleigh borrowed one of 
the cavalryman’s caps, and after going 
along the line, returned it to the soldier 
boy well laden with silver as an apprecia- 
tion of the fine showing made. 
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The trip to Mount Vernon on Thursday 
was memorable both for the large number 
of attendants and the weather conditions, 
which made the boat trip down the pictur- 
esque Potomac a constantly recurring 
series of delights. ‘Ten special cars left 
the New Willard promptly at one o'clock, 
and the party enjoyed a buffet luncheon 
en route. Arriving at the long pier to 
the south of the mansion, a long climb up 
the Jill, through the orchard, led the 
visitors to Washington’s tomb. 

Miss Harriet Billings, the efficient as- 
sistant secretary and treasurer of the as- 
sociation, was kept busy receiving con- 
gratulations from the delegates. Secre- 
tary Eglin announced on the opening day 
of the convention that Miss Billings was 
not to do any work, as she had really be- 
come the grandmother of the convention. 
There was such a demand, however, for 
information which only Miss Billings 
could give, that she soon demonstrated 
that she was entirely too active to be 
placed in the grandmother’s list. One of 
the most popular automobiles en route to 
the drill at Fort Myer on Wednesday af- 
ternoon was that which contained Miss 
Billings and Miss Carmelita Beckwith, 
who is very popular among the central 
station men, and who has contributed 
greatly to the advertising literature which 
has helped so wonderfully within the last 
vear or two. i 

An important feature of the manufac- 
turers’ exhibit was a mecting held in the 
parlors of the Westinghouse company on 
Thursday afternoon, when a hearty vote 
of thanks was extended to the National 
Electric Light Association for the efforts 
which the officers and various committees 
had made to create such a successful exhi- 
bition. The meeting was opened by W. 
M. McFarland, vice-president of the West- 


inghouse Electric and Manufacturing 
Company. Mr. McFarland said he 


thought the time was opportune for the 
manufacturers to perfect an organization 
for exhibition purposes. Frank H. Gale, 


advertising manager of the General Elec- - 


tric Company, was chosen chairman of the 
meeting, and he endorsed Mr. McFar- 
Jand’s expressions. James I. Ayer, who is 
probably one of the best-known men in the 
association, sketched briefly the history of 
the previous association exhibitions. So 
far he said the exhibit features had been 
profitable, and he thought that the execu- 
tive committee would gladly weleome a 
plan whereby exhibition details would be 
taken out of its hands and placed under a 
management separate from the regular as- 
sociation, but cooperating with it at all 
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times. After considerable discussion, the 
chair was instructed to select a committee 
of seven to draw up plans for a permanent 
organization. This committee was ap- 
pointed as follows: F. H. Gale, chairman ; 
J. C. MeQuiston, W. S. Heger, Charles P. 
Fry, Rodman Gilder, H. M. Post and C. 
W. Lee. 

The following representatives were in 
attendance at the meeting: James J. Ayer, 
E. T. Pardee, J. R. Jeffrey, W. S. Heger, 
J. M. Mills, Francis H. Ely, Benjamin 
Wal, H. M. Post, Rodman Gilder, W. 
M. McFarland, J. C. McQuiston, Henry 
Goodwin, A. A. Serva, Charles P. Fry, 
F. H. Gale, Glenn Marston, Max Harris, 
H. B. Logan, T. H. Whaling, F. C. Sutter, 
James B. Olson. 

Several months ago the Co-Operative 
Electrical Development Association an- 
nounced that the awards for the prize 
creed would be made at this convention. 
It was stated, however, that there was such 
an unusual number of able creeds written 
for ihe competition that the jury of awards 
was not able to arrive at a decision. The 
sum of money appropriated for these 
awards will be placed in the bank, and 
will draw interest until such time as the 
awards may be announced. In this wav 
the luckv ones will receive not only the 
prize money, but whatever interest it mav 
accumulate during the period necessary 
for a decision to be reached. 

— rpa 
West Shore Electric System. 

For the purpose of providing sufficient 
funds for the operation of the West Shore 
Railroad between Utica, N. Y., and Syra- 
cuse, by the third-rail electric svstem, a 
meeting of the stockholders of the Oneida 
Railway Company, which is the name un- 
der whieh the electrified section of the 
West Shore road will be operated, is to 
be held in the city of Oneida, N. Y., on 
June 22. At that time the stockholders 
will vote on a proposition for increasing 
the capital stock from $15,000, consisting 
of 300 shares at the par value of fifty dol- 
lars, to $2,000,000 of 40,000 shares at the 
same par value. The money will be used 
for the expenses incident to the running 
of the road when it goes into operation. 


—_-@-—___ 


Meeting of the Empire State 
Gas and Electrical 
Association. 

A general meeting of the Empire State 
Gas and Electrical Association will be 
held at Lake Champlain, N. Y., on June 
27. All the lighting companies of New 
York state have been invited to attend 
this meeting. An important feature of 
the meeting will be a discussion of the 
Public Utilities Commissions Bill, and 
the methods employed in fixing the valua- 
tion of properties for the purpose of taxa- 

tion. 
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International Independent Telephone Association. 


HE annual convention of the Inter- 
national Independent Telephone 
Association was held at the Audi- 

torium Hotel, Chicago, June 4, 5 and 6. 
The attendance was large and many dele- 
gates were present, representing the state 
associations. The manufacturing interests 
also were well represented. A brief tele- 
graphic report of the first day's proceed- 
ings was given in the ELECTRICAL REVIEW 
for June 8; a fuller report of the three 
days’ sessions is given below. 

Over 800 delegates and visitors were 
assembled in the banquet room of the Au- 
ditorium Hotel when the convention was 
called to order by President James B. 
loge at 2.30 P. M. on June 4. President 
Hove introduced Dr. W. A. Evans, com- 
missioner of health of the city of Chi- 
cago, Who, in the absence of Mayor F. A. 
Busse, welcomed the association to Chi- 
cago. 

The meeting was then addressed by a 
representative of the Illinois Manufac- 
turers’ Association, who took the place of 
John M. Glenn, secretary of this associa- 
tion, as the latter was unable to attend. 
He described briefly the efforts of the 
manufacturers’ association to secure a 
franchise for an independent telephone 
company in Chicago, which so far have 
been unsuccessful. It is intended, how- 
ever, to continue these efforts. 

President Hoge introduced Il. D. 
Critchfield, of Milwaukee, who expressed 
the appreciation of the telephone associa- 
tion of the welcome it had received. 

At the close of Mr. Critchfield’s address, 
President Hoge read his annual address. 

President Hoge then called for the sec- 
refary’s report, Which was read by John A. 
Harney, assistant secretary. 

The standing committees 
were appointed by the president: 

Cominittee on Amendments to the Con- 
stitution—Charles E. Sumner, chairman, 
Oregon; F. H. Woods, Nebraska; Theo- 
dore Gary, Missouri; M. B. Overly, Ken- 
tucky; Judge Smith, New York. 


following 


Credentials — A. C. 
Lindemuth, chairman, Indiana; Alpheus 


Committee on 


Hoover, Canada; G. oS. Shanklin, Ken- 
tucky ; W. H. Nelson, Kansas; W. H. Bas- 
sett, Ilinois; "F. H. Ferris, New York; 
G. W. Thompson, Ohio; B. H. Pollock, 
Nebraska; F. D. Houck, Pennsylvania; 
J. B. Ware, Michigan; J. W. Barnes, 
West Virginia; E. H. Moulton, Minne- 
sota; W. T. Wynne, North Carolina; F. 
H. Stowe, California; Houck McHenry, 
Missouri. 


Committee on Resolutions—Jaimes S. 
Brailey, Jr., chairman, Ohio; C. W. Kline, 
Pennsylvania; S. S. Lichty, lowa; W. J. 
Uhl, Indiana; W. B. Woodbury, Michi- 
gan; Manford Savage, Illinois; H. D. 
Critchfield, Wisconsin. 

Nominating Comiittee—D. E. Sapp, 
chairman, Ohio; O. C. Snider, Missouri; 
Charles West, Pennsylvania; Richard 
Valentine, Wisconsin; H. S. Baker, lowa; 
E. L. Barber, Kentucky; M. L. Clawson, 
Indiana. 

Auditing Committee—Charles West, 
chairman, Pennsylvania; C. C. Deering, 
Iowa; C. S. Norton, Indiana. 

The president announced that Charles 
S. Norton, of Indianapolis, would have 
charge of the question box and that he 
would be assisted bv C. B. Cheadle, of 
Joliet, Il., and A. E. Bouqua, of 
Arkansas. 

The auditing committee, through its 
chairman, Charles W. West, of Pennsyl- 
vania, reported that the total receipts 
from June 26, 1906, up to and including 
May 25, 1907, amounted to $17,444.11. 
There was a cash balance on hand June 
16 of $1,113.73, making a total of $18,- 
557.84. The total disbursements amounted 
to $18,241.60, leaving a balance in the 
treasury of $316.24. The total assets of 
the association amount to $4,254.39, and 
the total liabilities to $5,845.51, leaving a 
deficit of $1,691.12, which has since been 
provided for. . 

Senator ©. W. Kline, of Hazelton, 
Pennsylvania, moved that a committee to 
consider the incorporation of the Interna- 
tional Independent Telephone Association 
he appointed. The motion was carried 
and President Hoge named on this com- 
mittee: Frank L. Beam, Ohio; R. E. Mat- 
teson, Nebraska; W. S. Vivian, Michigan; 
A. C. Davis, West Virginia; Alpheus 
Hoover, Canada. 

The feature of the programme, “Short 
Talks on Practical Subjects,” was taken 
up and President Hoge called for brief 
remarks on “Construction Problems.” C. 
E. Tarte, of Grand Rapids, said: “Most of 
us have been more or less scared at the 
high cost of material, and many have 
ceased work at an inopportune time on 
this account to wait for prices to go down. 
I think this is not altogether wise, 
especially as regards the construction of 
toll lines. It is better in my opinion to 
buy copper for toll lines and go ahead 
now, as we can make good profit even at 
existing prices of material.” Mr. Tarte 
emphasized the advisability of proceeding 
with the building of toll lines so that 


competitors do not get ahead of the inde- 
pendent contpanies and secure the long- 
distance business. 

Charles E. Sumner, of Portland, Ore., 
said: “Construction work in the North- 
west is proceeding rapidly and indicates 
a healthy condition of business in our 


territory.” 


The subject of “Shield Advertising” 
was called, but not discussed. 

C. W. West, of Pennsylvania, infonned 
the convention that a bill has been intro- 
duced in the Pennsylvania legislature 
making it a felony to use any design sim- 
ilar to the American flag for advertising 
purposes. “We have made wide use of the 
shield in Pennsvlvania,” said Mr. West, 
“and it would be a serious thing if we were 
compelled to stop. That matter should 
be taken up at this convention.” Senator 
Kline explained that the Pennsylvania 
legislature intended only to prevent any 
desecration of the flag and appeared to 
consider the matter one to cause no alarm. 

“Collection Methods” was the last sub- 
ject discussed at the first session. J. B. 
Rhodes gave his views as favoring the 
guarantee of good service to be followed 
by vigilant methods in making patrons 
pay promptly. 

At 4.30 the convention adjourned until 
Wednesday morning at 10 o’clock. 

WEDNESDAY MORNING SESSION. 

President Hoge called the convention to 
order at 10.30 o’clock Wednesday morn- 
ing. The topic, “The Long-Distance 
Business,” was taken up, the first feature 
of the discussion being a paper by C. E. 
Tarte, of Grand Rapids, Mich., on “Inde- 
pendent Improvements and Possibilities.” 
Mr. Tartes paper was listened to with 
much interest. In conclusion he said that 
the traffic association established in Michi- 
gan had worked very satisfactorily. Be- 
fore its formation the independent com- 
panies found it difficult to furnish long- 
distance service, as, for instance, his own 
company at Grand Rapids was unable to 
handle or control the toll business properly 
after it had left the lines of that com- 
pany. Now every company felt assured 
that it would receive its just share of the 
haul and all concerned worked in har- 
mony to make the service a success. He 
urged every state to form such a clearing 
association and offered to render any as- 
sistance within his power to help along 


- that line. 


A. L. Tetu, of Indianapolis, who is 
going to Portland, Ore., to become .man- 
aver of the Howe company ofthat- oity, 
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was called upon and in an earnest address 
urged independents to stand together. 

Senator C. W. Kline, of Pennsylvania, 
took up the discussion of long-distance 
lines and said that the sooner the inde- 
pendents realize that the long distance 
must be divorced from local matters the 
better. How to accomplish this must be 
seriously considered. He favored all the 
interests of a state forming an overlying 
long-distance company to take care of that 
kind of business. He urged the necessity 
of giving the public good service and con- 
vincing the people that the independents 
can give as good service as the Bell. Sena- 
tor Kline pointed cut the unsatisfactory 
features of long-distance communication 
under the varying conditions of different 
companies and said that in his experience 
he found that no matter how well his own 
company performed its work it was blamed 
for the shortcomings of other companies 
which had a part in the transmission of 
the messages. Each company had to be 
responsible for the weakest spot in the 
chain. 

Following Senator Kline, Mr. Hulett 
said: “It seems to be the consensus of 
opinion to have long-distance telephones. 
The question seems to be, how to get 
them? It takes money. The united action 
of the independent telephone men will ul- 
timately bring about a long-distance tele- 
phone system. A careful study of the 
situation for the past four years leads me 
to believe that there is now an opening. 
I believe we must enter into the telegraph 
business. Some three years ago there was 
a movement started in Chicago to do that. 
sircumstances were against it at that 
time. There is no reason in my mind why 
the telephone and telegraph business can 
not be consolidated. I believe that a 
movement emanating from the independ- 
ent telephone people will bring to your 
support capital and customers for the in- 
_ dependent telegraph-telephone people. To 
the leased-wire people who are using from 
half a mile upward of leased wire I say 
make their fight your fight and your fight 
their fight. With these people you can 
build your telephone lines and you can 
operate them. One firm here pays $750 
for leased wires and it is too small for 
the Western Union to take into considera- 
tion. Why can not you arrange to do that 
business ?” | 

Mr. Gladden, of the Committee on 
Resolutions, presented a resolution which 
expressed the appreciation of the associa- 
tion for the invaluable services rendered 
by President James B. Hoge during the 
three years he has served as president. 
This was adopted by a rising vote. 
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A resolution was also adopted condemn- 
ing vigorously any connection’ with Bell 
companies, which, it’ was reported, was 
being sought. Another resolution, also 
adopted, declared that the association 
would recognize any independent company 
on the ground and giving satisfactory 
service and would repudiate any other 
company which attempted to enter its ter- 
ritory. 

The roll of states was called and a num- 
ber of reports showing satisfactory condi- 
tions were made. 

C. S. Norton, secretary of the Indiana 
association, then read a paper entitled 
“The Indiana Situation.” | 

James S. Brailey, Jr., of the United 
States Telephone Company, Toledo, Ohio, 
delivered his paper on “The Strength of 
tke Chain.” 

The report of the Committee on Forms 
of Accounting was presented by Charles 
West, of Pennsylvania, and upon motion, 
was accepted. 

W. J. Stadelman, of Sioux City, Iowa, 
read a paper on “Long-Distance Advertis- 
ing.” 

Frank Hart, of Pittsburg, Pa., contrib- 
uted a paper on “How to Handle Long- 
Distance Business.” 

J. B. Earle, of Waco, Tex., read a 
paper on “Telephone Legislation in 
Texas.” 

THE ANNUAL BANQUET. 

Wednesday evening the annual banquet 
of the association was held in the banquet 
hall of the Auditorium. Nearly 400 were 
seated at the tables. Senator Kline, of 


¢ e 
Pennsylvania, acted as toastmaster of the 


evening. Luke Lee, of Nashville, Tenn., 
responded to the toast “The New South.” 
T. Harvey Ferris, of Utica, N. Y., spoke 
on the subject, “The Empire State,” and 
Helm Bruce, of Louisville, Ky., discussed 
“The Telephone in Modern Life.” Toast- 
master Kline called upon several other 
:peakers to make remarks. 
THURSDAY SESSION. 

Thursday morning the convention re- 
assembled at ten o’clock, and J. M. Plais- 
ter, of Ft. Dodge, Iowa, read a paper on 
“The Toll-Line Clearing House.” 

J. S. Haley, of Livingston, Mont., read 
a paper on “Where the Copper Comes 
From.” 

At this time the question box was 
opened. 
led to interesting discussions. The first 
question was: “What is the best illustra- 
tion to impress upon the public the cost 
of operating an exchange increasing with 
the number of its subscribers?” This was 
discussed by Messrs. Polk, Thayer, Thomp- 
son, Fisher and Tarte. 


The inquiries contained therein” 
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At this point W. B. Woodbury, of De- 


troit, chairman of the finance committee, 


requested that he be allowed to read the 
report of the committee appointed to raise 
funds to meet the deficiency: “At the 
meeting of the executive committee held 
at Indianapolis, May 15, President Hoge 
reported that there would be on June 1 
a deficit of $5,800, and that he had ex- 
hausted every means in his power to pro- 
vide this amount. After some discussion, 
it was resolved to confer with the manu- 
facturers and publishers with a view of 
financing this debt. To this end a com- 
mittee was formed consisting of E. L. 
Barber, C. Y. McVey, W. D. Woodbury, 
H. B. McMeal, W. H. McDonough, J. G. 
Ihmsen and Walter E. Doolittle. This 
committee started at once upon the raising 
of the amount necessary, and. solicited 
subscriptions from operators, publishers, 
manufacturers and supply dealers. The 
net result of its work is that it has handed 
to J. G. Splane, treasurer of the Interna- 
tional Independent Telephone Associa- 
tion, the sum of $6,705, which is $905 
over and above the amount of the deficit. 
It has also handed to him a list of pledges 
amounting to $1,775.” 

A paper on “Independent Telephone 
Securities as an Investment” was read by 
William L. Moellering, of Ft. Wayne, Ind. 

Charles E. Sumner, of Portland, Ore., 
discussed briefly “Post-Office Telephones 
and the Washington Situation.” At the 
next session of Congress a bill will be in- 
troduced granting an independent tele- 
phone franchise at the national capital. 
At present the Bell has a monopoly at 
Washington, and at one time the Post- 
Office Department issued an order which 
practically recognized and made effective 


-that monopoly. Since then that order has 


been rescinded, and there is now no reason 
why there should not be an independent 
system operating in the District of Colum- 
bia. Mr. Sumner urged the members of 
the association to secure the support of 
their representatives in Congress for an 
independent franchise. 

Senator Kline reported from the com- 
mittee on resolutions a resolution cover- 
ing the Providence (R. I.) situation. 
The resolution pledged the independent 
telephone men who are trying to gain an 
entrance into Providence warm support 
and seconding their efforts in every way. 
A copy of the resolution proving that the 
International Independent Telephone As- 
sociation is back of the Providence men, 
will be sent to the mayor and city council 
of that city. The resolution was adopted, 
as was also the usual resolution of thanks 
to the _manufacturers, ,supplyy houses, 


Chicago committee and every one else who 
assisted in entertaining the convention. 

Dwight E. Sapp, of Mt. Vernon, Ohio, 
as the chairman of the nominating com- 
mittee, read the following list of nomina- 
tions: 

President—Theodore Gary, of Missouri. 

First vice-president—Frank L. Beam, 
of Ohio. 

Second vice-president — Charles E. 
Sumner, of Oregon. 

Third viec-president—E. B. Fisher, of 
Michigan. 

Fourth vice-president—Alpheus Hoover, 
of Canada. 

Secretary—Charles West, of Pennsyl- 
vania. 

FTreasurer—Manford Savage, of Illinois. 

As the present constitution and by-laws 
made provision for only two vice-presi- 


dents, Frank I. Woods, of Nebraska, 


moved that the convention vote at first 
on the election of president, first and 
sccond vice-presidents, secretary and treas- 
urer. The motion was carried, and on a 
subsequent motion made by Mr. Sapp 
the above-named nominees for the respect- 
ive offices were unanimously elected. 

President Gary was conducted to the 
chair and delivered a brief address in 
which he expressed his appreciation of the 
honor conferred upon him and his de- 
termination to spare no efforts to advance 
the welfare of the association. 
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Secretary. West was conducted to ‘the 
secretary's desk and in a few well-chosen 
words thanked the convention for the 
honor conferred upon him and promised 
to use every cffort to advance the interest 
of the association. 

Manford Savage, the new treasurer, was 
given the floor and addressed the conven- 
tion. 

Charles E. Sumner, the chairman of the 
committee on constitution and by-laws, 


INTER- 


PRESIDENT 
NATIONAL INDEPENDENT TELEPHONE Asto- 
CIATION, 


Mr THEODORE Gary, 


was recognized and read eight amend- 
ments which make important changes in 
the association’s constitution, all of which 
were adopted. 


-tee within thirty days. 
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These make changes in the number of 
officers; in the standing committees; in 
the method of fixing the time and place of 
the conventions; the executive committee 
is empowered to create sectional member- 
ships for manufacturers, supply dealers, 
engineers and publishers; the additional 
sections suggested in the president’s ad- 
dress are provided for; the treasurer is 
authorized to pay bills approved by the 
president and secretary, without obtaining 
approval of the executive committee; cer- 
tain changes are made in the duties of the 
advisory board, and in those of the execu- 
tive committee. 
President submitted 


several other amendments which were also 


Former Hoge 
adopted. “One of them was to drop the 
words “of America” from the title of the 
association, as he said the name was too 
long and unwieldy. Mr. Hoge also moved 
to amend the by-laws so as to continue 
the finance committee, and the president 
was authorized to name a finance commit- 
There will be 
seven members. It was also agreed that 
states having less than 10,000 units shall 
not be debarred from representation in the 
association. 

At 1.30, there being no further business, 
the convention adjourned. 


The Exhibit of the Telephone Manufacturers. 


The Rock Island Battery Company, of 
Cincinnati, Ohio, had on exhibition the 
celebrated Rock Island dry batteries. 
Myer A. Loeb, general manager, and 
Charles Wilson, sales department, were in 
attendance. As a souvenir, the delegates 
were presented with an attractive paper 
cutter. 

Durant Electric Supplies Company, 
Chicago, HL, had on exhibition the cele- 
brated ironite duplex drop wire and a 
number of other electrical and telephone 
specialties. This company’s exhibit af- 
tracted a great deal of attention. H. S. 
Durant, president; F. W. Pardee, treas- 
urer; J. F. Crook, vice-president, were in 
charge of the exhibit. 

Miller Anchor Company, Norwalk, 
Ohio, had on exhibition a full line of its 
anchors. The company was represented 
by G. H. Miller, president, and F. B. Mil- 
ler, vice-president. 

F. B. Cook, Incorporated, Chicago, HL, 
exhibited a new porcelain terminal for out- 
side work. This isa new device just put 
on the market by this company; also full 


line of standard terminals, protective de- 
vices and accessories. Those in attend- 
ance at the exhibit were F. B. Cook, I. R. 
Cook, F. A. Rader, E. E. Dewey, S. C. 
Harvey, J. M. Moore, John F. Tompkins, 
C. C. Nowburn and F. R. Parker. 

L. M. Ericsson Telephone Manufactur- 
ing Company, Buffalo, N. Y., represented 
by J. H. Montague, sales manager; Joseph 
R. Power and Il. B. Hewitt. This com- 
pany exhibited switchboards, telephones, 
parts and novelties. 

Vote-Berger Company, La Crosse, Wis., 
exhibited a full line of switchboards, tele- 
phones and D. & T. anchors. They ex- 
hibited a 3,200-line ballast central energy 
switchboard. The company was repre- 
sented by M. I. Berger, secretary and 
treasurer; C. D. Enochs, chief engineer, 
and J. F. Pfeiffer. A miniature D. & T. 
anchor in the form of a scarf-pin was 
given away by this company as a souvenir. 

W. N. Matthews & Brother, St. Louis, 
Mo., exhibited the well-known Stombaugh 
guy anchor, also the Hargis cable-splicing 
joint and the Callahan cable roller. 


Claude Mathews and O. R. Johann were ° 
in charge of the exhibit. 

Wire and Telephone Company of Amer- 
ica, Rome, N. Y., exhibited a line of Easo- 
phones and rubber-covered telephone 
wires. Represented by Frank M. Potter, 
Jr., vice-president; H. A. Hammond, 
manager of sales, and A. J. Kennedy. 

Long-Distance Telephone Manufactur- 
ing Company, South Bend, Ind., had on 
exhibition telephone apparatus for heavy 
work, battery, wall instruments and desk 
sets. J. W. Culp and R. E. Willard were 
in charge of the exhibit. 

Chance Manufacturing Company, Cen- 
tralia, Mo., exhibited the skyrocket light- 
ning arrester. Exhibit in charge of A. B. 
Chance, secretary and treasurer. 

American Clock Company, Chicago, T., 
exhibited its new telephone time stand 
which prints in quarter minutes; exhibi- 
ton in charge of P. J. Hertz. 

Automatic Electrie Company, Chicago. 
TI., exhibited a 100-line unit of column 
battery automatic switchboard with twelve 


(Continued cn page 9938.) 


June 15, 1907 


POWER DEVELOPMENT ON THE 
KOOTENAY RIVER FOR THE WEST 
KOOTENAY POWER AND LIGHT 
COMPANY, LIMITED.' 


BY ROBERT A. ROSS AND HENRY HOLGATE. 


The Kootenay river rises in the north- 
ern part of Windermere, in British 
Columbia,.a short distance east of the 
head waters of the Columbia river, and 
flows southerly parallel to the north-flow- 
_ ing waters of the Columbia for fifty miles, 
thence through Fort Steele and across the 
International Boundary into United 
States territory, flowing south and north- 
west for a distance of about 120 miles. 


POWER DEVELOPMENT 
ra 


WEST KOOTENAY POWER & LIGHT Co. 
LOCATION OF NEW GENERATING STATION 


Sane ov fear 


ELECTRICAL REVIEW 


of maximum flow has been made as far 
as is known. The periods of high and 
low water differ from those of rivers not 
situated in mountainous country, and, in 
the case of the Kootenay river, which 
largely depends for its supply from the 
masses of melting snow on mountains of 
great altitude, the high water period is 
comparatively late in the season, highest 
water being in June and July. 

The power development herein de- 
scribed was built at the Upper Bonnington 
Falls, the lower falls having been par- 
tially developed some years ago by the 
same company. The site for the develop- 
ment of the upper falls was chosen on the 


Fra. 1.—THE SITE oF THE POWER D&VELOPMENT OF 1HE WEST KOOTENAY POWER 
AND LLIGHT COMPANY. 


It then.enters Canadian territory again, 
and soon expands into what is known as 
Kootenay Lake, which receives a number 
of small streams in its northern arm. 
The lake discharges by way of the west 
arm, at the western end of which is the 
town of Nelson; the river keeps a south- 
westerly course to its junction with the 
Columbia river at Robson. The total 
length of the river is about 350 miles, 
and the area drained by it and its tribu- 
taries, above a point ten miles below Nel- 
son, is some 9,800 square miles, of which 
2,500 square miles are United States ter- 
ritory. | 

The minimum flow of the river, at a 
point about nine miles below Nelson, was 
found to be 5,850 cubic feet per second. 
These measurements were taken in Janu- 
ary, 1905, when the water in the river 
was lower than at any season previously 
observed. The variations in flow of the 
river are very great, but no measurement 


1 Read at joint meeting of the mechanical and elec- 


trical sections of the Canadian Society of Civil Engi- 


neers, May 9, 1907. 


north bank of the river, and is generally 
shown on accompanying diagram Fig. 1. 

The channel between the Rocky Island 
and the north bank was made use of 


for approach and _ tail-race; the power- 


house was built in the river, and a coffer- 
dam was built from the bank to the island, 
thus unwatering the whole site and divert- 
ing the water to the south of the island. 
Although the natural channel assisted ma- 
terially in the development work, yet 
about 40,000 cubic yards of rock had to be 
removed to provide power-house founda- 
tions and tail-race. The removal of this 
rock was somewhat difficult, owing to the 
confined area in which the work had to 
be done, the difficulty of disposing of it, 
the nature of the rock (Nelson granite) 
and the irregularity in direction of the 
seams in the rock, some of which had to 
be excavated under water. As a large 
part of the concrete work admitted of the 
use of large stones, those most suitable for 
the work were piled up in convenient 
places for this purpose, and a large quan- 
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tity was passed through crushers and used 
in the concrete. 

The variations between high and low 
water above and below the falls do not 
correspond. The reason for this is, that 
at present the flow of the river below the 
falls is restricted by a number of rocky 
islands. These hold back the flow of the 
stream, but it is the intention to improve 
this channel, so as to afford more channel 
area and more nearly equalize the rise and 
fall below the falls with the rise and fall 
above them. 

Owing to these variations, which can 
never be entirely eliminated (except at a 
cost beyond commercial practicability), the 
vertical type of wheel setting was adopted, 
using all the head available at all stages 
of water, instead of adopting a head which 
would be nearly constant and which would 
involve the sacrifice of a large amount of 
power for periods when low water pre- 
vailed. Of course, when the natural hea:l 
is least, the volume of water used is not 
important, as the quantity available is 
more than ample, but at periods of low 
water the head is greatest, and the vertical 
setting is an advantage, since it permits 
the use of the higher head. Had a hori- 
zontal wheel setting been adopted, the 
power-house floor would have had to be 
set above highest water, and, allowing the 
use of a draft tube of twenty-four feet at 
this altitude, the tail-water would have 
had to be maintained at a level above 
low water, which would involve the loss 
of head for a considerable period of every 
year when water was low and, conse- 
quently, when head was most valuable. 

It is the intention to increase the 
natural head by building a timber dam 
across the river to a height that will drown 
the rapids above the fall, thus affording an 
increase of head of ten feet, and the ma- 
chinery and works are designed to mect 
this condition. This work will be done 
during the current year. There are no 
troubles from ice on this river. 

It is possible to construct works at the 
outlet of Kootenay Lake to maintain 
the lake level more nearly uniform, and 
thus to assist materially in reducing maxi- 
mum discharge and increasing minimum 
discharge of the river below this point. 
This will render working conditions much 
better and increase the potentiality of the 
river considerably. However, the matter 
has not yet been considered by the govern- 


ment, though it would afford advantages 


of public benefit in the navigation of the 
lake, which is now, and will perhaps al- 
ways be, a part of the transportation sys- 
tem of this districty owing to thë great 
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difficulty of constructing a railway from 
Kootenay Landing to Proctor, located sev- 
enteen miles above Nelson. 

The power-house construction and ar- 
rangement are shown on the accompany- 


Fie. 2.—West KOOTENAY POWER AND LIGHT COMPANY. 


ing sketches, Figs. 2 and 3, and the photo- 
graphs, Fig. 4 and 5. The building is 
entirely of monolithic concrete construc- 
tion, reinforced wherever necessary; the 
reinforcement consisting of round steel 
rods, and in some places of steel rails, 
which were used in parts of the structure 
under severe strain. 

The general scheme can readily be seen 
by referring to Fig. 2. The water enters 


Fic. 8.—Wrset Koorexay POWER AND LIGHT COMPANY. 


the flume through the submerged openings 
between the piers, and can be shut off by 
gates or by stop logs, the latter being pro- 
vided for, so as to render the gates ac- 
cessible in case of emergency. Behind the 
gates are the screens, which are thus ren- 
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dered accessible for repairs or cleaning if 
necessary. The water flows down the tube 
formed in the concrete to the wheels, of 
which there are three on each shaft, two 
discharging into the upper draft tube and 


one into the lower tube, uniting in a coin- 
mon discharge, which is placed below low 
water. The draft tubes are molded in 
concrete and have no steel lining, being 
built up with the structure, cored open- 
ings in the monolith. Care was taken to 
secure a very smooth surface on the inside 
of all passages for water, and their curves 
and cross sections were designed to offer 
as little resistance as practicable. 
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tension cables are all located in the cham- 
ber below the power-house floor, Fig. 6, 
the only machinery on the floor being the 
generators, controlling board and the low- 
tension switches. The crane travels the 
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length of the power-house and over the 
railway track, so that all machinery can 


~be handled from the car to place by the 


crane. Any leakage through the up-stream 
wall is taken care of in the air space and 
drained off. 

The tail-race openings are also provided 
with gates and stop logs, which can be. 
closed, and any chamber can be emptied 
of its water by a system of drains and 
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The exciter turbines are similarly ar- 
ranged, but are made to operate under a 
constant head by having the discharge at 
a higher level, which level is maintained 
by a weir, Fig. 3. 

The pressure pumps, governors, and low 


valves, leading the water from any one 
chamber to a well at the south end of the 
building, where a centrifugal pump 
throws it out into the tail-race. The 
head water is admitted through a by-pass 
as shown on plan Fig. 2.The | whole 
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scheme provides the greatest facility for 
inspection and making of repairs when 
necessity arises. 

The transformer house and switch 
room are clearly shown in plan and sec- 
tion in Figs. 7 and 8, and Fig. 9 gives 
a view of the exterior. The floor of the 
transformer room is at such a level as to 
permit of the transformers being wheeled 
on their own trucks from a flat-car on 
the railway siding into place. The trans- 
formers are entirely separated from the 
switch room by a concrete wall, and the 
whole building is of concrete, including 
the partitions and barriers. 

Owing to the peculiar location neces- 
sary for the transformer and switch build- 
ing in relation to the power-house, it was 
necessary to throw arches over a gap in 
the rock to provide foundations for the 
building. 

As this work is the largest single piece 
of concrete construction yet built in the 
province, it is satisfactory to be able to say 
that the whole of the cement used was 


Fro. 4.—West KOOTENAY POWER AND LIGHT 
COMPANY. VIEW oF PowER-HousE UNDER 
CONSTRUCTION. 

manufactured in British Columbia, and 

successfully passed the rigid tests of the 

engineers prior to acceptance. 
Hydraulic Machinery—Each main unit 
is capable of delivering to its electrical 
generator 8,000 mechanical horse-power 
when operating under a head of seventy 
feet of water and when running at a speed 
of 180 revolutions per minute. The quan- 
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tity of water required by a unit is 1,260 
cubic feet per second, or a volume equal 
to the flow of a river 100 feet wide, five 


feet deep, and moving with a velocity of 


151.2 feet per minute. 
Each 8,000 horse-power turbine con- 
sists of three inward-flow Francis runners 
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the shaft in three sections, three runners 
weighing 4,000 pounds each, couplings 
and bolts, making a total of 170,000 
pounds. The thrust bearing consists of 
two specially close-grained cast-iron discs. 
The lower disc is supported by a ball seat, 
while the upper is securely held in place 
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mounted on a vertical shaft, each runner 
being equipped with its own distributor 
and movable guide vanes. The distrib- 
utors are bolted to heavy cast-iron base 
rings secured to the masonry. The run- 
ners are thus mounted in concrete pits, 
which form the turbine wheel casings and 
the draft tubes for carrying the discharge 
water to the tail-race. 

The runners are made of special turbine 
metal of approximately eighty-eight parts 
copper, ten parts tin, and two parts zinc. 
Each is made in one piece, cast in cores 
and bolted to the hub. The hubs are made 
by enlarging the shaft at the points where 
the runners are attached, and heavy 
flanges are turned on the shaft above the 
hubs, to which the runners are securely 
bolted. 

The upper and intermediate runners dis- 
charge in opposite directions into a com- 
mon-draft tube, the upper one discharging 
downward. The lower runner, like the 
upper one, discharges downward also, but 
into its own individual draft tube. The 
chamber above the upper runner is by- 


‘passed to the draft tube, which relieves 


the pressure in the chamber, and thus 
eliminates the hydraulic thrust-of this 
runner. As the other two runners dis- 
charge in opposite directions, the total re- 
sultant thrust on the shaft is theoretically 
zero. The thrust bearing, however, has been 
designed to take care of a generous amount 


of thrust over and above the dead weight 


of the revolving parts. The revolving 
parts consist of the rotor of the generator, 


DOWN-STREAM VIEW OF POWER-HOURE. 


by an adjusting nut on shaft. The discs 
have raised lips on the outside and inside 
circumferences, so as to form an annular 
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SYSTEM. 
pressure chamber, into which the oil is 
forced under a pressure of 250 pounds, 
which lifts the revolving parts. When 
these parts are lifted the oil escapes be- 
tween;-the. surfaces, of, the, discs, by this 
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means supporting the total weight on a 
tilm of oil. 

The thrust bearing is covered with a 
cover, fitted with glass peep holes. The 
oil is supplied to the bearing from a high 
pressure triplex pump, capable of working 
under a pressure of 500 pounds per square 
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operating piston, which is connetted to 
the vane operating shaft. 

An oil pump, a pressure tank, and the 
necessary piping is furnished with each 


governor. 


In order to control the speed of the 
turbines from the switchboard, each gover- 
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inch. This pump is directly driven from 
the main turbine shaft by bevel gearing 
and countershaft. Each turbine has its 
own pump, oil tank, piping, gauges, etc., 
which, in fact, is a complete system in 
itself, and independent of the governor 
system. 

An extra motor-driven pump, with pip- 
ing, has been provided, which is arranged 
to act as a spare for any one of the main 
units or exciters, but its primary use is 
to supply oil to the turbine when start- 
ing up. l 

The main turbine shaft is kept in align- 
ment by three guide bearings. The upper 
guide bearing is built in conjunction. with 
the thrust bearing. It is lined with Par- 
son's White Brass and is lubricated by oil 
supplied under pressure. 

The intermediate and lower guide bear- 
ings, the former situated above the up- 
per runner, and the latter between the 


intermediate and lower runners, are of 


lignum vitæ, made by driving lignum 
vitæ into the dovetail spaces in the bronze 
As these bearings are submerged, 
they are well lubricated with water and 
require little or no attention. 

The water is distributed to the runners 
through malleable iron movable guide 
vanes finished smooth, so as to offer little 
resistance to the water. These vanes are 
operated by means of links from one side 
of the vane. The links are connected up 
to the vane operating ring. The rings are 
operated by rods and levers from a vertical 
shaft which leads to the operating deck, 
where the governor is located. 

The revolving balls of the governor con- 
trol a pilot valve attached to an equaliz- 
ing lever. This valve operates a relay 
valve, which in turn controls the main 


boxes. 


PLAN OF TRANSFORMER IIOUSE. 


nor 1s furnished with remote electric con- 
trol. 

The two upper sections of the main tur- 
bine shaftingare joined together by a cast- 
steel coupling four feet in diameter. The 
brake mechanism is fitted about the coup- 
ling, the outer edges forming the brake 
band. Two brake-shoes are applied on 
the brake band, and a hand mechanism is 
arranged so that a force of 10,000 pounds 
is brought on each brake-shoe. 

Each turbine is guaranteed to give an 
efficiency of at least eighty per cent when 
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ELECTRICAL DEVELOPMENT. 
The general scheme of clectrical distri- 
bution is so arranged that power can at 
present be delivered to Phcenix, seventy- 
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nine miles distant, at 60,000 volts; Grand 
Forks, sixty-nine miles distant, at 60,000 
volts; Greenwood, eighty-three miles dis- 
tant, at 60,000 volts, and to Rossland, 
thirty-two miles distant (in the latter 
case over the existing lines of the old 
plant), at 22,000 volts. 

It will be seen that owing to the com- 
plication involved in tying-in to the old 
plant two transmission voltages were re- 
quired, and therefore transformers, switch- 
ing apparatus, ete., had to be provided for 
hoth. 
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EXTERIOR View OF TRANSFORMER 


House AND SwiTcH Room UNDER CONSTRUCTION. 


delivering 8,000 horse-power and operat- 
ing under a head of seventy feet running 
at a speed of 180 revolutions per minute. 

The hydraulic machinery is all the 
product of the I. P. Morris Company, 
whose hydraulic engineer, W. M. White, 
designed and carried out the work so suc- 


cessfully. 


The whole of the power so far sold is 
used for mining work for large motor 
equipments, for the lighting and power 
of the mines, and the lighting require- 
ments of the various mining towns above 
mentioned. 

In addition, it is thought that the com- 
pany will be able, at¢some.timein the 
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not distant future, to sell power to the 
railways in the vicinity of Rossland for 
operating, especially on the heavy grades 
necessary in attaining the elevation of 
the Rossland camp. The haulage over 
those grades at the present time is operated 
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tors are four in number, each of 4,500- 
kilowatt capacity at 2,200 volts and eighty 
per cent power-factor, at a frequency of 
sixty cycles, being of the umbrella type 
and directly connected to vertical water- 
wheels. Two units only are at present 
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by steam locomotives of special type. In 
some cases these are geared, and switch- 
backs are established along the route in 
order to ease grades and for safety. As 
the heaviest grade does not exceed four 
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installed. Fig. 10 shows the generator 
floor during construction. 

The exciters are two in number, each 
of a capacity sufficient to excite the entire 
equipment when finally installed. These 
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which all operating transformers are 
placed, forms the base of a platform, upon 
which are mounted nineteen 2,200-volt oil 
switches, all being motor-operated by dis- 
tant control from the bench-board. 

The bench-board, which contains the 
controls for the whole of the station, in- 
cluding the 2,200-volt switches, 20,000- 
volt switches, 60,000-volt switches, to- 
gether with the speeders for the water- 
wheels, is situated in front of the instru- 
ment panel at the end of the station, all 
connections thereto being reduced to a 
pressure of not®over 110 volts for safety. 

The general switching arrangement has 
been worked out on the basis of two sep- 
arate and distinct plants, which may be 
coupled together or run separately on any 
transmission line or any bank of trans- 
formers. 

The cables for connecting to the low 
voltage bus-bars, and from thence to the 
transformer station adjacent, are all rub- 
ber covered and drawn into bituminous 
fibre ducts, which are embedded in the 
concrete floors, partitions, etc. 

Transformer Station—The transformer 
station is arranged for four banks of 
60,000-volt transformers, each trans- 
former being of 1,875 kilowatts capacity, 
at 60,000 volts, and one bank of three 
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and one-half per cent, this is quite within 
the capacity of a modern electric locomo- 
tive of considerably less total weight than 
the present steam machines, and as the 
advent of the single-phase motor has ren- 
dered it possible to operate without the 
use of rotary converters or dynamo motor 
sets, the problem is much simplified. 
Generators and Exciters—The genera- 


are also of the umbrella type and directly 
connected to vertical wheels. 

Generating Station Switchboard— 
Current is carried at 2,200 volts to 
the bus-bars, in compartments elevated 
above the station floor, and formed en- 
tirely of concrete, all parts being thor- 
oughly barriered with the same material. 
The top of this bus-bar compartment, in 


transformers, each of 1,000-kilowatt ca- 
pacity, at 20,000 volts, for interconnecting 
between the station herein described and 
the old development, which is distant 
about one mile; of these two banks of 
60,000-volt and one bank of 20,000-volt 
{ransformers have been installed. 

All of the switches throughout the 


transformer house are motor-operated and 
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controlled from the bench-board in the 
same station. 

In every case live parts, such as wires, 
ete., are kept three feet apart and eighteen 
inches from all walls and barriers, and 
mounted on 60,000-volt insulators. The 
transformers are oil-filled and water- 
cooled, and have all the necessary connec- 
tiong for natural circulation of water and 
for handling of oil into and out of storage 
tanks by means of oil pumps. 


SUBSTATIONS > PHOENIX, 


GREEN WOOD. 


GRAND FORKS, 


The design of these substations, all of 
which are alike, is shown in Fig. 11. 

Both the transmission lines enter the 
tower through special entrances, consist- 
ing of plate glass and porcelain tubes; 
from whence the lines pass through the 
choke-coils and diseonnecting switehes, 
and from there into the high-tension dis- 
tant-control oil switches, and finally into 
the main transformers, being transformed 
in pressure from 50,000 to 2,200 or 440 
volts, as required by the motor service. 

The transformers of 1.000 kilowatts 
each are located in banks of three in sep- 
arate compartments, the necessary cooling 
water and oi] piping and tanks being sup- 
plied. The transformers are mounted on 
trucks and arranged so that thev can 
readily be run out of the compartments. 

High-Tension Switch Room and Tower 
—In this compartment are installed all 
the high-tension apparatus, lightning ar- 
resters, switches, ete. The floor of this 
compartment ‘is raised four feet above 
the gencral level, the space thus rendered 
available being used for carrying the high- 
tension lines connecting between lines and 
switches. For convenience in inspecting 
and cleaning the lightning arresters, etc., 
an elevated walk-way has been provided in 
this compartment. All low-tension cables 
are carried in fibre conduit set in concrete. 

Tow-Tension Switchboard Room—This 
room contains all the control apparatus 
for the high-tension switches, ete., as well 
as feeder panels for low-tension lines, also 
the storage batterv for operating the mo- 
tor-operated switches, motor generator set 
for charging the batteries, ete. One end 
of this compartment is reserved as a store- 
room for supplies. 

The construction of this entire plant 
was done by dav labor under the super- 
vision of the engineers. It was commenced 
in June, 1905, and water was admitted 
to the forehay December 2-4, 1906. Ex- 
citers were operated on December 29, and 
one of the power units went into commis- 
sion on the following day. 
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NEW DEVELOPMENTS IN ARC LAMPS 
AND HIGH-EFFICIENCY 
ELECTRODES. ' 


BY GEORGE M. LITTLE. 


Arcs for lighting may be formed be- 
tween electrodes of many different kinds. 
This paper deals with the development of 
the so-called magnetite electrodes and of 
a lamp suitable for burning them. A few 
points of comparison between these me- 
tallic-oxide electrodes and carbon elec- 
trodes will be considered, and some of the 
many interesting advantages possessed by 
the metallic-oxide electrodes and lamp will 
be touched on. Among these are the long 
life, high efficiency and good distribution 
and color of light. 

The magnetite electrodes were so named 
because magnetite is usually one of the 
constituents of the negative or cathode, 
but it would be more satisfactory to call 
them metallic-oxide electrodes, as, in ad- 
dition to the magnetite, there are always 
at least two other oxides present, namely, 
oxide of titanium and oxide of chromium. 

These electrodes are made in a very dif- 
ferent manner from the carbon electrodes. 
As is well known, the latter are squirted 
or molded from a plastic mixture and are 
baked; the carbon furnishing sufficient 
mechanical strength and electrical con- 
ductivity. A metallic-oxide electrode can 
not be made this way, for it is a familiar 
fact that a fine powder is a poor conductor, 
no matter of what it is composed, and as 
these electrodes are made for the most part 
from finely powdered oxides, it is evident 
that a conducting binder or a conducting 
case would have to be used. In practice, 
the mixture of oxides is tamped into a thin 
iron tube and the end sealed in an are. 

The oxides have distinct and separate 
reasons for their presence. The titanium 
oxide has the property of rendering the 
are luminous; and it mav be here noted 
that the metallic-oxide are is a flame arc, 
the light not coming from a crater as with 
carbons. The oxide of iron gives con- 
ductivity to the fused mixture when cold, 
the other oxides being conductors only 
when hot. The oxide of chromium pre- 
vents a too-rapid consumption, so that by 
its use an electrode may be given a very 
long life. 

The positive, or anode, used with these 
metallic-oxide negatives is generally a 
metal and is consumed much more slowly 
than the negative. This is contrary to 
what would be expected, judging by the 
action of carbon electrodes. 

There are a number of advantages pos- 
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sessed bv the metallic are over the carbon 


arc. In the first place, the efficiency is 


much better; that is, a metallic are lamp 
operating on a four-ampere current with 
approximately sixty-five to seventy volts 
at the are will give a light equal or supe- 
rior to that of a 6.6-ampere, seventy-five- 
volt, direct-current, enclosed-carbon arc 
lamp. 

The distribution of light is far better. 
This is owing to the fact that in the 
enclosed-carbon are practically all the 
light comes from the crater on the flat 
under-surface of the upper electrode, 
most of it being thrown down and not 
serving to illuminate the street between 
lamps. The light from the carbon arc 
itself is weak and of a blue color. This 
is very pronounced at times, especially if 
the flat under-surface of the upper elec- 
trode is somewhat inclined, thus hiding 
the crater. In the case of the metallic- 
oxide electrodes, the arc is itself the source 
of light, practically none coming from the 
crater, except by reflection. The metallic 
arc is much like a candle flame, having 
its luminous and non-luminous zones. 
The light is brightest near that end of the 
are which is next to the negative electrode, 
and comes from a hollow cone-shaped 
mantle of volatilized oxide of titanium 
rendered incandescent by the heat of the 
arc, just as in the candle flame the light 
comes from a hollow cone-shaped mantle 
of carbon particles made white hot by the 
heat of the flame. 

The voltage required to maintain a me- 
tallic arc is less than that of an enclosed- 
carbon are. It is a familiar fact that an 
enclosed-carbon lamp will not burn prop- 
erly with the are voltage down to sixty- 
five, while a metallic are will burn well at 
less than fifty-five. Metallic arcs are ad- 
justed to burn at from sixty-five volts to 
seventy-five volts in different cases, while 
the carbon arcs are all set at eighty. This 
is a very evident advantage in favor of 
the metallic arc, as more lamps may be put 
on a circuit without raising tne voltage 
on the line. 

The life of carbon electrodes, as a rule, 
is not over 150 hours, while the metallic- 
oxide electrodes can go considerably 
longer. 

The uniform white color of the metallic 
arc is in marked contrast to the change- 
able blue and white of the enclosed-earbon 
arc. 

As the metallic-oxide electrodes are not 
burned “enclosed,” there is no inner globe 
required on the lamp. 

While it looked easy to secure all of 
these advantages, many—dilficulties, ap- 


- been overcome. 
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peared, but they have now practically all 
In the first experiments 
the electrodes were trimmed with the 
anode or positive above and the negative 
or metallic-oxide electrode below, just as 
carbon lamps are trimmed, but a number 
-of troubles presented themselves. 


\L-Non Luminous 
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Sixth—The negative or metallic elec- 
trode was seen to burn to a blunt taper 
point, causing the are to be very un- 
steady, as it tended to leave the end and 
run up the side in the manner of the 
carbon arc when flaming. 

As noted above, the bright portion of 
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Fic. 1.— A—METALLIC ARC WITH NEGATIVE BELOW. 
B—CANDLE FLAME. 
C—METALLIC ARC WITH NEGATIVE ABOVE. 


First—The bright portion of the are 
was near the surface of the lower elec- 
trode, which cast a large shadow. 

Second—The light reflected from the 
brilliant surface of the fused slag on the 
lower electrode was thrown upward and 
could only be partly saved by using a re- 
flector. 


Third—An under-feed mechanism was 


seen to be necessary, as, contrary to the 
action of carbon electrodes, the negative 
metallic-oxide electrode is the more rap- 
idly consumed. 

Fourth—Only a comparatively short 
metallic-oxide electrode could be used, as 


A 


the metallic are is located near the surface 
of the negative electrode, and it was seen 
to be very desirable to burn the electrodes 
with the negative above, thus getting the 
bright portion of the arc in such a position 
that the shadow thrown down would be 
less, and that the light reflected from the 
brilliant surface of the fused pool of slag 
on the negative electrode would be thrown 
down and utilized instead of being thrown 
upward and wasted. The other advan- 
tages, noted above, possessed by the car- 
bon lamp would be retained if this inverted 
position of the electrodes could be made 
practical, 
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Fia. 2.—A—SHowrne How THE ENps oF CARBONS WASIED AWAY TO A BEVEL 
BEFORE USING THE Down-DRAFT OF AIR. 

B—SHOWING ACCUMULATION OF SPONGE-LIKE Masses oF Soot BEFORE 
USING THE Down-DRAFT OF AIR. 


a long one would necessitate the use of an 
unwieldy long glass globe. This would 
limit the life and could only be met by 
adopting a negative electrode of large 
diameter, which it is evident would be un- 
desirable. 

Fifth—A particularly undesirable fea- 
ture was the gathering of a large amount 
of reddish soot that would collect in 
spongy masses around the electrodes, ob- 
scuring the hght. This had to be removed 
by some mechanical means, such as scrap- 
ing or shaking it off, and some receptacle 
other than the glass globe had to be pro- 
vided to catch it. 


The first attempt to burn the metallic- 
oxide electrode above and the metallic 
electrode below showed that there were 
serious obstacles to be overcome before it 
could become a practical method. In the 
first place, the electrode would not keep 
a square end, but would waste away on 
one side, and the arc would run up this 
bevel, or slope, giving a very unsteadv 
light. In the second place, the volatilized 
oxides of iron, chromium, titanium, and 
so forth would condense on the sides of 
the electrodes and hang down as a fringe 
or curtain, hiding the light. 

The first means taken to overcome these 
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troubles was the introduction of a rotating 
draft of air around the arc. This had 
the effect of forcing the arc to hold to a 
central position, stopped. the crooked 
burning, and steadied the hght, but did 
not take care of the fumes. Attempts to 
blow the fumes away sidewise gave only 
partial success. Finally, a current of air 
was directed down around the arc, and 
this gave excellent results. The electrode 
burned perfectly square, and the clean 
layer of air prevented any gathering of 
fumes. This was a very marked advance, 
as this did away with any need for a 
mechanical scraper or shaker, the soot 
practically all passing out of the chimney 
and not requiring to be caught in any re- 
ceptacle, the globe remaining clean. 
When burning metallic-oxide electrodes 
with the metallic-oxide stick below, copper 
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Fie. 3.—TneE Down-DrRart oF AIR FORCES 
THE Soot To TAKE THE PATH SHOWN BY 
THE DOTTED LINE, EFFECTUALLY KEEPING 
It FROM TOUCHING OR DEPOSITING ON 
ANYTHING. 


was used as an anode with fair results. On 
reversing the position of the electrodes, 
it was found that the new conditions made 
it possible to improve on the action of a 
pure copper anode, and a number of 
changes were accordingly made. In the 
first place, if the arc plays for a time on 
pure copper, it will oxidize the surface. 
This oxide will fuse to a slag that becomes 
an insulator when cold, and on starting 
a cold lamp it is necessary to strike the 
electrodes together hard enough to break 
through the slag. To strike such a hard 
blow is undesirable, as if it is done while 
the lamp is burning—for example, when 


-feeding—it is liable to spatter the fused 


slag out on to the glass globe. A simple 
remedy for this consisted in using an 
anode containing metals or alloys whose 
oxides, when fused together, would make 
a slag that is a good conductor when cold. 
The steadiness of the light largely de- 
pends on the composition of the slag, 
its uniformity and temperature. The 
anode surface is at all times covered with 
this slag, which slowly dissolves the metal 
and is itself slowly volatilized. If the 
are plavs on bare metal it consumes it rap- 
idly, and it was found desirable to secure 
this slag cover from being. knocked off. 
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This was accomplished by providing a 
rough surface for it to cling to, and by 
running the entire anode tip very hot. 

A characteristic property of the metal- 
lic are has been a very noticeable dying- 
down or dimming of the light, which 
would occur at irregular intervals, espe- 
cially after the electrodes had burned for 
twenty hours or more. These dim spells 
would last from a few seconds to two or 
three minutes, when the normal brilliancy 
would return. This is explained as fol- 
lows: In the metallic arc, the brilliancy 
ix largely due to the presence of volatilize: 
oxide of titanium, and anything that in- 
terferes with the uniform evolution of 
vapors of titanium will cause the light to 
dim —for example, the presence of a high 
percentage of highly fusible oxide of 
chromium. This oxide of chromium is 
volatilized at a slower rate than the 
oxides of titanium and iron, and after the 
electrode has beep burning some twenty 
hours the slag on the end of the cathode 
has become very rich in oxide of chromi- 
um, which forms a film on the surface 
of the fused pool of oxides. When the 
film is not present there is a plentiful 
evolution of oxides of iron and titanium, 
and there is a bright arc. The oxide of 
chromium can be seen to gather on and 
finally entirely cover the surface of the 
pool. This stops the evaporation of 
titanium and iron, and the light burns to 
a bluish color and dies down until the 
chromium film is burned away again. This 
trouble was met by modifying the mix- 
ture in such a way that the oxide of 
chromium could not separate from the 
oxides of iron and titanium, thus doing 
away with the film on the surface and en- 
tirely doing away with the dim spells. 

In carbon lamps there was very little 
done to keep the impurities volatilized 
from the carbons from depositing on the 
globe. This trouble had to be met by 
the carbon manufacturers, who were 
prodded up to produce carbons containing 


less than 0.2 per cent of impurities, but- 


this means was not to be considered in 
the case of the metallic-are lamp. The 
metallic-are electrodes, being chiefly com- 
posed of oxides of iron, titanium and 
chromium, do not burn away to an in- 
visible gas, as does a carbon stick, but are 
volatilized bodily, and the vapors instantly 
condense, on leaving the arc, to a fluffy 
reddish soot that settles on everything it 
touches, so that a chimney is a very neces- 
sary feature in the lamp. This soot, if it 
comes in contact with the reflector or 
lobe, will smudge them badly in ten min- 
utes. As was noted before, a current of 
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air flowing down around the electrode 
served admirably to keep it clean, so it 
was applied to the reflector and globe with 
gratifying results. A thin layer of air is 
introduced at the top of the reflector and 
forms a shield through which. the soot- 
laden air can not penetrate, so that the 
reflector and globe will keep clean for a 


_long time. 


As the air currents play such an im- 
portant part in this lamp, it became neces- 
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Fria. 4.—PatH TAKEN By AIR CURRENTS 
IN LAMP. 
sary to do a large amount of experimental 
work on the design of an air intake and 
of achimney top. The chimney could not 
be made long enough to cause a very 
powerful draft, so the wind was very apt 
to blow down it; but by persistent effort 
the openings have been so designed that 
the wind may blow from any direction 
(up, down or sidewise), and the only 
effect is to increase the natural draft in 
the lamp. Incidentally, the increasing of 
this draft actually centres the arc and 
holds it remarkably quiet. 
It was found advisable to run the lamp 
at four amperes and sixty-five to sixty- 
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eight volts at the arc with a cutout set at 
eighty-five. This low cutout was made 
possible by the inverted position of the 
electrodes and by the peculiar arrangement 
of the air draft, which prevented any 
tendency of the arc to flame or to run up 
the side of the electrode. Without these 
features, a cutout of 100 to 110 volts 
would be necessary. As the power-factor 
at which the lamps operate depends largely 
on the amount of variation of voltage in 
the are, this eighty-five-volt cutout is seen 


causes the restriking of the arc. 
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to be very desirable. In actual service the 
lamps, including a mercury arc rectifier, 
run very well at from sixty-five to seventy 
per cent power-factor. 

In several places above we have de- 
scribed special conditions that must be 
obtained for getting the best results with 
these electrodes, and these conditions, of 
course, must be supplied by the lamp in 
which they are burned. An example of a 
lamp well adapted for this service is here 
shown. A sftidy of its design and con- 
struction will show that it is simple and 
rugged, as no float feed is used; it being 
necessary only to strike an arc and hold 
the electrode in a permanent position 
until, due to change in voltage, the cutout 
The lamp 
consists essentially of a base and top, con- 
nected by a chimney, a set of magnets for 
striking the arc, a shunt cutout for caus- 
ing the lamp to feed due to rise in voltage, 
and a series cutout for disconnecting the 
striking magnets after the arc has been 
formed. 

The special conditions described with 


regard to drafts are obtained as seen here 
by the down-draft tube, which directs the 
current of air down around the electrode, 
another current of air over the reflector 
and circling around the globe forming a 
means of protection to them, and a special 
construction of top and case for giving 
proper draft conditions when under all 
conditions of wind. 
——— : 

The Mechanical Design of a 

Standard Line of Electric 

Motors. 

Suggestions are given in the Electrical 
Review, London May 24, by H. Luckin 
for standardizing electric motor design so 
as to reduce the number of parts necessary 
to produce a line of machines. With, say, 
twelve different sizes, but three diameters 
of armature should be selected, so as to 
reduce spare parts to one-third what would 
be required if each size had a different 
diameter. The various sizes may then 
he made up by choosing armatures of dif- 
ferent lengths. This method calls for 
shafts and bearings somewhat larger for 
the smaller sizes of motors, but the dif- 
ference is more than made up by the sav- 
ing in stock. A standard shaft should 
be “adopted, long enough to take a pinion. 
This can then be cut down for couplings 
and pulleys. For small sizes the shaft 
should be designed for a driving fit with a 
feather and the set screws at right angles. 
The fect of the machine should be at- 
tached to the yoke rather than to the end 
plates, thus enabling the motor to be 
placed on the wall, floor or ceiling. The 
terminals should be brought out so that 
the connections can be reversed without 
opening the motor. 
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AN UNGROUNDED, CLOSED CIRCUIT 
FOR RECEIVING WIRELESS 
SIGNALS. 


BY GREENLEAF W. PICKARD. 


In the reception of wireless signals, it 
has been quite generally supposed that 
some form of antenna, or elevated wire, 
and a ground connection or its electrical 
equivalent are necessary. It is true that 
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Fic. 1.—SECTION OF A PORTION OF A WAVE 
TRAIN MADE IN A VERTICAL PLANE INCLUD- 
ING THE SOURCE OR DISTANT TRANSMITTING 
STATION. 


Ceoeresevenevreseenees 
ry Seeseeeeseteeseeeeeen 
©00060 080686 000000806 
OPCroeeereeeenenee vee 


in certain systems a so-called “balancing” 
or “counterpoise” capacity is used in lieu 
of a direct ground, but consideration will 
show that as these capacities are in the 
vicinity of the earth’s surface, the effect is 
simply that of a condenscr, inserted in an 
earth connection. 

The writer, from a consideration of the 
structure of an earth-attached electrical 
wave, -has been led to try other methods 
of receiving, among these being a simple 
closed circuit, including a condenser for 
tuning purposes. To clearly illustrate the 
theory of its action, Fig. 1 shows a sec- 
tion of a portion of a wave train, made in 
the vertical plane including the source, 
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the magnetic lines, which run parallel 
with the earth’s surface, and form closed 
circles around the transmitting station or 
source. The intensity of either compo- 
nent at any point is indicated roughly by 
the heaviness of line or dot. 

As such a wave train passes an antenna 
of the conventional type, certain of the 
lines composing the electrie component 
terminate momentarily on the antenna, 
and thereby raise or lower its potential 
with respect to earth. As the series of 
waves pass, a serics of such potential 
changes in the antenna take place, result- 
ing in a series of up-and-down surges of 
current between the antenna and its 
ground connection. At the same time, 
the antenna is cut by the magnetic lines 
in the waves, and an electromotive force 


is set up between its upper and lower ter- 


minals, cooperating with the electrically 
induced surge. But as this electromotive 
force exists only hetween the upper and 
lower terminals of the antenna itself, and 
not between the antenna and earth, it 
probably contributes little to the total ef- 
fect in the detector circuit. 

To use the magnetic component, it 
would be necessary to utilize the electro- 
motive force set up in a conductor cut by 
the magnetic lines. By the use of a closed 
circuit, so placed as to include a maxi- 
mum number of the lines in a section of 
the passing waves, and properly tuned, 
or made resonant to the frequency of the 
distant station, a highly efficient receiving 
circuit results, the amount of received 
energy. being directly proportional to the 
enclosed area of the circuit. It is hardly 
necessary to dilate upon the advantages 
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Fie. 2.—ReEcraNGULAR CLOSED CIRCUIT FOR RECEIVING WIRELESS TELEGRAPH SIGNALS. 


or distant transmitting station. In this 
section, which includes only the lower 
portion of the waves, the electrical com- 
ponent, which in the immediate neighbor- 
hood of the carth’s surface is normal 
thereto, is shown in full line, while the 
magnetic component, ninety degrees, or a 
quarter wave-length behind the electric 
component, 1s shown as a series of dots, 
which are in reality the cross sections of 


of such a circuit over the conventional an- 
tenna, as it is apparent that a long, low 
rectangle may be made of very consider- 
able area, without the use of high masts. 
In fact, the only limitation is that the 
length shall not exceed a quarter wave- 
length, as with a length in excess of this 
the cireuit would include lines passing 
through in opposite directions, which 
would partially cancel the total effect. 
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In Fig. 2 is shown a rectangular closed 
circuit, constructed by the writer in his 
garden at Amesbury, Mass. The vertical 
plane of this rectangle is southeast by 
south, including the Marconi station at 
South Wellfleet, Mass., about ninety miles 
away. As shown in the sketch, the ter- 
minals of the rectangle are connected to a 
variable air condenser C, and in shunt 
with this is placed the thermo-junction 
detector, consisting of a brass point bear- 
ing upon a silicon surface’. The tele- 
phone receiver R is connected in shunt to 
a small fixed value condenser c, so that 
the telephone circuit through the detector 
is completed by the rectangle itself. This 
leaves the detector, as far as the received 
oscillations are concerned, without any 
capacity shunt, such as telephone leads, 
etc., and as this type of detector is of very 
high ohmic resistance, the circuit as a 
whole is left quite free to oscillate. 

This rectangle received clear, distinct 
signals from Wellfleet, and, when the con- 
denser was adjusted to give the maximum 
response in the telephone, the measured? 
intensity was found to be approximately 
0.01 erg per dot. Considering the small 
dimensions of the rectangle, the strength 
of the received signals was rather surpris- 
ing, particularly as the garden is sur- 
rounded by houses and trees, of many 
times the elevation of the rectangle itself. 

To determine whether any portion of 
the received energy came from the elec- 
tric component of the waves, a ground 
connection was made from various por- 
tions of the rectangle, at the siles, top and 
bottom. It was found that there was not 
the slightest observable effect upon either 
the tune of the circuit or the intensity of 
the signals, whatever the point grounded. 
It was further found immaterial whether 
the condenser and detector were placed at 
the end of the rectangle furthest from the 
transmitting station, the end nearest, or 
the middle of either the top or bottom 
horizontal wires. 

Owing to the rectangular shape of the 
circuit, its inductance could readily be 
computed, and was found to be 106 
microhenries. When in tune with the 
Wellflect station, the capacity of the con- 
denser was 0.0090 microfarad. These 
constants give a period of 163,000 cycles 
per second for the circuit, which is quite 
approximately that of the Wellfleet sta- 
tion, as determined by other and inde- 
pendent measurements. 

A larger closed circuit of approximately 


1 See ' , “Silicon . Detector | and Measurement “of Wave 
Energy.” by Maver, Scientic American Supplement, 
May 25, 1906. 

2See ` Measurement of Received Energy at Wireless 
Stations,’ by the writer, ELECTRICAL Review, Decem- 
ber 15, 1906 
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five times the enclosed area of the above, 
but of irregular outline, with a measured 
inductance of 187 microhenries, placed in 
the same plane as the first, received 0.06 
erg per dot from the Wellfleet station. 
As this measurement was made upon an- 
other day, the ratio it bore to the first is 
but an approximation to the ratio or effi- 
ciency of the two circuits, as the received 
energy on the same circuit varies widely 
from day to day. It does indicate, how- 
ever, that the energy received is probably 
proportional to the enclosed area of the 
circuit. The limitation in the amount of 
energy received in this type of circuit is 
probably analogous to the limitation of the 
conventional type, in which the potential 
on the antenna can not exceed the space 
potential due to the passing waves, or else 
it would reradiate more energy than it re- 
ceived. Where the magnetic component 
is used, the intensity of the current set up 
in the circuit can not exceed a value which 
would give the same number of magnetic 
lines through the circuit as exist in the 
section of the passing wave intercepted by 
the circuit. 

That the circuit is unaffected by waves 
originating at points at right angles 
with its vertical plane, was clearly 
shown by receiving signals from a 
steamer passing down the coast fror. 
Portland, Me., to New York. Signals 
could be clearly heard from this steamer 
when either north or south of a line north- 
east by north from Amesbury, but these 
signals became inaudible when the 
steamer was within a few degrees of this 
line. 

In tuning the circuit to various sta- 
tions, it was soon found that the best re- 
sults were obtained by having only the 
inductance of the circuit wire itself in- 
cluded, and varying the condenser capac- 
itv. While very sharp tuning could be 
accomplished by a fixed value of con- 
denser, and an inserted, variable induct- 
ance, the intensity of the response steadily 
decreased as the inductance increased, al- 
though the circuit was kept in perfect 
tune. This was true, whether the detector 
was directly linked with the circuit by 
being placed in shunt to the condenser, or 
inductively linked through an oscillation 
transformer. 

This circuit is not alone interesting as 
one solely utilizing the magnetic compo- 
nent of the electromagnetic waves em- 
ployed in wireless telegraphy, but it 
forms a practical receiving circuit, ca- 
pable of operating, as the writer has de- 
termined by extensive tests, over the long- 
est distances at present covered by wire- 
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less communication. As elevation is not 
essential, it is inexpensive to erect, and 
the fact that it is directive in its action, 
i. e., Will only receive efficiently from sta- 
tions in its own plane, and not at all 
from stations at right angles thereto, is of 
distinct value in certain cases. Using a 
rectangle mounted in such manner as to 
rotate, it forms an. excellent direction 
finder, as the null point, when the plane 
of the circuit is at right angles to the 
source of the waves, is very sharp. 
OE O 
A New Lamp Filament. 


A British patent recently issued to 
Walther Nernst and Lorentz Stoekem vives 
details of a new incandescent lamp fila- 
ment, which are reprinted in Electrical 
Engineering (London), May 23, and from 
which the following matter is taken: 

Incandescence filaments made of con- 
ductors of the second class, will only con- 
duct the electric current after having been 
previously warmed. This heating has 
hitherto been accomplished with the aid 
of a special heating device. In order to 
avoid this, attempts have repeatedly been 
made to make ineandescence lamp fila- 
ments of a mixture of conductors of the 
first and second classes. Thus, for instance, 
mixtures of tungsten with second-class 
conducting substances, or of tantalum, 
tantalic acid and oxide of zirconium have 
heen emploved. These bodies may be said 
to contain both the heating medium and 
the illuminating agent of the Nernst lamp, 
combined in a single filament, but it was 
found that the life of the lamp, with a 
good illuminating effect, was very short. 
We have found that a good illuminating 
body of sufficient durability is obtained 
from tungstate of thorium or of zireonium 
or the like second-class conductor; such 
a tungstate being obtained by chemical 
action between chemical compounds of 
tungsten, such as oxide, chloride or nitride 
of tungsten, or tungsten allovs or com- 


binations, with a second-class conductor, 
such as thorium oxide, oxide of zirconium 
and vttria, or the like rare earth. 
Incandescence bodies of this class must 
be emploved in vacuum lamps or in an in- 
different atmosphere, otherwise the tung- 
sten or its allovs are liable to be burnt 
or to change their nature. We have also 
found that these lamps should preferably 
he employed in connection with an alter- 
nating current. Since disturbances in the 
working easily occur, when the lamps are 
subjected to great strain, by sudden vari- 
ations of temperature due to a decrease of 
the conductivity of the material at very 
high temperatures, it is advisable to switch 
m., in front, a cushion resistance, for 
Which purpose iron resistances have shown 
themselves to be very effective. In carry. 
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ing the invention into practice, in place 
of using plain mixtures of the tungsten 
metal with conductors of the second class, 
we employ preparations produced by mix- 
ing, and then causing the chemical union 
of, a tungsten compound or combination, 
such, for instance, as oxide, chloride or 
nitride of tungsten, or the hke, with con- 
ductors of the second class, as, for in- 
stance, thorium oxide, and then heating 
the compound thus obtained in the pres- 
ence of reducing gases. For this purpose 
hvdrogen is advantageously employed. 
The compound thus obtained, together 
with the subsequent addition of fresh 
quantities of first and second-class con- 
ductors, if this should be necessary in 
order to attain a certain desired conduc- 
tivity, are then reduced to suitable shape, 
for instance, to filaments. They may, of 
course, be shaped before the reduction 
takes place. 

We have found that the best resulta may 
he attained in the following manner: The 
constituent parts of the mixture should 
be so chosen that they can be readilv 
caused, bv heat, to enter into chemical 
combination with each other, as it will be 
found that the better the distribution of 
the conductors of the first elass in those 
of the second class the better will be the 
result attained. As an example: Oxide 
of thorium or zirconium is melted together 
with tungstic acid in an iridium crucible, 
or one of a material capable of withstand- 
ing high temperatures, in an oxyhvdrogen 
blow-pipe, in such proportions as to pro- 
duce thorium or zirconium tungstate ac- 
cording to the following formula: 


ThO, + 2WO, = ThW,0, 
ZrO, + 2WO, = ZrW,0, 


These tungstates were hitherto un- 
known, They are bodies of a greenish 
color, which melt at a very high tempera- 
ture. The tungstates are very finely pul- 
verized and heated in a reducing atmos- 
phere. In doing this, the color changes 
gradually from pale green to dark blue, 
then to brown, and finally to black. The 
tungsten combination is reduced to metal- 
lic tungsten, and thorium or zirconium 
oxide remains unchanged. In this man- 
ner a very fine powder is obtained, in 
which the tungsten and the conductors of 
the second class are present in the most 
intimate distribution possible. The mol- 
ten masses are capable of dissolving super- 
fluous constituent parts or of retaining 
them in fine distribution, so that in this 
manner preparations mav be obtained 
which, according to requirement, contain 
more tungsten or more of the conductors 
of the second class. The ineandescence 
bodies obtained from the mixtures of con- 
ductors of the first and second classes ac- 
cording to the above-described process are 
of a singularly even structure and the 
process facilitates the production of goods 
of a very even, unchanging quality. 

Claims: For electric lamps, an inean- 
descence body obtained from a tungstate 
of thorium or of zirconium or the like 
second-class conductor whieh has been 
heated in a reducing atmosphere, for the 
purpose stated, 


June 15, 1907- 


The Cieveiand Municipal 
Electric Lighting Plant. 

The annexation of the village of South 
Brooklyn to the city of Cleveland, Ohio, 
brought with it a small municipal elec- 
tric lighting plant, which originally con- 
sisted of one 150-kilowatt 2,200-volt al- 
ternator. This unit was amply large to 
take care of the village are lighting sys- 
tem; later, however, in order to take care 
of the increasing demand for commercial 
lighting, another sixty-kilowatt, 2,200- 
volt, belted alternator was added. 

This small lighting plant proved a suc- 
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cess under the management of the board 
of public service of the city of Cleveland, 
as is shown by the fact that during the 
vear 1906 it netted the city a clear profit 
of about $1,553 after deducting all op- 
erating expenses, interest, ten per cent for 
depreciation and four per cent for taxes. 
The plant at this time took care of about 
233 arc lamps, the balance of the output 
available being used for commercial light- 
ing. As the demand on this plant had 
long outgrown its capacity, the council, 
encouraged by the success already at- 
tained, appropriated enough funds to 
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build a new plant to be equipped with 
the most mo:lern and efficient apparatus 
obtainable. The new plant went into 
active service in March this year. 

The power-house is situated near the 
tracks of the Baltimore & Ohio Railroad, 
some distance from the old plant, the 
site being part of property turned over to 
the city at the time of the annexation. 

The foundation of the power-house 
covers an ‘area of 7,655 square feet, eighty- 
nine and one-half feet by eighty-five and 
one-half feet, and is built entirely of con- 
crete to a depth of six feet, resting on 
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solid shale. On this foundation a brick 
building was erected, provided with steel 
roof trusses and fireproof roofing. 

Outside of the power-house, near the 
north end, a Weber steel-concrete chim- 
ney rises to a height of 150 feet above the 
foundation; the inside diameter of the 
chimney is six feet six inches, and it con- 
nects to the boilers with a smoke-flue, 
eight feet by five inches, at a height of 
twenty-one feet from the boiler-room floor. 
The smoke-flue inside the boiler house is 
made of iron and hung from the steel 
trusses over the boilers; between the chim- 
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ney and the power-house the flue is built 
of brick and cement and reinforced by 
steel rails. 

The boiler room is separated from the 
remaining part of the power-house by a 
brick wall running its full length and 
contains two Babcock & Wilcox water-tube 
boilers, each of 265-horse-power rating, 
leaving space available for four additional 
boilers of the same capacity. These 
boilers have a heating surface of ten 
square feet per boiler horse-power, and are 
designed for a working pressure of 160 
pounds; they are provided with super- 
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heaters guaranteed to maintain 125 de- 
grees superheat of the steam. 

Chain grate-stokers were selected and 
were supplied by the American Stoker 
Company; they are of their No. 25 size 
and provided with clinker breakers. 

The coal is brought on cars, dumped 
and stored in front of the boiler room; an 
elevated siding running the full length 
of the boiler: house having been built for 
that purpose. From the storage the coal 
is then distributed to the various boilers 
by means of a small industrial railway. 

All ashes deposit in atray running. the 
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full length under the boilers and are 
brought outside the building by a scraper 
conveyer. 

The boilers are fitted with seven-inch 
non-return automatic emergency stop- 
valves and Williams feed-water columns 
and regulators. 

The turbine room, situated back of the 
boiler room, consists of one floor and base- 
ment; at present only one is installed. 
this being a Westinghouse 500-kilowatt 
turbo-alternator, but there is room for two 
more units of the same size. The turbine 
is the Westinghouse Machine Company's 
standard make, and js rated at 750 horse- 
power at a speed of 3,600 revolutions per 
minute; it is to operate under a steam 
pressure of 150 pounds with 125 degrees 
superheat and a vacuum of twenty-six 
inches. 

This turbine is direct-connected to a 
three-phase revolving field-alternator of 
sixty cycles, 2,300 volts and 126 amperes 
capacity. 

The following table gives the turbine 
guarantees furnished by the builders: 


Vacuum. 126° Superheated Steam. 
— -+ is} os 
508 | T 1007 
28” 3,600 24.4 21.5 19.9 
28” 8,600 21.3 19.8 14.75 


The alternator efficiencies at different 
loads are as follows: 


ALTERNATING EFFICIENCY. 
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Per cent load ....... 
Efficiency.......... 

Excitation for the alternator is fur- 
nished by a twelve and one-half kilowatt 
125-volt generator, belted to a Westing- 
house standard engine. The speed of the 
exciter is 1,100 revolutions per minute. 
and efficiencies for various loads are guar- 
anteed as follows: 


100 
8.7 


Per cent load... 
Efficiency. ........ VRUDAS ENS 
The exciter unit is located in the basc- 
ment under the turbine-room floor, where 
are as well located the condensing outfit, 
feed-water pumps and feed-water heater. 
The condensing apparatus consists of 
a thirteen and sixteen byv sixteen-inch 
Wheeler jet condenser with dry and wet 
vacuum pumps. This arrangement was 
selected as it is proposed to discharge the 
condensed steam through a system of pip- 
ing and spraving nozzles erected over a 
pond located at some distance from the 
power-house; the condensing water is then 
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sufficiently cooled to be used over again 
and a vacuum of from twenty-six to 
twenty-seven inches is easily maintained. 
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fifty gallons of water per minute at a 
piston speed of twenty-five feet per min- 
ute. 
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Two Snider & Hughes eight by five and 
one-half by twelve inches boiler feed 
pumps are installed, cach pump being 


STEAM CONSUMPTION. 
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Pounds of Steam per Kilowatt-Hour at Various Loads. 


Saturated Steam. 


125¢ 5. 15 | 1257 
E 

20.3 275 A2 | 22.4 | 20.9 

16.0 24.6 22.3 | 21.0 | 21.5 


capable of taking care of the entire pres- 
ent boiler capacity. The pumps are of 
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All auxiliaries discharge their exhaust 
steam through a Lowe Manufacturing 
Company’s closed feed-water heater, pro- 
vided with water tubes of seamless drawn 
copper mounted in a cast-iron shell. 

The feed-water for the boilers is taken 
from the city mains and discharged into 
an iron storage tank embedded in the 
basement floor; the capacity of the tank 
is about 2,000 gallons. 

From this tank the water is then taken 
by the pumps and forced through the feed- 
water heater to the boilers. 

The entire steam fitting was carried out 
by the Water Works Construction Com- 
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the double-acting, end-packed, plunger- 
type, and designed for the pumping of 
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pany, of Cleveland, and executed. under 
the most rigid specifications. Ally steam 
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and: water pipes exposed to a pressure of 
100 pounds or over are of extra heavy lap- 


welded wrought-iron or steel pipe de- 


signed for a factor of safety of six; all 
cast-iron pipes and fittings have a factor 
of safety of eight. The fecd-water piping 
and all pipes in connection with the feed- 
water controllers are of extra heavy brass 
pipe. Crane extra heavy cast iron flange 
connections are used throughout, and 
Crane standard high-pressure valves and 
fittings are employed throughout the en- 
tire installation. 

The complete pipe-lines were tested 
under a hydrostatic pressure of 200 
pounds to the square inch for all high- 
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with eighty-five per cent magnesia lag- 
ging. | 

The switchboard at present consists of 
five panels: one Westinghouse generator 
panel provided with three ammeters, 
wattmeter and oil-switch; one Westing- 
house exciter panel provided with amme- 
ter, voltmeter and switch, and three 
Adams-Bagnall series arc-light distribut- 
ing panels, provided with the usual in- 
struments. 

In the turbine room are located the 
Adams-Bagnall constant-current regula- 
tors; each regulator is provided with a 
Kuhlman transformer wound for 2,300 
volts primary and 5,600 volts sccondary. 


View IN ENGINE Room, CLEVELAND, OHIO, MUNICIPAL ELECTRIC PLANT. 


pressure work, under a pressure of 150 
pounds for all cold-water lines and under 
a pressure of fifty pounds for all exhaust 
and blow-off piping. 

All steam apparatus draw steam from 
a ten-inch header located in the basement 
under the turbine-room floor; this steam 
header is connected with the boilers by 
two seven-inch pipe bends provided with 
high-pressure gate-valves. A five-inch 
pipe-line connects the turbine with the 


~ header through a Swartwout steam separ- 


ator and a five-inch gate-valve, which is 
operated by a hand-wheel from the tur- 
bine room above. A three and one-half 
inch branch main supplies the various 
auxiliaries. 


The free exhaust from the turbine is - 


led through a Davis free-exhaust valve 
and a twelve-inch spiral riveted pipe to 
the atmosphere; the free-exhaust pipe ter- 
minates in a Swartwout exhaust head. All 
steam and hot-water piping are covered 


The whole plant has been designed with 
a view of obtaining the highest possible 


econony as well as efficiency and promises , 


to come up to all expectations. 

The following are the city officials 
through whose efforts are due the success 
of this enterprise: Mayor Tom L. John- 
son, W. J. Springborn, Dan E. Leslie and 
H. R. Cooly, members of the board of pub- 
lic service; Superintendent of Lighting 
L. C. Smith has supervised the actual in- 
stallation, in connection with C. E. F. 
Ahlm as consulting engineer for the city, 
who also prepared all plans and specifi- 
cations for the entire installation. 
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Allls-Chalmers Company 
Secures Large Order for 
Gas Engines. 

A large order for gas engines has 
recently been awarded by the United 
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States Steel Corporation to the Allis- 
Chalmers Company, Milwaukee, Wis. 

Within the past year this company has 
taken orders for thirty-six gas engines of 
4,000 horse-power each, or an aggregate 
of 144,000 horse-power, twenty-five of 
which are to be installed as a part of the 
new plant now in course of construction 
by the steel corporation at Gary, Ind.; 
seven for the Homestead plant of the Car- 
negie Steel Company and four in the 
South Chicago works of the Illinois Steel 
Company. 

These large gas engines weigh 1,500,000 
pounds apiece. Their great size is also 
demonstrated by the fact that the shaft 
of each measures three feet in diameter. 
It will require 2,300 cars to transport 
these machines from the works of the 
Milwaukee company to the different plants 
of the steel corporation, where they will 
be installed. 

The wide use of gas engines by the 
United States Steel Corporation marks an 
important step in the progress of steel 
manufacture in this country, as they are 
designed to operate upon the hitherto 
“waste” gas developed by the blast fur- 
naces; thus inaugurating an important 
economy in steel production. 

The majority of the Allis-Chalmerz gas 
engines on order will drive electric gener- 
ators of standard Allis-Chalmers type, 
twenty-five-cycle, three-phase. These ma- 
chines are to be used for generating the 
necessary power to operate the heavy in- 
duction motor-driven rolls, the tilting and 
feed tables for the various passes, the hot 
saws, hot and cold pull-ups, transfer 
tables, straightening machines, and cold 
saws, and other auxiliary machinery of the 
mills which are now ordinarily operated 
by means of steam power. 

In addition to the gas-driven electrical 
units, orders have also been placed with 
the Allis-Chalmers Company for twelve 
gas-driven blowing machines. The In- 
diana Steel Company, Gary plant, will 
have eight blowing engines, and the Home- 
stead plant of the Carnegie Steel Company 
has ordered the remaining four units. 
Each blowing engine has a capacity of 
3,500 horse-power, and will deliver 30,000 
cubic feet of free air per minute aguinst 
a pressure of eighteen pounds per square 
inch, which is ordinarily the maximum. 
All of the gas-driven blowing engines pur- 
chased bv the steel company’s plants will 
be equipped with “Slick” type blowing 
tubs, the American patent rights covering 
which are owned by Allis-Chalmers Com- 


pany. 
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A Colonial Electrical Engineering 
Laboratory. 


A description is given here of an engi- 
neering building given to the South Af- 
rican College, at Capetown, South Africa, 


by the corporation of that city. This 
building ig 110 feet in length, with an 
average width of sixty feet, and contains 
two floors. The ground floor consists of 
the civil, mechanical and electrical engi- 
laboratories and students’ engi- 
neering library. The basement comprises 
the boiler plant, forge shop and foundry. 
On the second floor are two lecture rooms, 
with preparation rooms, offices and pnoto- 
graphic laboratory. There is also a draft- 
ing room for a class of eighty, and the 
instrument testing and standardizing lab- 
oratory. The electrical engineering labor- 
atory is equipped with a twelve-kilowatt, 
440 to 220-volt motor-generator, drawing 
its supply from the town system. This 
supplies the current used in the laboratory, 
all the dynamos being driven by corre- 
sponding motors. There are here a ten- 
kilowatt rotary converter for single, two, 
three or six phases, a five-kilowatt alter- 
nator similarly arranged, a single and a 
three-phase induction motor, several di- 
rect-current machines, and a number of 
electrically driven tools. There is an clab- 
orate slate switchboard for distributing 
current throughout the laboratory to the 
piers where the several machines are 
mounted. In the mechanical laboratory 
there are a number of generators driven 
by engines, among these being a 2,000- 
volt alternator and a twelve-kilowatt di- 
rect-current machine. There is also in the 
basement a 120-cell storage battery with 
an output of 120 ampere-hours at a 
twenty-ampere discharge rate. There is a 
meter-testing room adjoining the battery 
room, and the laboratory is well equipped 
with electrical instruments for all the 
usual tests.—Abstracted from Electrical 
Engineering (London), May 23. 
< 
The Law of Economical Proportion 


as Applied to Tramway 
Rolling Stock. 


It is believed by W. R. Bowker that 
sufficient consideration has not been given 
to the selection of different types of street 
railway cars in order to secure the most 
economical service. He points out the 


neering 
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significance of Kelvins law giving the 
most economical capital outlay for elec- 
trical conductors, and says that the same 
law could be adapted to determine the 
proper proportions of different types of 
cars for any particular service. The 
fundamental conditions involved are the 
initial cost of each car, the power expenses 
for running it, the labor expenses, the 
interest on the capital outlay, deprecia- 
tion, maintenance and renewals. Reliable 
data are obtainable on several of the above 
factors, so that it should not be very diffi- 
cult, under given conditions, to apply the 
law. Without doing this, he points out 
the advantages and disadvantages of the 
different types of car, and says that, under 
general conditions, but three types will be 
needed—the double-deck car for summer 
use; the single-deck all-enclosed type, and 
the combination single-deck car. He crit- 
icizes the general adoption of the jarge 
double-deck car, in England, and contrasts 
this with the single-deck car which ts the 
standard in this country and in conti- 
nental Europe. Several classes of service 
are assumed, and what are considered to 
be the proper proportions of the different 
types are given. He believes that for gen- 
eral all-around service the combination car 
is the nearest approach to the ideal, and 
there is seldom any excuse for using the 
large double-deck car, particularly if it 
has no top covering. He strongly advo- 
cates a more general adoption of the sin- 
gle-deck car, and, in his opinion, under 
ordinary circumstances one type—the com- 
bination single-deck car—covers the eco- 
nomical law of proportion.—<Abstracted 
from Cassiers Magazine (New York), 
June. 


< 


Electrical Transmission of Pictures. 

In a review of the work done by a num- 
ber of inventors to develop a satisfactory 
means of transmitting pictures electric- 
ally, a description is given of the elements 
sensitive to light which are utilized for 
this purpose. Two of the most successful 
of these have been developed by Ruhmer. 
One of these, designed especially for op- 
tical radiotelephony, consists of a cylin- 
drical support, upon which two platinum 
wires are wound parallel to one another, 
the space between them being filled with 
selenium. Another element is designed to 


give great sensitiveness, and to obtain this, 
the platinum wires must be very close to- 
gether. The support consists of two len- 
ticular surfaces placed with their plane 
faces together, and grooved to receive the 
wires which are wound around tiem. 
These are then covered with the selenium 
and heated to convert it into the desired 
crystalline form. As the support consists 
of two parts, which can be slipped one over 
the other, this enables the platinum wires 
to be kept taut during heating, and thus 
retain their parallelism. In this way they 
can be placed much closer together than 
would otherwise be possible, so that the 
resistance of the laver of selenium is thus 
reduced. In his work on these elements, 
Ruhmer distinguishes between {wo types— 
the delicate and the durable. The differ- 
ence between these results from the meth- 
od in which the selenium is crystallized. 
The first is sensitive to small changes of 
low intensity, and the latter to changes of 
intense light. If the temperature be low, 
selenium forms in crystalline masses. 
When it is too high. drops are formed, so 
that in converting it into the crystaline 
condition it is necessary to work slowly up 
to 210 or 220 degrees centigrade. Tt is 
then cooled quickly, reheated again to 120 
degrees, then raised gradually until it just 
begins to fuse, and then it is allowed to 
cool and reheated again for some hours at 
200 degrees. Finally, it is allowed to 
solidify, and the temperature js reduced 
very gradually, but a few degrees each 
hour. This treatment reduces selenium to 
large grains, which is the most delicate 
type. The durable type has a fine grain, 
and is obtained in the first stages of the 
above treatment.—T'ranslated and ab- 
shacted from Électricien (Paris), 


May 25, 
< 


Simple Zero Methods for the De- 

tection of Leakage Factors. 

To secure the accuracy of a zero method 
of measurement for determining magnetic 
leakage in electrical machines, Gold- 
schmidt devised a method in which the 
turns on the field and armature were con- 
nected in series with a ballistic galvanom- 
eter, and then the number of turns in one 
or the other coil was varied until the 
electromotive force induced in one coil by 
opening the field citeuit(was push balanced 
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by that induced in the other. This method 
is simple and quick, but is only accurate 
when a large number of turns is used in 
each coil. At least 100 turns must be em- 
ployed in order to give an accuracy of one 
per cent. When this is done, the system 
loses much of its simplicity and requires 
a more sensitive galvanometer. To get 
around these objections, Dr. R. Pohl has 
devised two methods, which are simple, 
quick and accurate. One or two turns of 
wire are placed around the field of the 
machine and the armature, and these are 
connected so that the electromotive forces 
induced are in the same direction. In this 
circuit is connectcd a Wheatstone bridge 
box. A sensitive ballistic galvanometcr is 
connected from the middle point of the 
bridge to the junction between the two 
coils, and the resistances in the two arms 
of the bridge are then varied until there 
is no kick in the galvanometer when the 
field circuit is opened. When this is the 
case, the leakage cocfficient is given by the 
ratio between the resistances in the two 
arms of the bridge. With a large machine, 
but one turn is necessary in each coil; 
with smaller machines, two or more may 
be required. The accuracy of the test de- 
pends, of course, upon the sensitiveness of 
the galvanometer, but may be compared 


with that of ordinary Wheatstone bridge 


measurements. A still more sensitive 
method than this consists in placing the 
same number of turns on the field and 
armature, again connecting the field coils 
across the outer terminals of the Wheat- 
stone bridge, and the armature turns in 
series with the galvanometer or milli- 
voltmeter to one outer and one middle 
terminal of the bridge. Then the resist- 
ances in the two arms are varied until 
there is no deflection in the galvanonucter, 
when the leakage coefficient is again given 
by the ratio of the resistances. This meth- 
od is accurate, and may be compared with 
the usual use of the bridge as a potentiom- 
eter. If a sensitive galvanometer be not 
at hand, a milli-voltmeter or other similar 
instrument may be employed, and a suffi- 
cient number of turns placed in each coil 
in order to secure a sufficient electromo- 
tive force to deflect the instrument.—Ab- 
stracted from the Electrician (London), 


May 24. 
< 


The Properties and Use of Mineral 
Lubricating Oils. 

Probably no other questions connected 
with the operation of machinery are so 
poorly understood by engineers, as a «lass, 
as those involved in the selection of a 
lubricant for any special work. This is 
the opinion of P. F. Walker, who says 
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that what has proved good in one place 
may not do so in another, or may net do 
as well as some other that may be found. 


A common failing of engineers is to con-. 


elude that an oil is the best which pre- 
vents a bearing from giving trouble by 
heating, has good lasting qualities and 
costs little, without taking the trouble to 
find out if it is superior to other reliable 
brands in friction-reducing qualities. 
Wiat is needed is some simple test, to be 
applied easily and quickly, which will 
give some positive information as to the 
real value of the lubricant. Many prac- 
tical men attach too httle importance to 
friction tests for lubricants on special ma- 
chines, although these tests, if not prop- 
erly conducted, are likely to be unreliable, 
for, giving frictional resistance, they do, 
in general, give comparative results, which 
are indications of the values of different 
oils in reducing friction. In such ma- 
chines the vital conditions of pressure on 
the bearing and relative speed of the sur- 
faces may be realized, and thus far the 
tests may be secured. It is essential in 
such tests to see to it that the supply of 
lubricant is positive and perfect, and, sec- 
ond, to secure good control of the tempera- 
ture of the oil on a bearing. The first 
mav be secured by submerging the bear- 
ing or flooding it with oil. The second 
condition is more difficult. to reach, and 
can only be approached approximately. It 
should be remembered that there are no 
laws of friction for imperfectly lubricated 
surfaces, and therefore it is useless to test 
oil for friction under anything but stand- 
ard conditions. The author then discusses 
the usual tests of oil—the flash test, vis- 
cosity, ete.—pointing out the value of 
these. The flash test is particularly im- 
portant, because the low limit of tempera- 
ture permissible for the flashing point of 
oil to be used on bearings is not a defi- 
nitely fixed value; it must depend upon 
the conditions at the bearings. In places 
where heating is at all likely to occur in 


a noticeable degree, the safety of the bear- - 


ing demands that oil should retain its lu- 
bricating qualities at comparatively high 
temperatures. Since the temperature of 
the oil film is always much in excess of 
that which can be measured in the metal 
hody of the bearings, the safe limit for 
flashing is higher than might at first be 
supposed. <A figure sometimes mentioned 
is 300 degrees Fahrenheit, but this is too 
low for most cases of high-grade machin- 
ery. These considerations are based on 
the power of an oil to lubricate. There is, 
however, a matter of greater moment than 
this—greater because the condition is 
more commonly realized. At temperatures 
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only moderately high the loss of oil by 


_ evaporation becomes considerable. If this 


evaporation is sufficiently rapid it will 
cause gumming, and a gradual increasc in 
the viscosity, which means an increasing 
friction loss, followed by greater heating 
and faster evaporation in accumulated 
matter. This occasions a greater consump- 
tion of oil, and in continuous systems of 
lubrication, where the oil is used over and 
over again, it is especially harmful. In 
crank engine cases the temperature may 
become comparatively high, and a volatile 
oil will gradually change in its friction- 
reducing qualities, to the detriment of the 
engine, and the ultimate waste of a large 
amount of oil. Results of tests on three 
samples of oil are given, showing the 
greater evaporation of those having the 
low flash points. For oil to be a good 
lubricant, it should have the least viscos- 
ity consistent with the pressure to be sus- 
tained, the ability to form thick films, 
readiness in forming films over metal sur- 
faces, the power to resist rupture, and a 
flashing temperature sufficiently high to 
avoid loss by evaporation. The greater the 
viscosity, the greater, of course, the fric- 
tion within the metal itself. Surface ten- 
sions are important, although seldom de- 
termined, since they show the ability of the 
oil to maintain itself within the bearing. 
This property may be easily measured by 
means of a glass rod suspended from a 
chemical balance. It should be remem- 
bered that these properties of an oil change 
with the temperature, and one giving sat- 
isfactory lubrication at a low temperature 
will not be so satisfactory at a higher. 
This is true also with respect to the varia- 
tions in bearing pressure, for up to certain 
pressures that oil having the least viscos- 
ity will give the lowest coefficient of fric- 
tion, while above this an oil having greater 
viscosity will probably give a lower coeff- 
cient. The author insists upon the need 
of more work in all phases of the oil 
question, and especially in the study of 
the film-forming properties of the oil, by 
means of which it is enabled to wet the 
bearing surfaces.—Abstracted from the 


Engineering Magazine (New York), 
June. 
—o 


Copper is- the name of a new monthly 
devoted exclusively to the interests of the 
copper industries. The first issue, June, 
has thirty-two pages of interesting illus- 
trated matter. The magazine will be pub- 
lished by the Copper Publishing Com- 
pany, New York city. The editor is. David 
A. Curtis, 
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Ginger Talk to Solicitors by 
a Man in the Field. 

This week we publish an article writ- 
ten especially for this department by 
IX. Creed, a well-known, alert and success- 
ful solicitor for the Narragansett Klectric 
Lighting Company, of Providence, R. I. 
Ife gives solicitors some good, practical, 
hard-headed advice, founded upon his 
wide experience in the field. 

The article is as follows: 

Soliciting new business for an electric 


lighting company is a very pleasant and _ 


profitable occupation. ‘The work requires 
tact, diplomacy, energy and perseverance. 
Without these four qualities, no man can 
hope for success. 

A solicitor must feel proud of his posi- 
tion. Eliminate the idea that you are 
doing something beneath you. Every mer- 
chant, banker, broker or dealer is a solic- 
itor. He is soliciting new business daily. 
Every advertisement published by any of 
the great department stores is merely a 
solicitation for new business. 

Securing a man’s contract to wire his 
house, to install an electric flat-iron or 
heating appliance, or to use a motor, is 
as important, all things considered, as to 
take his order for a locomotive, the clos- 
ing of a contract for a $6,000 engine, or 
the building of a power station. 

When on the field, work from house to 
house, store to store, office to office. Do 
not skip around. Finish one block, then 
try the next. Of course, when “calling 
back,” you will use your own judgment, 
but on straight canvassing, be methodical. 
Sometimes the most unpromising places 
in appearance are the very ones with which 
you will be most successful. 

If you find a consumer along your 
route, get after him for more lamps, heat- 
ing apparatus, ete. If he complains of 
poor service, ete., give him due attention, 
report his complaint to the office, and see 
that the matter is given attention. 

In soliciting the occupants of dwellings, 
never, never, never go to the back door. 
You are representing a large corporation. 
You are selling the most necessary nacural 
commodity ever harnessed by man for his 
comfort and convenience. You are an 
educator in a way, but it is not your busi- 
ness to educate domestic servants, gas- 
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stove engineers, laundresses or chamber- 
maids. There is nothing so cheapens a 
canvasser in the eves of the average mid- 
dle-class woman as to have him walk 
around to the back door. Tackle the front 
always. Let this be your motto: “Get to 
the front.” If a servant receives you, ask 
for Mrs. So and So. If the nature of your 
business is requested, answer that it is of 
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gestive illustration, and this illustration is 
accompanied by a pointed paragraph boosting 
electricity in alf its various uses. 


a personal character, keeping a smiling 
countenance the while, gradually working 
vour way in. Keep up a good front, and 
remember the hardest house to entr is 
ofttimes the easiest to land. 

The writer has been and is now a aolic- 
itor. He has secured contracts from bank- 
ers, lawyers, miners, milliners, manufac- 
turers and others, so he feels he knows 
whereof he writes, and he can honestly 


say that he is advising along practical 
lines. 

Before approaching a house, secure the 
name of the occupant. Never ask for the 
“lady of the house”’—that’s a soap ped- 
dler’s call. It’s been worked to dcath. 
Originate something new if you can’t se- 
cure the name. 

A good introductory talk may be as fol- 
lows: The company is about to extend its 
service for the benefit of the residenis of 
the district, and their cooperation is re- 
quested. to the extent that they have their 
houses wired for electric service; that the 
company has been put to great expense in 
erecting poles, stringing wires, etc., and 
that an investment of $60 would multi- 
ply itself tenfold in valuing the property. 
You will then be able to get in the argu- 
ments that vou have at your command. 
If your prospect be not convinced on the 
first call, try again and again. 

You won’t land them all. If it were a 
question of handing you the contract when 
you called, why, a two-cent stamp or a 
dime messenger would do; but you will 
land a great number. 

It means HUSTLE, not only with a 
capital “FI,” but every letter in the word 
must be capped. 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
belleve, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany's representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


A prominent writer says, “Ihe stum- 
bling block of timidity hes in front of the 
abyss of failure.” 

That very thought can furnish a moral 
for many of you solicitors; that very truth 
should sink deep into every one’s heart 
here to-day. 

The timid man can not be a successful 
solicitor, because the-timid man has not 
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the nerve, courage or progressiveness the 
successful solicitor must have. 

Do you know what I think of the solic- 
itor who is inclined to be timid? I be- 
lieve he is more scared than hurt; uses 
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what the trouble was—when he found my 
imagination was growing the wrong way, 
and I was making mountains out of mole- 
hills—then he said things to me that had 
an inclination to stiffen my backbone and 


Illustrations showing the cover and two of the inside pages of an excellent bulletin sent 
out by the Knoxville Railway and Light Company. 


his imagination until that small obstacle 
has grown (in his mind) into a great, 
towering, bulky thing. 
My experience has been that a man’s 
imagination works overtime, sometimes. 
I remember when I first started solicit- 
ing what a horror I had of calling on the 
big concerns. Imagined they were so big 
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chase all this timid feeling out of my sys- 
tem for sure. 

After that when I had my nerve and 
called on these same prospects, I found 
most of them anything but what I had 
imagined. 

They were human. They wanted to do 
business when the proposition was put to 
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"for power? 
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real, hard, figurable dollars and cents? 


Would you, if we could satisfy you that electric power would save you x lot of 
worry, bother, fire risk, danger, dirt and money ? 


Would you, if we could show you that electric power would reduce the chances 


of periodical breakdowns? 


Would you, if we could make plain to you just how -clectric power would give 
~ you more and better and steadier we yrk from your employees ? 


Would you, if we could sell you electric current at such reasonable. — as you 


have never contemplated ? 


Why nat let us hear from you? 
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that my feeble efforts to interest them 
wouldn’t make much of an impression. 
You see, I hadn’t confidence in my abil- 
ities—was too timid. 
Did I get over that? Well—when our 
old manager got hold of me and found out 


them right by a man who wasn’t afraid to 
state his case. And some of these very 
concerns are among the biggest users of 
power we have on our books to-day. 

So I say, “If you have the least in- 
clination to mix up with this timid busi- 


= QQ reas = 


993 


ness, get it out of your system at once.” 


When you are talking with a man put 
your proposition right at him. Hit 
straight from the shoulder and make him 
feel that at least you have your guns 
loaded for a fight, if there’s to be one. 
And nine times out of ten the force of 
your arguments, together with your ear- 
nestness, will convince him when a smil- 
ing, lovely manner will make no more im- 
pression than bird shot on an elephant. 

You’ve got to hit hard. You’ve got to 
be in earnest. You’ve got to be so deter- 
mined that it will stick out all over you. 
Do it. 

We’re expecting big things from you 
this month. We’re expecting to see the 
largest amount of new business on our 
books this month we’ve ever had. Are 
we to be disappointed? Or are we to have 
the opportunity of seeing larger commis- 
sions, better prospects. and greater growth 
for you? 

It all rests with you. 
do this month? 


What will you 


Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 


Work’s a snap—it’s the intermissions 
that do up the whole nervous system. 


The solicitor who thinks he can’t do it 
is always more than half right. 


Solicitors who try to make the best of 
everything generally get the best of every- 
thing. 


The solicitor who is too good for his 
job has a job that is too good for him. — 


Aspiration plus perspiration makes in- 
spiration. 


It is better to make a pleasure of busi- 
ness than to make a business of pleasure. 


Promptness is the essence of all good 
business; the lack of it, the cause of most 
failures. 


Some solicitors have their wishbone 
where their backbone ought to be. 


There are two things in this world for 
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which we are never fully prepared, and 
that is—twins. 


The mule has a reputation because it 
knows which end of its ability to use. 


Half the world makes a living out of 
the darnfool mistakes the other half 
makes. 


Every man has a perfect right to his 
opinion, provided it agrees with ours. 


Shake yourself up! 
Strop yourself for a keen edge. 


Make your tongue say what vou want it 
to say, and nothing else. 


Healthfulness and Cleanliness 
Electric Light THE Light for the Home 


Knoxville Railway & Light Co. 
Kooxville, Tenn. 
ee 


New Phone 277, Old Phone Se 


A strong mailing card, which forms port of 
the residence service of the Knoxville way 
and Light Company. 


The best solicitor is the fellow who 
never considers himself, but the success 
of the company all the time. 


Conservatism is a good thing—when 
it is the conservatism which insists on 
seeing a way out before it goes into a 
thing. 


Force the issue—don’t let a lot of weak 
little considerations stand in the way of 
a big contract. 


Be clear. Be brief. Be pointed. Be 
careful and thoughtful. And then you’ve 
got the backbone of a good contract-get- 
ting talk. 


Good solicitation is nothing more or 
less than displaying vour proposition so 
well that every strong point. is visible. 
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NEW 
USINESS | 


It will be our endeavor, from week to 
week, to presen in this department brief 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make Interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and pians. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIÐW. 


A Suggestion. 

The following letter was copied and 
mailed to the editor of this department, 
as a suggestion for a letter which central 
station managers could use on their solic- 
itors. The letter is strongly written and 
would, no doubt, accomplish its purpose 
if the solicitor did not take offense. It 
could easily be made a little more diplo- 
matic, but there are times when blunt sar- 
casm will accomplish what nothing else 
will and this was presumably one of the 


times: 
“May 23, 1907. 
“To Orr REPRESENTATIVES: 

“Why do we not get more orders for 
bonds from you men in the field? Are 
you believing what is told vou by com- 
petitors and others that there is no busi- 
ness to be had and the only business a 
bond man has is to either kill time or call 
on people in a visitational frame of mind ? 

“Now, if vou are in such a state of 
mind, it explains why orders are not forth- 
coming. Investors will not place orders 
for bonds when the proposition is placed 
before them in a half-hearted sort of way. 
Base your thought and energies upon the 
idea that there is money for investment, 
and that you have just as good bonds to 
sell as the next one. We have no apol- 
ogies whatever to make in any respect. 
If you feel to the contrary, let's get to- 
gether and either become of the same 
mind, or know just where we stand. 

“Our ‘over-the-counter business’ has 
been larger so far this vear than for the 
same period of any other vear, but on the 
contrary, orders from you men have never 
been so few. Our ‘over-the-counter’ sales 
so far this vear aggregate ninety-seven per 
cent of the total sales. In other words, 
you eight men in the field send in three 
per cent of sales, and that three per cent 
of sales costs us nearly fifty per cent of 
total expenses. 

“It is obvious that this condition of 
affairs is not proper or fair. We recently 
sent out an offering of bonds, and received 
orders for over $80,000 of them, of which 
only $1,000 were sold by you eight men, 
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“There is business within your reach. 
It is up to you to get it. Get on the 
platform that there are people who want 
to buy bonds, and that you are going to 
sell bonds, and you will find that results 
will follow. -> 

“We have just as attractive and abso- 
lutely safe investments as any competitor ; 
therefore, we have a right to expect orders, 
and not kind words for the future. Kind 
words are appreciated, but they are not 
legal tender, neither do they pay expenses. 

“It is our desire that vou take this com- 
munication in the same spirit that it is 


YOU can’t run your factory machinery 
cheaply or so well with engine powers — 
Don't dodge: it's the driven truth, 


\ can tell you why in a few words. 


View ragine 
if it didn't Rave to depend on the 
, Kewemam, oor 


Ami you hove, from tard 
vente each of those Gears bee o 5 to. 
er. There's POWRA + p 
Mhs ELECTRIC MOTOR POWER w thee 
Crombhes are oot 
Vee dyvod ua erting bast + 
chee try cunno kt as tremrwroriny on the light ad day i 
> pag et dole a tout ster your 
l eak furmem s meady, gout, eth resning Me 


N thase f re o bit o aie Agi a aes 
MOTOR MIWIR xml get unt cot Pot tet oep for 
for wahi ew oat eet worry, aad place e wa heme 
mete pm by piriy po s gree 
we only 1 bor mme rots bebas yom, pon might then jae 


ag =o i, ma 
f. “ 7 A ” . 


A novelty folder of the Knoxville Railway and 
Light Company sent to power users. 


sent. We wish to point out facts with the 
hope that vou will get in line with orders. 
We believe that in your minds—to a 
greater or less extent—there are doubts or 
other stumbling blocks that prevent you 
from closing up business. What actual 
reason have vou for such a feeling? None 


whatever. Cast it off and get down to 
business—real business—and see what 
happens. We shall watch with muen in- 


terest the results of vour efforts for the 
next thirty davs. 


“Very truly yours, 
cc 9 


Knoxville, Tenn.—Among the cen- 
tral stations of the southern states which 
are actively awake and plying their best 
efforts to interest and win their people 
over to the wavs of electricity, there is 
none “harder at it” than the Knoxville 
Railway and Light Company, of Knox- 
ville, Tenn. 

C. H. Harvey, the president and gen- 
eral manager of the company, belongs to 
the hustle-and-thrive—elass of business 
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men, and he is continually on the alert 
for, and strenuously after, new business. 

Mr. Harvey is a man of the Carnegie 
type—he is not only a hustler himself, but 
he has the happy knack of inoculating 
others with the same spirit of activity, and 
he realizes the importance of surrounding 
himself with efficient co-workers. 

In his selection of Mr. Bundschu, as 
contract agent, he showed his faculty for 
selecting the right man for the right place, 
as Mr. Bundschu took the reins of his 
office and made things hum from the start. 

Both of these men, active in the affairs 
of the Knoxville Railway and Light Com- 
pany, are firm believers in the value of 
advertising for the sale of more juice, 
and they are liberal users of the best and 
most profitable methods of. advertising 
that can possibly be used by a central 
station. 

Conditions were somewhat peculiar here. 
The company was using the right kind 
of advertising, but unfortunately, on the 
other hand, it had its hands tied in vari- 
ous ways and was unable to follow up its 
clever and business-getting advertising 
with the right kind of personal solicita- 
tion to the extent necessary to line up the 
large amount of business worked up by 
advertising, and lying ready for the rakes 
of good solicitors. The company, however, 
is making amends in this matter, and un- 
doubtedly this year will see a much larger 
increase. 

Each month a well-got-up and attract- 
ive bulletin has been sent out which, like 
most of the bulletins now being sent out 
by central stations, covers the entire field 
of usefulness of electricity—that is, it 
goes on its way among the people of Knox- 
ville, containing something of interest 
about electric light for the home, office, 
store, factory or business place. It shows 
business men the value of the electric 
sign. It informs the public concerning 
the many different electrical devices for 
commercial and household uses. It ireats 
of the superiority of electric power and 
individual motor equipment. It takes up 
the latest improvements in everything elec- 
trical, and endeavors to make its readers 
familiar with the practical and every-day 
uses of electricity. 

And it is written in a very interesting, 
entertaining and convincing manner, well 
illustrated throughout, and printed in 
handsome colors on the best of enamel 
book paper. 

The company has also made use of what 
may be called a special resident adver- 
tising service, consisting of attractive mail- 
ing cards, folders, booklets, facsimile 
typewritten letters and novelty folders, to 
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a list of five hundred residents. One piece 
of advertising is sent to this list each 
month. 

A special service of the same kind of 
advertising mailed monthly to merchants, 
spoke in no uncertain terms of the advan- 
tages and superiority of electrically lighted 
stores and show windows. 

The whole store service of this company 
was prepared in the most attractive man- 
ner, the different pieces of advertising be- 
ing so varied in style and type that they 
were sure to catch and hold the attention 
of the business man to whom addressed— 
the thing absolutely necessary to produce 
results, 

For lining up prospective users of elec- 
tric power, the company had still another 
advertising service, composed of folders, 
booklets, mailing cards and personal let- 
ters. This service set forth the advantages 
of electric motors over the “old” methods 
in such a forceful way that any one using 
power and of a conservative and econom- 
ical disposition, would find it a very diffi- 
cult matter to convince himself that he 
should not install electric motors. 

On the whole the writer believes that 
the Knoxville Railway and Light Com- 
pany has carried on an extremely good 
and sensible advertising campaign. 

As one writer put it, “These people be. 
lieve that if Mahomet will not go to the 
mountain, the mountain will go to Ma- 
homet.” And they have put the block 
and tackle of intelligent advertising un- 
der the mountain and are moving it over 
against the people’s intelligence. 

— 0 


Long Acre Electric Light and 
Power Company Files 
Certificate Extending Its 
Limits. 


Announcement has been made from 
Albany, N. Y., that an amended certifi- 
cate of incorporation of the Long Acre 
Electric Light and Power Company, ex- 
tending the limits of its original charter 
throughout the boroughs of Manhattan 
and the Bronx, has been filed with the 
secretary of state. Along with this in- 
formation comes the news that John C. 
Sheehan, one of the controlling interests 
in the Long Acre company, has made a 
contract with the United States Independ- 
ent Telephone Company to connect a pro- 
posed telephone service in New York city 
with the interstate lines of the independ- 
ent company. It is said that $6,000,000 
of the stock of the telephone company has 
been placed in the hands of five trustees, 
to he turned over to Mr. Sheehan as soon 
as his part of the contract has been car- 
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ried out. These trustees are said to be 
George Eastman, of the Eastman Kodak 
Company; H. W. Sibley, W. B. Duffy and 
J. S. Watson, of Rochester, N. Y., and 
Herman Steifel, of St. Louis, Mo., repre- 
senting the interests of Adolphus Busch . 
in the United States Independent Tele- 
phone Company. 

The original franchise of the Long 
Acre Electric Light and Power Company 
gave it the right to do business within 
the territory bounded bv Fifty-ninth 
street, Fifth avenue, Thirty-third street 
and the Hudson river. According to 
the amended certificate filed on June 6, 
it is empowered to furnish electricity for 
light, heat and power and other purposes 
to all of Manhattan and the Bronx. The 
company has recently bought the old Ilar- 
lem Hospital site at 120th street and East 
river, where it is said a plant costing $6.- 
000,000 will be built. In addition to this, 
according to the statement of Walter H. 
Knight, chief engineer of the company. 
the company owns a block on Second ave- 
nue, between Forty-seventh and Forty- 
eighth streets, where it will build a com- 
plete electric hght plant. 

——__<@—_____ 


New York Electrical Society. 

The annual meeting of the New York 
Electrical Society for the election of offi- 
cers was held in Assembly Room No. 2, 
fifth floor, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, Monday, 
June 10, at 8p. M. The following ticket 
was elected unanimously: 

President, Albert F. Ganz. 

Vice-presidents, Augustus Post, Theo- 
dore Beran, W. L. Conwell. 

Secretary, George H. Guy. 

Treasurer, H. A. Sinclair. 

After the election Dr. William H. Tol- 
man, director of the American Museum of 
Safety Devices and Industrial Hvgiene, 
lectured on “Safety and Security for 
American Life and Labor.” 

Dr. Tolman reviewed, with illustrations 
from European and American museums 
of electrical and other safety devices, and 
industrial hygiene, what is being done in 
this important field. A description was 
given of Port Sunlight, an industrial com- 
monwealth, to show how the conditions 
of the laborer, in the factory and in the 
home, can be improved; also of Garden 
City, an English model, on which three 
American communities are now being 
projected ; and a sketch was drawn of what 
is being done in a great American fac- 
tory. Dr. Tolman also showed a series 
of views of the International Exposition 
of Safety Devices and Industrial Hygiene, 
held in New Yorkthis vear. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Allis-Chalmers Type AB 
Belted Alternators. 


For lighting and power plants in small 
towns, factories, public and private in- 
stitutions, office buildings, etc., there is 
a steady demand for belted alternators of 
moderate output; and in many cases the 
first cost of such installations must be 
kept down to a minimum. The Allis- 
Chalmers type AB alternators described 
and illustrated herewith, are especially 
suited for comparatively small plants 
where a belted generator not exceeding 
150 kilowatts output is required. They 
are of the revolving field, self-contained 
type, the two bearings being carried in 
end housings bolted to the stator yoke, 
the feet of which rest directly on the slide 
rails. 

The stator core is built up of steel 
punchings, the core having ducts at in- 
tervals, through which a strong blast of 


Rotor or SEVENTY-FIVE KILOWATT SELF- 
CONTAINED ALTERNATOR. 


air is forced by the revolving field. The 
stator core is mounted in a cast-iron yoke 
provided with numerous ventilating open- 
ings and designed to secure ample stiff- 
ness. The coils are wound on forms and 
thoroughly insulated before being placed 
in the slots, which are open and allow 
ready removal in case of injury. ‘lhe 
coils are held in place by retaining wedges 
driven into grooves at the tops of the 
teeth. All windings, after completion, 
are given a high potential break-down test 
in accordance with the recommendations 
of the American Institute of Electrical 
Engineers. The terminals are of rubber- 
covered flexible cable brought out through 
insulating bushings in the stator yoke and 
provided with insulated connectors. 
The rotor is provided with a very stiff 
shaft to which the field spider is keyed. 
The pole-pieces are built up of punch- 
ings securely held together, by rivets, be- 
tween malleable iron end heads. Each 
pole-piece carries a magnetizing coil and 
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is attached to the spider by means of a 
dovetailed projection and tapered steel 
keys. Field` coils are wound with’ insu- 
lated copper wire of square cross section 


SELF-CONTAINED ALTERNATOR, SEVENTY-FIVE 
Ki1LowatTts, 900 RevotuTions PER MINUTE. 
and are designed for excitation at 120 
volts. The whole structure of the revolv- 
ing field is very solid and there is little 
likelihood of any part getting out of 
order; the windings are subjected to an 
insulation break-down test of 1,500 volts 

between coils and iron. . 
Exciting current is supplied to the field 


STATOR OF SKVENTY-FivE KILOWAIT SELF’ 
CONTAINED ALTERNATOR. 
through two cast copper collector rings 
mounted on the shaft alongside the rotor. 
The rings have ample wearing depth and 
are mounted so as to secure thorough in- 
sulation. Each ring is provided with two 
carbon brushes so that one brush can be 
removed for inspection without inter- 
rupting the exciting current. The brush- 
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holder studs are attached to one of the 
bearing caps. 

The bearings are of liberal size and are 
supported in three-arm housings bolted 
to the stator yoke. The shape of the hous- 
ings is such that there is a clear space 
around the collector rings and brushes, all 
parts being easily accessible. Bearings 
are in the form of cast-iron shells lined 
with babbitt; they are of the self-aligning, 
self-oiling type, each bearing having two 
oil rings. The oil reservoirs are large, and 
an opening provided with a suitable cover, 
at one side of the bearings, indicates the 
height of oil. Both bearings on a given 
machine are of the same dimensions. 

These generators are provided with pul- 
ley and slide rails; the rails have screws 
for adjusting the belt tension and the ma- 
chines are fastened to the rails by bolts. 

Type AB alternators are usually fur- 
nished with extended shaft to take a pul- 
ley for driving a belted exciter; the ma- 
chines are not arranged for direct-con- 


nected exciters. 
—0 


Keystone Direct-Reading 
Ohmmeter. 

The Keystone direct-reading ohmmeter 
illustrated herewith is designed to meas- 
ure resistances directly in ohms, with 
great rapidity and absolute accuracy. The 
principle of operation is essentially that 
of the potentiometer and consists in meas- 
uring the drop in potential across the 
terminals of the object whose resistance is 
to be measured when a current of known 
value is passing. 

The instrument consists of two ele- 
ments, namely, the regulating box and the 
indicating instrument. The instrument is 
the Keystone duplex portable volt-amme- 
ter, and both instrument and regulating 
box are finished in polished mahogany 
with nickel-plated and polished trim- 
mings. 

The illustration shows an outfit espe- 
cially designed for the measurement of car- 
bons or other low-resistance objects of con- 
siderable area and of variable length and 
size. The instrument is connected to the 
regulator box by the leads and binding- 
posts shown, and connection is made to the 
testing circuit by means of the receptacle 
provided. The object to be measured is 
clamped in the holders shown on the right- 
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hand side of the regulating box, and the 
switch on the left-hand side is turned to 
“on” and the right-hand switch to “volts” 
in order to determine whether the voltage 
is normal within the limits provided. This 
voltage reading is obtained from the upper 
left-hand scale of the instrument. If the 
voltage is within normal, resistance meas- 
urement may be made by turning the 
right-hand switch to “ohms” and then 
regulating the current by means of the 
rheostat handle until the pointer on the 
right-hand scale of instrument stands at 
1. Then depress the key at the front of 
the regulating box and read the resistance 
directly in ohms on the lower left-hand 
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voltmeter and ammeter within the scale 
limits specified. 
The instrument is manufactured by the 


Keystone Electrical Instrument Company, 
Philadelphia, Pa. 
—— 0M 
Union Combination Switch 
Boxes. 

The Chicago Fuse Wire and Manufac- 
turing Company, Chicago, Ill., has recent- 
ly been granted patents, covering a new 
line of sheet-steel switch and receptacle 
boxes, which it has been developing and 
perfecting the past few years. ‘These 
boxes are designed for use in connection 
with concealed wiring of either knob and 


KEYSTONE DIRECT-READING OHMMETER. 


scale of the instrument. If the voltage 
varies either between or during tests, it is 
only necessary to keep the current normal 
at the 1 point by means of the rheostat 
handle. 

For the measurement of the resistance 
of carbons, the ohmmeter is designed for 
a normal current of 0.1 ampere and cov- 
ers a range of resistance measurement 
from 0 to 1.5 ohms in 0.01-ohm divisions. 
This will enable accurate readings to be 
made within 0.005 of an ohm. 

It is necessary that the testing voliage 
should be specified, and this may be any- 
thing from one cell of storage battery to 
a power circuit of 500 or 600 volts. The 
rheostat is designed to maintain the cur- 
rent constant for voltage variations of 
twenty per cent above or twenty per cent 
below normal. 

This instrument may also be used as a 


tube or conduit work, and embody several 
unique features which commend them- 
selves to the electrical trade for use in old 
and new installations. The accompanying 
illustrations show a few of the different 
types manufactured; and illustrate in a 
general way the salient features employed 
in their construction. | 

Fig. 1 shows the type AA single box 


and is identical in design with type BB, 


except that the latter is intended for con- 
duit and armored cable, and is conse- 
quently made somewhat deeper, while the 
box shown in the illustration is provided 
with five-eighths-inch openings suitable 
for entrance of flexible tubing. The body 
of this box forming the back and two end 
walls, carries the supporting ears, switch 
lugs, knockout plugs and two side walls, 
which are attached by means of flanges, 
formed up so as to come on inside of box, 
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thus presenting smooth edges at all 
corners, permitting the device to be fitted 
snugly into a recess in the wall or plaster, 
just large enough to admit the base with- 
out cutting away additional material on 
account of protruding screw heads or 
flanges. 

The supporting ears of these boxes are 
swung on a slotted screw pivot, which al- 


Fig. 1.—Tyrpe AA SINGLE Box. 


lows considerable adjustment as well as 
permitting turning at any angle to secure 
lodging for supporting screws, or, in new 
installations, the ears may be inverted, 
so as to bring the outer face of box flush 
with the plastered surface. Type AA and 
type BB unit boxes are made amply large 
to accommodate all standard receptacles 
or push-button or rotary switches having 


Fic. 2.—TypPE BB Gane Box. 


rectangular bases, and at the same time 
leaving sufficient room for entrance of 
conduit or tubing and wires. 

Fig. 2 illustrates a type BB two-gang 
box, which is the unit of all sectional 
gang boxes intended for conduit work. 
This consists of two boxes very similar to 


Fic. 3.—SPACER. 


the one shown in Fig. 1 assembled to- 
gether, the two adjacent side walls being 
omitted and the flanges secured by screws 
in place of rivets. This two-gang box is 
also made in the type AA for knob and 
tube work where it is desired to install 
two controlling switches together.; If a 
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gany of switches is to be located in one 
place, these boxes can be increased in- 
definitely by removing the screws holding 
the two portions together and inserting 
any number of the spacers shown in Fig. 
3. In this manner it is possible to mect 
demands for any gang box from a stock of 


Fia. 4.—Type C SINGLE Box. 


two-gang boxes and a few spacers, the 
only tool required in the operation being 
a <crew-driver. All parts are accurately 
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formed and punched by dies, insuring per- 
fect fitting and ease in assembling, mak- 
ing a close-fitting and reliable box when 
completed. 

In Fig. 4 is shown type C, of different 
construction, in which the four walls are 
formed of one piece with a dovetailed 
joint, thus forming a perfectly smooth 
outer surface and rounded corners similar 
to a drawn-steel box. The ears of this de- 
vice are designed particularly to fit re- 
cesses in cover plates of Perkins and H. & 
H. switches, and are carried in stock from 
two to six gangs. 

Fig. 5 illustrates a four-gang box of 
this construction. Type C and type D are 
designed only for installation in old 
buildings, the latter being constructed 
identical with type C, but will accom- 
inodate any standard make of switch or re- 
ceptacle. The ears of type C and type D 
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are made with large bearing surface and 
wre well united for installation flush with 
the plastered surface, and insure sub- 
stantial support of the device in position. 
In addition to the above makes a type RC 
is furnished which is in design similar to 
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Fie. 5.—TyPeE C Four-Gana Box. 


AA and BB, but is much shallower and 
somewhat wider, being particularly de- 
signed for rotary switches with round 
bases. 


The Exhibit of the Telephone Manufacturers. 


telephones connected and in operation. 
Also a combination wire chief and trouble 
clerk's desk which has just been completed 
for the Home Telephone Company of 
Champaign and Urbana, Ill. Another 
new piece of equipment shown was a du- 
plicate set four-frequency harmonic con- 
verter which has been built for the Mon- 
tana Independent Telephone Company, 
Butte, Mont., for use in connection with 
its automatic party lines. Represented by 
C. L. Fisher, sales manager; F. L. Mid- 
dleton, assistant sales manager; H. H. 
Woodworth, advertising manager; J. A. 
Russell, P. J. Eubanks and J. E. Fisher, 
of the sales department, and William llan- 
non and J. S. Engh, of the engineering 
department. 

Universal Pole and Post Preserving 
Company, Circleville, Ohio, had on exhibi- 
tion poles treated by the antiseptic method 
at the ground line. H. R. Folsom, secre- 
tarv, was in personal charge of the exhibit. 

Belden Manufacturing Company, Chi- 
cago, I., had on exhibition a full line of 
German silver resistance wire, copper mag- 
net wire, battery tinsel and telephone 
cords, braided cotton sleeving, rosin cord 
solder. Exhibition in charge of J. C. Bel- 
deu, president; Henry J. Landi, engineer; 
W. B. Parsons, vice-president. 

Homer-Roberts Telephone Company, 
Chicago. HL, had on exhibition party-line 
lockout systems. Homer Roberts, presi- 
dent: C. A. Soans, A. F. Rosenberger, 
manager, in charge of the exhibit. 

Indiana Steel and Wire Company, Mun- 
ae, Iud., exhibited a full line of tele- 
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phone wire. E. F. Kitselman, manager ; 
Robert Miller, general sales agent, in 
charge of the exhibit. 

American Electric Fuse Company, Mus- 
kegon, Mich., had on exhibition a full line 
of protective devices. F. G. Jones, presi- 
dent; J. A. Kenny, manager, and G. W. 
Rodormer, salesman, were in charge of the 
exhibit. 

Western Wire Sales Company, Chicago, 
HI., while not exhibiting, was well repre- 
sented by its vice-president, J. Allen 
Haines, who did a lot of circulating. 

Electric Appliance Company, Chicago, 
Ill., had on exhibition a full line of 
switehboards, telephones and telephone 
apparatus, also the Treco electric whistle. 
The company was represented by W. W. 
Low, president; Robert Mitten, manager 
telephone department; H. N. Remington ; 
M. I. Blakemore, J. L. Arthur, J. K. Al- 
line and M. L. Scobey. The company dis- 
tributed a handsome watch fob in the 
form of a shield, the independent shield 
on the face of it. 

The Nungesser Electric Battery Com- 
pany, Cleveland, Ohio, had on exhibition 
the “1900” dry battery. Represented by 
H. G. Robbins, treasurer; H. S. Greene, 
and Thomas G. Grier, general sales man- 
ager. 

Western Telephone Manufacturing 
Company, Chicago, TIL, exhibited a full 
line of telephone parts, switchboards, both 
magneto and central energy exchange. 
The company was represented by Eugene 
L. Brown, sales manager; C. L. Johnson, 
treasurer; FE. A. Anderson, acting man- 
ager, and G. W. Peacock, engineer, 


Standard Underground Cable Company, 
Pittsburg, Pa., while not exhibiting, were 
represented by J. R. Wiley, J. E. O’ Neill, 
W. M. Rogers, E. J. Pietzcker, Richard 
Houck, A. A. Anderson and L. L. Parkin- 
son. | 

Select Telephone Manufacturing Com- 
pany, Springfield, Ohio, had on exhibition 
lockout telephones, magneto and central 
energy, harmonic bells and telephone 
parts. Represented by C. D. Juvenal, 
Win. M. Bruce, Jr., and Charles Ward. 

International Electric Meter Company, 
Chicago, Ill, while not exhibiting, was 
well represented by its well-known sales 
manager, J. S. Jackson. 

Albert J. Cox, president of the Albert 
J. Cox & Company, Chicago, was in at- 
tendance at the convention. 

W. G. Nagel Electric Company, Toledo, 
Ohio, had on exhibition a full line of tele- 
phones. Represented by Harry E. Adams, 
general sales manager. 

United States Coin Register Company, 
Toledo, Ohio, had on exhibition its com- 
bined cash register and pay station. Rep- 
resented by Gary S. Powell, secretary and 
manager. 

Fibre Conduit Company, Orangeburg, 
N. Y., had on exhibition its well-known 
fibre conduit. Represented by W. W. 
Smythe, Jr., western manager. 

American Electrical Novelty Manufac- 
turing Company, New York, N. Y.. ex- 
hibited Ever-Readv batteries and tele- 
phone lamps. Represented by A. E. Bar- 
low, general manager, and P. E. Reiners. 

Steel Gain Manufacturing Company, 
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Chicago, HL, exhibited its steel gain. 
Represented by Frank M. McDonald. 

Monarch Telephone Manufacturing 
Company, Chicago, IN, exhibited a full 
line of switchboards, telephones and equip- 
ments; also central energy switchboards. 
Represented by J. E. Norling, president ; 
E. E. Axley, treasurer and general man- 
ager; W. H. Trimm, secretary; A. J. Car- 
ter, R. C. Stone, T. L. Dunlap and W. A. 
Fricke, enginecr. 

United Clock Company, Chicago, Il., 
exhibited its self-winding clock for use in 
telephone exchanges or offices. Repre- 
sented by E. E. Axley, treasurer; Albert 
Turk, president; Alexa T. Bagley, vice- 
president, and R. W. Trimun, secretary. 

Protective Electrical Supply Company, 
Fort Wayne, Ind., exhibited its protective 
can top cable terminals. Represented by 
M. B. Lorimer, president, and F. X. 
Staub, treasurer. 

Carnahan-Sherwood Company, Indian- 
apolis, Ind., exhibited an accounting sys- 
tem. Represented by C. M. Glover and 
H. E. North. 

Dean Electric Company, Elyria, Ohio, 
while not exhibiting, put at the disposal 
of the delegates a very comfortable smok- 
ing and rest room. Represented by W. W. 
Dean, vice-president; A. E. Barker, sec- 
retary; George E. Scoville, sales engineer ; 
E. M. Ford, A. B. Smith, W. C. Scott 
and I. G. Bowman. 

Crawfordsville Wire and Nail Company, 
Crawfordsville, Ind., exhibited telephone 
wire and strand. Represented by H. E. 
Cobb, sales agent. 

Scranton Button Company, Scranton, 
Pa., exhibited telephone push-buttons, re- 
ceivers and mouthpieces. Represented by 
H. E. Cobb, sales agent. 

Alfred F. Moore, Philadelphia, Pa.. ex- 
hibited magnet telephone wire, receiver 
cords and switchboard cords. Represented 
by H. E. Cobb, sales agent. 

Acme Rubber Manufacturing Company, 
Trenton, N. J., exhibited rubber-covered 
wire and cables, and inside telephone wire. 
Represented by H. E. Cobh, sales manager. 

Minnesota Electric Company, Minneap- 
olis, Minn., exhibited Chapman lightning 
arresters. Represented by H. E. Cobb, 
sales manager. 

International Telephone Manufacturing 
Company, Chicago, Ill., exhibited a full 
line of telephones, switchboards and equip- 
ments. H. Schaeffer, president; Fred E. 
Freers, sales manager; W. R. Shaw and 
J. Hoffenkamp, representatives. 

Swedish-American Telephone Company, 
Chicago, Ill., exhibited a full line of tele- 
phones, switchboards and equipments. 
Represented by E. V. Overshiner, presi- 
dent; A. V. Overshiner. secretary and 
general manager; C. L. Ward, F. M. Fer- 
guson, S. A. Duvall and A. D. Fox. 

North Electric Company, Cleveland, 
Ohio, exhibited a full line of telephones, 
switchboards and equipments. C. 
North, president; J. F. Engle. sales man- 
ager; A. A. Marr, A. A. Miller, €C. D. 
Bovd, G. B. Pratt and R. Hendricksen 
were in attendance at the exhibit. 

F. Bissell Company, Toledo, Ohio, while 
not exhibiting. was ably represented by its 


ELECTRICAL REVIEW 


president, F. Bissell, C. M. Hamilton, 
secretary; J. A. Navarsee, Walter Bissell 
and Murray Townsend. 

National Carbon Company, Cleveland, 
Ohio, exhibited Columbia dry batteries. 
Represented by E. J. Kenny, M. H. Mof- 
fet, A. V. Ward and Wallace O’Connor. 

Eureka Electric Company, Geneva, Hi., 
exhibited a full line of telephone switch- 
boards and equipments. Represented by 
V. H. Messenger, secretary and treasurer ; 
J. H. Bell, G. H. Miller, general sales 
manager, and E. L. Larrabee, western rep- 
resentative. 

United Brass Manufacturing Company, 
Cleveland, Ohio, exhibited a practical 
demonstration of the wire-joint machine 
for splicing cables. Represented by W. J. 
Schonberger, manager, and T. V. Daley. 

Julius Andrac & Sons Company, Mil- 
waukee, Wis., exhibited a full line of tele- 
phone switchboards and equipments. Rep- 
resented by W. S. Pearne, advertising 
manager; J. C. Schmidtbauer, vice-presi- 
dent, and F. T. Andrae, secretary. 

Everstiek Anchor Company, St. Louis, 
Mo., exhibited “Everstick” anchors. Rep- 
resented by Jasper Blackburn, president 
and manager. 

Century Telephone Construction Com- 
pany, Buffalo, N. Y., exhibited a full line 
of telephones, switchboards and equip- 
ments. Represented by C. H. Macklin, 
sales manager; W. W. Kidney, engineer; 
G. F. C. Bauer, sales department, and 
F. 0. Rhode, manager Kansas City branch 

Duplex Metal Company, New York, 
N. Y. Represented by B. L. Eldred, 
treasurer and secretary. 

Central Telephone and Electric Com- 
pany, St. Louis, Mo., exhibited a full line 
of telephones and equipments. Repre- 
sented by James S. Cuming, president; 
C. H. Wallis, vice-president; L. G. Le 
Bourveau, sales manager. 

American Steel ahd Wire Company, 


“Chicago, Ill., exhibited all kinds of in- 


sulated and bare steel and copper telephone 
wires, Represented by C. S. Knight, 
western manager; Frank Conklin, George 
Quigley, Kansas Citv, and B. B. Ayres, 
advertising manager. 

Chicago Telephone Supply Company, 
Elkhart, Ind., represented by George A. 
Briggs, president ; George W. Brown, sec- 
retary-treasurer; F. P. Mackintosh, chief 
engineer; J. Edward Myers, manager Day- 
ton branch; D. F. Roseborough, western 
representative. 

Sterling Electrice Company, Lafavette, 
Ind., had a very attractive exhibit in the 
writing room. The company was repre- 
sented byv W. E. Doolittle, president; 
W. R. Coffroth, secretary; S. B. Fowler, 
electrical engineer; Evan Shelby, sales 
manager; II. T. Doolittle, purchasing 
agent; C. R. Brown and O. P. Reed. sales 
engineers. The company distributed an 
attractive souvenir programme. 

Kellogg Switchboard and Supply Com- 
pany, Chicago, TIL, while not exhibiting, 
put at the service of the delegates auto- 
mobiles which were running continually 
from the Auditorium to its plant. A 
great manv delegates took advantage and 
were carefully shown through this com- 
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pany's large works. Represented by J. C. 
Lewis, Chicago sales manager; C. M. 
Thompson, Philadelphia office; R. F. 
Mueller, Cleveland office; R. W. Tillard, 
Cleveland office; E. C. Lawrence, Ohio 
representative; W. R. Hind, Iowa repre- 
sentative; J. M. McGee, Missouri repre- 
sentative; A. C. Bowe, Minnesota repre- 
sentative; J. C. Murray, Indiana repre- 
sentative; Chester E. Roberts, Illinois 
representative; W. L. Harris, Kansas City 
representative, and F. T. Schaffer, North 
Dakota representative. 

Stromberg-Carlson Telephone Manufac- 
turing Company, Rochester, N. Y., and 
Chicago, Ill., exhibited a full line of the 
latest style of telephone and switchboard 
equipments, together with cable and con- 
struction material. Represented by A. M. 
Haubrich, Chicago manager; S. W. Mane- 
fee, William Bowen, Paul D. Mvers, E. P. 
Schafer, Carl Schafer, sales department, 
Rochester, N. Y.; J. P. Cracraft, sales 
manager, Rochester, N. Y.; H. C. Slemin, 
advertising manager, Rochester, N. Y.; 
E. C. Lewis, Ben C. Hyde, J. J. Nate, 
J. B. Wilkinson, H. A. Jones, of Penn- 
evlvania; F. G. Hudson, D. C. Gould and 
Charles Speed. . 

S. B. Condit, Jr., & Company, Boston, 
Mass., while not exhibiting, was represent- 
ed by its able western manager, Philip R. 
Fisher. Mr. Fisher was expounding the 
merits of the Marlin cable hangers. 

Peirce Specialty Company, Elkhart, 
Ind., while not exhibiting, was well repre- 
sented by its president, C. I. Peirce, Jr. 

American Electric Telephone Company 
exhibited a full line of telephone switch- 
hoard equipments. Represented by P. C. 
Burns, president; J. G. Ihmsen, secretary 
and general manager; M. W. Zabel, gen- 
eral sales agent. 

McRoy Clay Works, Chicago, I, ex- 
hibited McRoy clay conduits, E. F. Kirk- 
patrick, Chicago manager, in charge of 
the exhibit. 

Chicago Insulated Wire Company, while 
not exhibiting, was represented at the 
convention by T. C. Turlay, president, 
and William M. Smith, secretary and 
treasurer. 

Haeusermann Metal Manufacturing 
Company, Chicago, Ill., while not exhibit- 
ing, was well represented by its western 
representative, Harry A. Ford. 

Vulcan Electric Heating Company, Chi- 
cago, Ill., exhibited the celebrated Vulcan 
heating irons. Represented by L. P. 
Brown, vice-president. 

George Cutter Company, South Bend, 
Ind., while not exhibiting, was represented 
by President George Cutter. 

Central Electric Company, Chicago, IHl., 
while not exhibiting, was represented by 
F. R. Bryant, R. L. Kimble, Louis Privat 
and J. A. Savage. 

Blake Signal and Manufacturing Com- 
pany, Boston, Mass., was represented by 
Syles R. Fralick, who was expounding the 
merits of the Blake Tube Flux. 

The Illinois Electric Company, Chicago, 
Tl., was well represented by E. A. Quar- 
fot, C. J. Liteher, C. C. Dawson. Cameron 
McIntyre, Dewey Newman and F. D, Rus- 
ling. 
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DOMESTIC AND EXPORT. 

MANITOBA TO TAKE OVER TELEPHONE SYSTEMS—The 
provincial government of Manitoba is said to be making arrange- 
ments to buy out the systems of the Bell Telephone Company in 
some of the larger cities and towns of the province, notably the 
systems in Winnipeg and Brandon, retaining the long-distance 
lines in the province under a working arrangement with the 
government. 


BALTIMORE ELECTRIC COMPANY TO INCREASE CAPITAL 
—A special meeting of the stockholders of the Baltimore Electric 
Company, Baltimore, Md., has been called for June 28 to vote on a 
proposition to increase the capital stock from $3,400,000, divided 
into 68,000 shares of the par value of $50 each, to $3,750,000, divided 


into 75,000 shares of the same par value, of which number 50,000 . 


shares are to be common stock and the remainder preferred stock. The 
Baltimore Electric Company was formed recently by the consolida- 
tion of the Maryland Telephone and Telegraph and Baltimore Elec- 
tric Power companies. 


ELECTRIC ROAD GRANTED AUTHORITY TO ISSUE MORT- 
GAGE—The New York state railroad commission has consented 
to the issuance of a mortgage of $2,000,000 by the Canandaigua 
Southern Electric Railroad Company, which was recently granted 
authority to build an electric street surface railroad between 
Canandaigua, Ontario county, and Atlanta, Steuben county. In its 
petition for the authorization of the mortgage the company sets 
forth that it has filed certificates of extension to build from Atlanta 
to Wayland, Steuben county; from Atlanta to Lake Salybria, south- 
east of Bath, Steuben county, and from Canandaigua to Palmyra. 


HARWOOD ELECTRIC POWER COMPANY TO BUILD LARGE 
POWER-HOUSE—The Harwood Electric Power Company, chartered 
by the Pardee interests of Hazelton, Pa., has filed notice of a pro- 
posed bond issue of $2,000,000 for the extension of its business. For 
the present only about one-fourth of the loan will be utilized. It 
will be for the purpose of erecting a power-house at Harwood, to 
take the place of the temporary plant, built so that the franchise 
in Hazelton could be held under the terms of an agreement with 
that city to furnish light by March 1. This plant now supplies all 
the light and power handled by the Consumers’ Electric Light and 
Power Company, of Hazelton, a subsidiary corporation. 


CENTRAL COLORADO POWER COMPANY FILES MORTGAGE 
—There has been filed at Colorado Springs, Col., a $20,000,000 mort- 
gage given by the Central Colorado Power Company to the Knicker- 
bocker Trust Company, of New York. The larger projects covered 
by the mortgage are the DeRemer canal and pipeline, known as 
the Shoshone water power enterprise, near Glenwood Springs; the 
Grand River Power and Transmission Company, located above 
Glenwood Springs; the Hine reservoir, located on the Williams fork 


of the Grand river in Grand county with a capacity of 3,000,000,000 © 


cubic feet; Hine reservoir No. 2, also in Grand county below Grand 
Lake, capacity 10.000,000.000 tubie feet; Aspen reservoir No. 1, in 
Pitkin county, capacity 43,000,000,000 cubic feet; New Century reser- 
voir known as the Gore cañon project, with a capacity of 7,000,000,- 
000 cubic feet. 


ADVERSE DECISION IN CLEVELAND THREE-CENT FARE 
CASE—The Ohio Supreme Court in the suit of the city of Cleveland 
against William Reynolds has decided in favor of the Cleveland Con- 
solidated Railways Company and against low fares. The case involved 
the validity of the street-car franchises on Erie and Central avenues, 
Cleveland. The Circuit Court upheld the validity of the franchises 
of the Consolidated Railways Company and the Supreme Court 
sustained the Circuit Court. The decision is a blow at Mayor Tom 
L. Johnson and his campaign for low fares for Cleveland. Mayor 
Jubnson fought the renewal of the franchises and proceeded to 


give franchises through the council to others. This was resisted 
by the Consolidated company and the matter was taken to the 
courts for settlement. 


HYDROELECTRIC POWER IN MEXICO—The Mexican govern- 
ment has granted the application of the Batopilas Mining Company 
for a concession to install a hydroelectric plant at Los Algodones 
on the Batopilas river. A transmission line will be built from the 
plant to the mines and smelter at Batopilas. The Compania Hidro- 
Electrica San Augustin, recently organized at Puebla, Mexico, with 
a capital stock of $1,000,000, will install a hydroelectric plant and 
furnish the city of Puebla with light and power. Fernando 
Pimentel y Fagoaga is president of the company. It is announced 
that the Compania de Tranvias, Luz y Fuerza, of Guadalajara, will 
build a transmission line from Guadalajara to Aguascalientes, about 
125 miles. It will dispose of about 5,000 horse-power in that city. 
The company has a capital stock of $11,000,000. Andres Bermejillo, 
of Mexico City, has been elected president of the company. 


STREET RAILWAY SYSTEM FOR BAHIA—It has recently be- 
come known that New York interests, said to be allied with the 
Havana, Mexico City, Rio de Janeiro and other West Indian, Central 
and South American electric traction and lighting properties, have 
completed financial arrangements in Europe for the construction 
and operation of street railways in Bahia, Brazil. A lighting 
monopoly has been taken over and extensive water power rights 
have also been acquired. The development of the Bahia projects 
will entail an expenditure of nearly $10,000,000. The Bahia Tram- 
way, Light and Power Company will carry out the work. It has 
been incorporated under the laws of Maine, with a capital of $3,- 
500,000 in common stock. There are also authorized $7,500,000 of 
five per cent fifty-year first mortgage bonds. An issue of $3,500,000 
of these bonds has just been made in the London and Brussels 
markets. The New Yorkers interested in the company include 
Percival Farquhar, William Lanman Bull and F. S. Pearson. 


CAPITOL TRACTION COMPANY GIVES LARGE MORTGAGE 
—To secure an authorized issue of $6,000,000 in bonds dated June 
1, 1907, and maturing June 1, 1947, the Capitol Traction Company, 
Washington, D. C., has placed on record a deed of trust to the Union 
Trust Company upon the street-car property. The issue is to be 
known as forty-year five per cent gold coupon bonds and is made 
under the provision of an act of Congress of March 3, 1891, in 
which it was provided that bonds might be issued by the company 
not to exceed half its capital stock of $12.000,000. The money is 
needed for construction in addition to that undertaken in 1900, for 
which $1,500,000 in bonds were issued, the proceeds of which have 
been spent. Twelve thousand bonds are authorized by the deed of 
trust in denominations of $500 each. The property pledged for the 
repayment of the $6,000,000 includes the power-house, car barns 
and all the holdings of the company in the District, including its 
corporate rights and franchises. 


LACLEDE POWER COMPANY SOLD—E. W. Clark & Company, 
of Philadelphia, Pa., has acquired the Laclede Power Company, the 
only independent light and power company in St. Louis, Mo. The 
company was owned by St. Louis capitalists and business men. 
With the purchasing of this company by Clark & Company, follow- 
ing the purchase of the St. Louis & Suburban Railway System by 
the North American Company, all the lighting and street railway 
companies of St. Louis have passed from the control of St. Louis 
financial interests. The Laclede Power Company was sold for $3,- 
000,000. Clark & Company bought the property about a year ago 
and made an initial payment of $500,000, giving notes for the bal- 
ance. These were paid on June 1. The company is capitalized at 
$1,000,000, and during its existence it has never issued bonds or 
notes. The company controlled the Edison Electric Illuminating 
Company, of Carondelet, which also passes to Clark. & Company. 


June 15, 1907 


The proprietary company is only a contracting company, and has 
no right to operate on the streets. The franchise is held by the 
Edison Electric Illuminating Company. The principal stockholders 
in the Laclede Power Company are Henry C. Scott, S. W. Fordyce, 
J. C. Van Blarcom, S. M. Dodd, Thomas H. West, the Tutt estate 
and E. V. Matlack. The present officers are still in charge of the 
company, and it is not known what arrangements Clark & Company 
have made or will make for managing the property. 


CANADIAN GOVERNMENT CLOSES CONTRACT FOR 
NIAGARA POWER—The contract between the Niagara Power 
Union, representing the municipalities of western Ontario, and the 
Ontario Power Company, of Niagara Falls, Ontario, for a supply 
of electricity for the seventeen municipalities, has been closed 
by the government and the local company will furnish the power at 
$10.40 per horse-power, 35,000 horse-power being the amcunt to be 
generated. The government is to erect the transmission lines and 
step down the power and the municipalities are to distribute it in 
their respective cities and towns. The project is said to be the 
beginning of a comprehensive scheme which Adam Beck and other 
advocates of government control of Niagara power are planning 
to carry out. It is intended that ultimately the government shall 
control the power product of the falls and send the electric energy 
to all parts of the province. To curb the commercialism which 
might tend to impair the scenic value of the falls, the government 
is energetically restricting the generation of power. The three 
companies which now have charters to utilize the falls are re- 
stricted to respectively 125,000 horse-power, 180,000 horse-power and 
100,000 horse-power. It is provided that the municipalities may 
contract with the government for any amount of power and may 
consume as much above that limit as the actual demand necessitates. 
Seventeen municipalities in all are included in the proposed circuit, 
which covers all of the more prominent cities, including Toronto, 
Hamilton, London, Brantford, Stratford, Guelph and others. 


CHICAGO TELEPHONE ORDINANCE—The ordinance which 
has been drafted by the city council of Chicago, Ill., extending the 
franchise of the Chicago Telephone Company twenty years, contains 
provisions providing that the company’s books shall be opened to 
city inspection at any time; the city to be paid three per cent of 
gross receipts in Chicago; to have free telephone service in the 
City Hall and a discount of twenty-five per cent on all other city 
business. The maximum rates are fixed throughout the city 
limits: business lines $15 per quarter, with a maximum of 300 
calls; and the rates at all private exchanges will be substantially 
reduced. Trunk line charges are reduced from $36 to $24 per 
annum, and where messages are contracted for in advance there will 
be no charge for trunk lines. It will be possible under the new 
ordinance to obtain business calls at 2.8 cents each. Residence 
rates will be greatly reduced, and public telephone calls will be 
fixed at five cents. The city reserves the right to regulate any of 
the rates of the company at periods of five years, and further 
provides that if the telephone company shall make net earnings in 
excess of ten per cent on the money actually invested in the plant, 
such excess earnings shall be paid to the city. The company must 
also set aside not less than four per cent, nor more than eight per 
cent, upon the amount invested for a depreciation fund. The 
city may purchase the plant if it so desires in 1919, or in 1924, or 
at the termination of the ordinance, paying the cost of duplication 
less ‘depreciation, with five per cent in addition as compensation 
for the compulsory sale, without taking into account earning power 
or value of franchises. 


ENGINEERING SOCIETY NOTE. 


CORNELL UNIVERSITY BRANCH, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—tThe closing meeting of the Cor- 
nell University branch of the American Institute of Electrical 
Engineers was held on June 4, at Ithaca, N. Y., when a new con- 
stitution and by-laws were discussed. A paper was delivered by 
Professor Ernest Morritt, on “Radioactivity,” which elicited a 
good deal of interesting discussion. This meeting closed a very 
successful year for the Cornell branch. | 
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ELECTRIC LIGHTING. 


HENDERSON, TENN.—The village has voted to own and operate 
its electric light plant. 


MT. JOY, PA.—Quarryville is to be lighted by electric current 
transmitted from Strasburg. 


CLEVELAND, OHIO—Fire did over $500 worth of damage to the 
Lakewood lighting plant on May 16. 


OZARK, ARK.—It is expected to have an electric light plant in 
Ozark within the next three months. 


BRAZIL, IND.—The Brazil Electric Company’s plant was 
damaged to the extent of $10,000 by a boiler explosion on May 22. 


CLAY CITY, IND.—The boiler in the Clay City electric light 
plant exploded on May 21, wrecking the system. The loss is 
estimated at $10,000. 


LA CROSSE, WIS.—The common council has rejected the propo- 
sition of the Wisconsin Light and Power Company offering its plant 
to the city for $400,000. 


WAPPINGERS FALLS, N. Y.—At a special election in Wap- 
pingers Falls it was voted to bond the village for $10,000 to duplicate 
the electric light system. 


RISING SUN, MD.—The Installation of a hydroelectric plant 
at McKinsey’s mill, Principio, has been commenced. The power 
will be used to light Rising Sun. 


MONTGOMERY, ALA.—A company has been organized to har- 
ness the water power of Short creek in Marshall county and 
operate with it an electric railroad from Gadsden to Scottsboro. 


FITCHBURG, MASS.—Henry Allison and Andrew Whitney, of 
this city, have purchased the Greene Electric Light Company’s 
plant at Ashburnham. The price paid for the plant is not given. 


HOUSTON, TEX.—The Houston Light and Power Company, 
which owns the electric lighting plant, will spend half a million dol- 
lars during the next few months. Work will be started shortly. 


ARLINGTON, OHIO—The council at Arlington, Hancock county, 
has accepted the plans for the construction of a municipal electric 
lighting plant. George Champe, of Toledo, will supervise the work. 


WESTERLY, R. I.—The act incorporating the Mystic Power 
Company has been passed by the legislature. Mystic is now to have 
a day and night service, as soon as the line can be built to Westerly, 


PHILADELPHIA, PA.—Herbert E. Havens has plans for 
estimates on additions to the power plant of the Shamokin & Coal 
Township Light and Power Company, planned by Janney & Darl- 
ington. 


WILMINGTON, DEL.—An amendment to the charter of the 
Commercial Heat, Light and Power Company has been filed at 
Dover by which the authorized capital stock of the concern is in- 
creased from $100,000 to $1,000,000. 


ALTURAS, CAL.—The Alturas Electric Light and Power Com- 
pany is arranging to install a larger water-wheel than the one at 
present in use and also to make a number of other enlargements 
to meet the increasing demand for current. 


INDIANAPOLIS, IND.—The state board of agriculture has voted 
to erect a waterworks, electric light and heating plant at the state 
fair grounds. The plant is to cost $10,000, and will be completed 
in time for the next state fair. Work has been begun. 


STANBERRY, MO.—The Stanberry electric light plant has been 
sold under a deed of trust, Frank Jones being the trustee. There 
were two bids made, one by R. P. Duncan of $17,000, the other by 
John A. Showen of $18,000. Mr. Showen will operate the plant. 


PONTIAC, MICH.—The contract for street lighting has been 
turned over to the Pontiac Light Company. The Pontiac Standard 
Lighting Company, which has been the cause of litigation lasting 
for three years, has disposed of its interests to the former concern. 


JOHNSON, VT.—Parker & Stearns has leased to the village the 
right to take water from its dam at its sawmill privilege in John- 
son, Vt., for the term of ninety-nine years, for the purpose of sup- 
plying the village with power for lighting and other purposes. The 
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village is to pay $2,500, and not use water to generate more than 
150 horse-power during the day run. The village is to build the 
dam and fiume and keep the same in good condition. 


UNIVERSITY PLACE, NEB.—The city of University Place has 
called a special election for the voting of $15,000 bonds for the 
construction of a new electric lighting system. The work of de- 
signing the system is in the hands of Baker & Early, Lincoln, Neb., 
consulting engineers. Construction work will begin immediately 
after the sale of the bonds. 


APPLETON, WIS.—The Green Bay & Mississippi Canal Com- 
pany of this city has awarded the contract for a $75,000 electric 
power-house to the engineering firm of O'Keefe & Orbison. It is 
the intention of the canal company to furnish electrical power for 
manufacturing industries in practically every city of the Fox 
river valley and ultimately extend its service to Milwaukee. 


EUGENE, ORE.—B. F. Howard, owner of the Junction City 
electric light plant, has filed with the county clerk notice of ap- 
propriation of the waters of Bear creek, a stream west of Junction, 
for the purpose of generating power for the operation of an elec- 
tric light plant. The site of the proposed canal and power plant is 
about two miles east of Goldson and eight miles southwest of 
Junction. 


BERKELEY, CAL.—The Berkeley Electric Lighting Company, 
a branch of the Oakland Gas, Light and Heat Company, has an- 
nounced extensive improvements soon to be made in Berkeley, in- 
cluding the erection of a $150,000 electric substation; the removal 
of the high-voltage power lines from Grove street and the substitu- 
tion in Shattuck avenue of underground conduits in place of aerial 
cables now used. 


WILMINGTON, N. C.—The board of aldermen has granted per- 
mission to the Tide-water Power Company, a subsidiary corporation 
of the firm of Hugh Mackay & Company, to bring its transmission 
lines into the city from the plant of the Rockingham Power Com- 
pany, near Rockingham, at Bluitt’s Falls. It is proposed to trans- 
mit from the Rockingham plant a sufficient amount of electricity for 
the private and public lighting of the city of Wilmington and also 
for power purposes, 


WASHINGTON, GA.—The Hopewell Electric and Manufacturing 
Company has been incorporated with $40,000 capital stock to acquire 
and develop water power near Washington. The company is headed 
by James A. Benson, T. Burwell Green and Henry O. Riley, though 
many others are named among the incorporators. It will at once 
begin the construction of a plant for the generation of electricity 
for heat, light and power, which will be used throughout this im- 
mediate section, mainly in Washington. 


DENVER, COLO.—AIH the directors of the Denver Gas and Elec- 
tric Company who have served during the past year were re-elected 
at the annual meeting of the stockholders. In the absence of Presi- 
dent Henry L. Doherty, Frank W. Frueauff presided. The directors 
elected are: Philip Cross, Frank W. Frueauff, Emerson McMillin, 
Henry L. Doherty, James B. Grant, John C. Mitchell, Fred G. Mof- 
fat. Harry C. James, Henry T. Rogers, George W. Wood, Edward W. 
Rollins, William J. Barker, R. B. Sullivan. 


CHICO, CAL.—The Valley Counties Power Company has under 
construction an eight-mile ditch between Nimshew and Centerville, 
Butte county. This ditch, which is to carry water from Butte creek 
at the De Sabla power plant, near Nimshew, eight miles along Butte 
creek to the power-house at Centerville, is to be five and one-half 
feet deep, and eighteen feet wide, and will. when completed, increase 
the capacity of the Centerville plant from 1.000 to 7.000 horse-power, 
It will have a carrying capacity of 6,000 inches. 


ATLANTA, GA.—The bid of the Georgia Railway and Electric 
Company for the city's electric lights for five years has been ac- 
cepted by the council committee. At present the city is paying 
$75 each for arc lights and $33.75 each for incandescent lights. 
Under the new scale the saving to the city for five years will be 
about $105,260. Private consumers will not be charged for com- 
mercial or private purposes more than ten cents per kilowatt-hour 
for light and six cents per kilowatt-hour for power. 


JACKSONVILLE, FLA.—The Fore River Shipbuilding Company, 
general contractor for the Atlanta. Birmingham & Atlantic Rail- 
way, has let a contract to the Florida Electric Company, of Jackson- 
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ville, to erect an electric light plant at Brunswick, to be used in con- 
nection with the terminals at that place. The plant, which will be 
a 150-kilowatt generating plant, will cost $25,000, with specifications 
for 177 arc lights and 1.000 incandescent lights. The lights are 
to be used on the site of the terminals, in the warehouses, on the 
piers and in the different plants. 


WINDSOR, VT.—At a meeting of the grantees under the charter 
of the Claremont Power Company, an organization was effected by 
electing the following directors: W. L. Mauran and Thomas E. 
Steere, of Providence, R. I.; Hira R. Beckwith, L. N. Wheelock, 
Frank H. Foster, of Clarement. It was decided to capitalize the 
company at $700,000, $600,000 common stock and $100,000 preferred. 
The directors organized as follows: president, W. L. Mauran; 
vice-president, Hira R. Beckwith; treasurer, Thos. E. Steere; 
general manager, L. N. Wheelock. 


MENOMINEE, MICH.—C. O. Johnson, of Oshkosh, manager of 
the Hydro-Electric Water Power Company, is perfecting a plan to 
establish a power plant on the Peshtigo river and to obtain a fran- 
chise from this city and Marinette to construct an interurban line 
through Menominee and Marinette counties. The company is com- 
posed of some of the best-known capitalists of Oshkosh, Marinette 
and Menominee, with a capital of $2,000,000 to develop the con- 
templated improvements. Power will be transmitted to Green Bay, 
Appleton, Neenah, Menasha and Oshkosh. 


ATLANTA, GA.—The Anthony Shoals Power Company, incor- 
porated with large capital to develop Anthony Shoals on Broad 
river in Georgia, has met with difficulties in its work, as the 
Hapeville Tank Company, at the side of the shoals, has passed into 
the possession of another company which proposes to compete. 
The former has spent about $250,000 in surveys and purchasing 
land, and the latter spent a large sum. Another difficulty is the 
proposed Bells Ferry bridge, to be built by Elbert county. It is 
claimed that if the company builds its dam the water will com- 
pletely inundate the bridge. 


GREENFIELD, MASS.—Work has been begun on the construc- 
tion of a dam and power plant at Cavendish gorge on Black river 
in the town of Cavendish, Vt. The Claremont Power Company, 
capitalized at $700,000, is behind the enterprise, and it is expected 
that by December 1 more than 2,000 electrical horse-power will be 
available for manufacturing purposes. The dam will be of rein- 
forced concrete, fifty-five feet high and 160 feet long, and steel pen- 
stocks will convey the water to turbines 1,200 feet below the dam. 
The fall is 124 feet. The wire carrying the current will run across 
country to Claremont, a distance of twenty miles. 


LA CROSSE, WIS.—The La Crosse Water Power Company, the 
$5,000,000 corporation which will furnish electric power from a 
plant at Hatfield, expects to have the work completed so that power 
may be furnished La Crosse and Winona by December 1. Prhe contract 
for the electrical apparatus has been awarded to the General Elec- 
tric Company, of Schenectady, N. Y. The contract includes two 
4,000-horse-power generators and two 250-horse-power wheels for 
the exciter in the power-house. These will be driven by a 4,000- 
horse-power water-wheel, which will be furnished by the S. Morgan 
Smith Company, of York, Pa. The electrical contract includes the 
transformers for the substations to be located at La Crosse and 
Winona, with all necessary lightning arresters and high-tension 
switches. 


TROY, N. Y.—The McCaffrey Water Motor and Power Company 
held its annual meeting on May 15. The following directors were 
elected to serve during the ensuing year: Joseph G. McCaffrey, 
L. C. McBride, Detroit, Mich.; F. T. Schmidt, Detroit; W. S. Wagar, 
L. E. Wagar, W. W. Winchester, Frank E. O'Brien, D. J. Murnane, 
W. J. Reynolds, William J. Hough, Albany; Frederick A. Tyler, 
Albany; John T. Norton and Samuel E. Hutton, Troy. Immediately 
after the adjournment of the stockholders’ meeting the board of 
directors convened and elected the following officers: president, 
Joseph G. McCaffrey; first vice-president, Francis T. Schmidt, of 
Detroit; second vice-president, W. W. Winchester; secretary, L. C. 
McBride, Detroit; assistant secretary, Samuel E. Hutton; treasurer, 
Frank E. O’Brien. It is the intention of the company to complete 
the power plant at Barberville as soon as possible. From the 
present outlook it is thought that power will be produced in/ three 


months. 
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ELECTRIC RAILWAYS. 
ROSEBURG, ORE.—One hundred thousand dollars has been 
raised for the Roseburg-Coos Bay Railroad. 


DENVER, COL.—The Denver City Tramway Company has laid 
over ten miles of new track since March 6. 


BENTON HARBOR, MICH.—The interurban line from Benton 
Harbor to Eau Claire, fifteen miles, has been completed. 


NEW HAVEN, CT.—The Consolidated Railways Company has 
placed with the Wason Manufacturing Company an order for about 
150 new trolley cars. . 


FINDLAY, OHIO—The work of grading for the new electric 
line to run from Findlay to Marion, fifty-one miles, has been begun 
at Marseilles. Bonds have been negotiated. 


DOYLESTOWN, PA.—The Doylestown & Easton trolley road has 
been sold at foreclosure to J. Carroll Williams, of Philadelphia, for 
$100,000. The purchaser represented bondholders, 


BRIDGEPORT, CT.—Vice-President Calvert Townley, of the Con- 
soliddted Railway Company, states that $600,000 will be spent by 
the company in improving the Bridgeport division next year. 


BROOKLYN, N. Y.—The board of aldermen has taken favorable 
action on the proposition of building elevated trolley approaches at 
the Brooklyn terminal of the Brooklyn Bridge. The improvement 
will cost $150,000. 


KANSAS CITY, MO.—The ownership of the Marlborough elec- 
tric line has been transferred to the Kansas City & Westport Belt 
Railway, a company subsidiary to the Metropolitan Street Railway 
Company. The price named was $100,000. 


BRISTOL, TENN.—The Bristol Belt Line Railway Company has 
been granted a franchise to construct a system in Bristol, Va. The 
company proposes to construct and have in operation within six 
months several miles of additional track. 


SPRINGFIELD, MASS.—The Springfield & Eastern Street Rail- 
way Company, a New Haven property, has petitioned the railroad 
commissioners of Massachusetts for authority to issue $750,000 ad- 
ditional capital stock for an extension to Fiskdale. 


WAYCROSS, GA.—The city council of Waycross has granted a 
franchise to Burdette Loomis, of Hartford, Ct.; George W. Deen, 
of Waycross, and Frank H. Elmore, of Jacksonville, Fla., to con- 
struct and operate a street-car system in Waycross, 


GRAFTON, W. VA.—The contract for building the Grafton street 
railway has been awarded to Tolbert Brothers, of Fairmont, W. Va. 
The line will be two and one-half miles in length, but extensions 
will probably be made as soon as this portion is completed. 


ATHENS, PA.—The charter for the proposed electric line to 
Lake Winola has been granted. The road will be about eight miles 
long and will connect Clarks Summit with Lake Winola. The 
company is capitalized at $48,999, and the directors are Scranton 
and Peckville men. 


MACKINAW, ILL.—Work has been begun on the Mackinaw-Lin- 
coln line of the Illinois Traction System. The Crescent Construc- 
tion Company, of Peoria, is the sub-contractor for the work, having 
been employed by Tuttle Brothers, of Decatur, to complete the grad- 
ing at the junction of the Peoria-Bloomington line. 


ALLENTOWN, PA.—Col. H. C. Trexler has resigned as president 
of the Lehigh Valley Transit Company, and E. M. Young as vice- 
president. David Young, of Newark, was elected president pro 
tem. until the annual meeting is held next January and Warren 
S. Hall was made vice-president and general manager. 


SEATTLE, WASH.—Plans for the Shoreline Electric Railway, 


the interurban road for which the city council granted M. J. Wight- ` 


man and C. J. Muckler a franchise over certain streets, have been 
filed. To maintain their franchise the two promoters must deposit 
with the city by July 1, $10,000. 


SCRANTON, PA.—A new trolley road, which will extend from 
Montrose to Wyalusing, has been projected. It will be known as 
the Wyalusing Valley Railway. Application has already been made 
for a charter. The men interested are all attorneys, as follows: 
W, D. B. Ainey, T. J, Davis, M. S. Allen and J. S. Courtright, 
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ALBANY, N. Y.—At special meetings held at Albany of the 
United Traction Company and the Hudson Valley Railway, L. F. 
Loree was elected president. Mr. Loree was also elected president 
of the Champlain Transportation Company. In each of the three 
companies C. S. Sims was chosen to succeed A. I. Culver as vice- 
president. 


GREENCASTLE, IND.—According to information received here 
eastern capitalists are considering the building of an ‘educational 
interurban route” connecting the college cities of Lafayette, Craw- 
fordsville, Greencastle and Bloomington. The interurban would be 
a paying investment in the opinion of the promoters, who have 
already taken steps in the matter. 


ALBANY, N. Y.—Application has been made to the state rail- 
road commissioners for permission to change the name of the 
Mineola, Roslyn & Port Washington Railroad to the New York & 
North Shore Traction Company. The company also wishes to in- 
crease its stock from $150,000 to $1,250,000. It plans to build a 
road from Oyster Bay to Flushing. 


SCOTTDALE, PA.—The council of West Newton borough has 
granted a franchise to the Pittsburg, McKeesport & Westmoreland 
Street Railway Company to occupy certain streets in that town for 
street railway purposes. The company proposes to build a line 
from Herminie to West Newton by way of Blackburn and Gratz- 
town, with a branch to Suterville. It is expected that work will 
begin in a short time. 


FREDERICK, MD.—At a meeting in Frederick of the directors 
of the Washington, Frederick & Gettysburg Railway Company it was 
decided to arrange at once for the equipment of the road and to 
secure the necessary material and rolling stock for this end of the 
line. Funds are now being raised to continue the building of the 
road from Thurmont to the Pennsylvania state line. Gettysburg, 
Pa., is the destination of the road. 


DENVER, COL.—Joseph A. Osner, a Denver railroad contractor, 
has received the contract for building the new electric line from 
Englewood to Roxborough Park by way of Littleton. Grading on 
the road has been commenced. The contract calls for the comple- 
tion of the road by August 1, although the park will not be opened 
for tourists until next summer. Roxborough Park is twenty miles 
from Denver, near the mouth of Platte cañon. 


TROY, N. Y.—Work has been commenced to enlarge the Glens 
Falls power plant of the Hudson Valley Railway. The improve- 
ments planned include a great increase in capacity.~ The station 
practically will be rebuilt to make it fireproof and new equipment 
will double the power output. Three 600-kilowatt converters will 
be installed. The Lake George power plant of the Hudson Valley 
will also be improved and enlarged by the addition of a 300-kilowatt 
converter. 


NASHVILLE, TENN.—Work has been begun on the interurban 
electric railroad to be built from Nashville to Franklin, Columbia 
and Mt. Pleasant, Tennessee. Eastern capitalists propose to finance 
an electric road through Humboldt, Gadsden, Alamo, Jobhnson’s 
Grove, Maury City, Crockett Mills, Eaton, Brazil and Gibson Wells, 
connecting with the Illinois Central at Dyersburg Falls or Newbern. 
Surveys are being made for the purpose of compiling statistics to 
submit to the capitalists. 


DETROIT, MICH.—The Pontiac, Oxford & Northern will proba- 
bly change hands and be transformed from a steam line extending 
112 miles from Pontiac to Caseville and up into the Thumb, to an 
electrically operated interurban system. Robert Oakman and De- 
troit capitalists have secured an option on sixty per cent of the 
capital stock of $1,000,000, which option extends to September. 
Mr. Oakman states that if the deal is carried through the road will 
be electrified and put into first-class condition, 


JACKSON, MICH.—President Henry R. Carse and Treasurer N. 
S. Potter, of the Jackson, Ann Arbor & Detroit Electric Railway 
Company, have entered into a contract with the Detroit United 
Railway Company, by the terms of which the latter agrees to 
purchase the former company’s holdings. The deal covers the fran- 
chises, tracks, roadbed and everything connected with the com- 
pany’s work. The line is the old Boland route started several years 
ago between Plymouth and Northville, and from Grass Uake east 
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beyond Chelsea. Recently work was started in the vicinity of Dear- 
born and plans were pushed to connect Wyandotte and Dearborn 
with Detroit. 


ITHACA, N. Y.—The firm of A. W. Flint & Company, promoter 
of electric railroads, has signed a contract to purchase the Ithaca 
Street Railway Company, which in the past has been controlled by 
Edward G. Wyckoff, of this city. The reported price that will be 
paid for the system is $200,000. It-is understood that through this 
sale the Ithaca system will be consolidated with the New York, 
Auburn & Lansing Interurban Railroad, which is now being built 
from Auburn to Ithaca. 


LOS ANGELES, CAL.—A new coast line railroad, extending 
from Los Angeles to Santa Barbara, to be electrically operated, is 
to be built. The line is a Harriman enterprise and will ultimately 
be extended to San Francisco. The Malibu and Hueneme Rail- 
road, now being built from Santa Monica in a northerly direction 
and heretofore supposed to be a link of the Western Pacific, is to 
be the nucleus of the new line. It will be the first division of the 
Southern Pacific to be operated by electricity. 


CHATTANOOGA, TENN.—It is reported that the Chattanooga 
Southern Railroad, which is owned by the Louisville & Nashville 
Railroad and which went into the hands of a receiver recently, 
will be turned into an interurban electric railway when the Hale’s 
bar lock and dam power plant is finished. As proposed this plant 
will generate 50,000 horse-power. It is said that C. E. James, a 
local capitalist and a stockholder of the Chattanooga Southern, and 
others are to get control of the road and make an electric line of it. 


OKLAHOMA CITY, OKLA.—G. N. Martin, representing the Chi- 
cago Company that has secured a charter under the name of the 
El Reno, Oklahoma City & Shawnee Electric Railway Company, has 
closed a contract by which his company has secured the privilege 
of entrance to and exit from this city over the lines of the Oklahoma 
City Railway Company and also the use of the latter company’s 
terminal facilities. A stipulation in the contract provides that the 
Interurban electric railway company must have constructed ten 
miles of its line before the contract becomes operative. 


DANBURY, CT.—The construction of an electric railway line 
from Danbury to Bridgeport has been made possible by the action 
of the house of representatives at Hartford in passing the bill 
granting the company a charter for the road. The senate had 
passed the bill. The men whose names appear in connection with 
the enterprise are William H. Marigold, postmaster of Bridgeport, 
and Henry E. Reilly and John T. King, also of Bridgeport. The 
company is authorized to sell stock to an amount not exceeding 
$2,000,000 and it also has the right to sell electricity for lighting, 
power and heat in towns in which no company has a charter for 
that purpose. 


TEMPLE, TEX.—An adjourned annual meeting of the stock- 
holders of the Belton-Temple Traction Company was held recently, 
at which the following board of directors was elected for the ensu- 
ing year: Samuel Watts, Calvin Greene, A. C. Mays, H. E. Ahrens, 
G. K. Watson, J. A. McDonald, L. F. Treaster, W. H. Taylor, J. C. 
Houser, W. R. Barefoot and W. C. Davies, all of Pennsylvania; A. 
F. Bentley, of Temple, and George W. Tyler, of Belton. The annual 
election of officers was deferred for another meeting, which will 
be held by the directors at Lewistown, Pa. Heavy expenditures have 
been made during the year in betterments and permanent improve- 
ments. 


HARRISBURG, PA.—With the issuance of a charter for the 
Philadelphia, Valley Forge & Suburban Railroad Company, the 
incorporation of the Valley Forge system of trolley lines is com- 
plete. The new road is authorized to build a line from the Sixty- 
ninth street station of the “L” to Valley Forge and Phoenixville. The 
project is being financed by L. Knowles Perot, of Bala, who appears 
in the incorporation papers as president of the company. The other 
incorporators are A. D. Whiting, David Rombold, Jr., and Edward 
W. Johnson, of Philadelphia; James A. Bunting, of Secane; Morris 
H. Wetherill, of Haverford, and Robert C. Selden, of Norristown. 
The company is capitalized at $600,000. 


SPOKANE, WASH.—-General Manager J. B. Ingersoll, of the 
Spokane @ Inland, announces the inauguration of passenger service 
south from Oakesdale to Garfleld and Palouse, a distance of nearly 
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twenty-five miles. For the present it is probable that trains will 
reach Garfield by electric power, and then proceed to Palouse by 
steam, as the overhead construction is still incomplete between 
those towns. With the opening of train service to Palouse the 
Spokane & Inland operates eighty-one miles of road, seventy-six 
miles from Spokane to Palouse and five miles on the western 
division, Spring Valley to Rosalia. This, with the forty-four miles 
now in operation on the Coeur d’Alene division and the twenty-three 
miles operated by the Spokane Traction Company, makes an aggre- 
gate mileage of 150 for the Inland Empire System. 


. TELEPHONE AND TELEGRAPH. 

NATALBANY, LA.—A telephone line has been completed over the 
New Orleans, Natalbany & Natchez Railroad, and is now in opera- 
tion from Natalbany to Montpelier. Later it will be extended to 
Pine Grove. 


WAYNESBURG, PA.—The Greene County Telephone Company has 
let a contract to the Dean Electric Company for a new switchboard 
at Waynesburg at a cost of $6,480. The board has a capacity of 2,400 
telephones. 


NEW YORK, N. Y.—The telephone line under construction be- 
tween Emporia, Kan., and Pueblo, Col., will be completed within a 
few weeks, thus establishing direct telephone connection between 
Denver and New York. 


ELY, NEV.—E. H. Harrison, manager of the Utah & Nevada Tele- 
phone Company, a branch of the Rocky Mountain Bell Telephone 
Company, states that his company will begin immediately the con- 
struction of its proposed telephone line from Salt Lake to Ely. The 
new system will parallel the Western Pacific road from Salt Lake 
to Ibapah, in the Deep creek country, and from there on the line 
will strike a direct course for Ely. The contracts have already 
been let for building the line in sections. 


WATERTOWN, N. Y.—The Central New York Telephone and Tele- 
graph Company has sub-licensed the Northwestern Telephone Com- 
pany, of Carthage, and the toll lines of that company and those of 
the Central New York Telephone and Telegraph Company have been 
merged, thereby severing the connection of the Northwestern Tele- 
phone Company and the Citizens Telephone Company, of Watertown. 
This arrangement will -allow the Northwestern Company to do the 
exclusive exchange business of Carthage and at points on the 
Carthage & Adirondack Railroad. 


MONTPELIER, VT.—An important change affecting this vicinity 
will result from the action of the directors of the New England 
Telephone and Telegraph Company. The Vermont Telephone Com- 
pany has taken over the holdings of the New England company in 
Montpelier, Barre, Waterbury, Randolph and vicinity. The latter 
company has had nominal control of this property but it now be- 
comes an actual control. The capital stock was recently increased 
from $50,000 to $125,000. The directors are: Colonel A. C. Brown, 
Colonel J. G. Brown, and H. J. M. Jones, of Montpelier, and N. D. 
Phelps, of Barre. 


ST. JOHN, NEW BRUNSWICK—The annual meeting of the St. 
Martins Telephone Company was held recently. The principal busi- 
ness done was the election of officers for the ensuing year. Those 
appointed were as follows: president, C. M. Bostwick; vice-president, 
W. E. Skillen; secretary and manager, A. D. McMackin; directors, 
W. M. Jarvis, R. O. Stockton and C. E. Trueman. The extension of 
the company’s lines to Ten Mile Creek was decided upon. A propo- 
sition was also made to have the present telephones used by the 
company removed and replaced by those of a more modern type. 
The matter has not been definitely decided yet. 


PLYMOUTH, N. H.—Telephone service in the territory north of 
Ashland and Plymouth and extending to Woodsville and Franconia, 
roughly speaking, is to be handled by the White Mountain Telephone 
Company, a corporation recently organized under the laws of the 
state of New Hampshire, with Allan Hollis, of Concord, as president. 
The White Mountain Telephone Company will work in conjunction 
with the New England Telephone and Telegraph Company, with 
whose toll lines connection will be made at Plymouth, Ashland, 
Bradford, Vt., and Woodsville. Walter I. Lee, of Plymouth, for 
many years president and general manager of the Plymouth & 
Campton Telephone Exchange Company, is the general manager 
of the White Mountain Telephone Company. 
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OBITUARY NOTE. 


MR. FRANCIS L. CLARKE, sixty-three years old, chief engineer 
of the Westinghouse Air Brake Company, died on May 28, at Los 
Angeles, Cal., where he went several weeks ago for his health. Mr. 
Clarke was born on Long Island, N. Y., being a descendant of 
Governor Griswold, of Connecticut. When very young his parents 
removed to Cincinnati. At the outbreak of the Civil War he 
enlisted in a volunteer regiment at Ravenna, Ohio. Mr. Clarke was 
the designer of the Westinghouse air brake. He had been con- 
nected with the Westinghouse interests for the past forty years, 
having become associated with George Westinghouse immediately 
after he returned from the war. A widow and three children 
survive him. 


PERSONAL MENTION. 


MR. ROBERT E. NOYES, a graduate of the University of 
Nebraska, has been appointed assistant electrical instructor at the 
Case School of Applied Science, Cleveland, Ohio. 


MR. PERCY E. COLLINS, who has been in charge of the motor 
department of the Leominster (Mass.) Electric Light and Power 
Company, has resigned to accept a similar position in Laramie, Wyo. 


MR. FRANK ARNOLD has tendered his resignation as manager 
of the Oswego Traction Company, Oswego, N. Y., to become general 
manager of the Fort Dodge, Des Moines & Southern system, Des 


Moines, Iowa. 


MR. LOUIS LEVINE, purchasing agent of the Woonsocket Elec- 
tric Machine and Power Company, Woonsocket, R. I., for over 


twenty years, has resigned to accept a similar position with Belcher . 


& Loomis, of Providence, R. I. 


MR. L. K. BURGE, formerly train dispatcher for the Detroit, 
Monroe & Toledo Short Line, Monroe, Mich., has been appointed 
general superintendent of the lines of the Lake Shore Electric 
Railway Company, Cleveland, Ohio. 


MR. A. W. ZAHM, for six years manager of the Brice Gas and 
Electric Company, Mason City, Iowa, has resigned to take the 
management of a Grand Rapids syndicate plant at Fort Dodge. Mr. 
Zahm is president of the Iowa State Electrical Association. 


MR. GEORGE W. NEWMAN has resigned as superintendent of 
the North East (Pa.) Electric Light and Power Company, to take 
effect July,1. With others Mr, Newman has purchased the electric 
light plant at Edina, Mo., and will assume the duties of general 
manager of the Edina plant. l 


MR. GEORGE T. CAREY, for some time connected with the 
Charleston, S. C., office of the Southern Bell Telephone and Tele- 
graph Company, has been promoted to the position of manager at 
Aiken, S. C. In addition to this office Mr. Carey will have charge 
of the tributary exchanges at Batesburg, Edgefield, Johnson and 
Leesville. 


ELECTRICAL SECURITIES. 

An otherwise dull and featureless market was considerably 
stirred last week by a decline in the price of active stocks, which 
reached a point almost as low as that touched during the middle 
of last March. Just what brought about this reaction is hard to 
understand, as every indication was encouraging and dividend dis- 
bursements have gone on as usual. With few exceptions the rate of 
dividends upon our leading railways and industrial shares appears 
to be in absolutely no danger of reduction. One of the notable 
characteristics of the business and financial situation is that, despite 
the trouble and depression in Wall street, the amount of general 
business contraction throughout the country is so trivial as to be 
hardly noticeable. The iron and steel trade, according to a trust- 
worthy account, was never more fiourishing than it is at the present 
moment. Cotton manufacture is undoubtedly prosperous, and the 
copper trade, which quite recently has come to occupy a most 
important and prominent place in the country’s business life, is in 
an almost impregnable condition with regard to the upkeep of 
present rates. The crop reports show considerable improvement 
over former estimates, and there is every indication that unless 
professional manipulation will deter the market for some time, a 
genuine rise in values will soon come about. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 8. 


New York: Closing. 
Allis-Chalmers COMmMmOon.......ssesesessse.o 10% 
Alis-Chalmers preferred................00- 31 
Brooklyn Rapid Transit................000. 543 
Consolidated Ga&asS.......sssssssesssesecseso 119 
General ElectriC........sesessosssnesesoesss 140 
Interborough-Metropolitan common......... 17% 


Interborough-Metropolitan preferred........ 49 
Kings County Electric............... 0.000 ee 
Mackay Companies (Postal Telegraph and 


Cables) common................ceceeee 67 
Mackay Companies (Postal Telegraph and i 

Cables) preferred..............ccccceee 66% 
Manhattan Elevated............... ccc ences 135 
Metropolitan Street Railway................ 85 
New York & New Jersey Telephone......... 112 
Western UNION. cs 55ers vias edsatedoiaids 80 
Westinghouse Manufacturing Company...... 142% 


The guaranteed quarterly dividend of 1% per cent on the capital 
stock of the Manhattan Railway Company is payable July 1 to stock 
of record on June 14. Books closed June 14 and will reopen June 26. 

‘Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 2% per cent, payable July 
1 to holders of stock and voting trust certificates of record June 17. 
Books close June 17 and reopen July 1. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 14% per cent upon the 
preferred stock. The dividend is payable July 1 to stockholders of 
record June 10. Books closed June 10 and will reopen July 1. 

According to a representative of the General Electric Company 
practically the entire issue of $13,000,000 5 per cent ten-year de- 
benture bonds, equal to 20 per cent of the present holdings of stock, 
will be subscribed for by the shareholders. The first payment of 
50 percent falls due on July 20, 1907, and the second payment of 
50 per cent on January 20, 1908, stockholders having the privilege 
of making the full payment on July 20. 


Boston: Closing 
American Telephone and Telegraph......... 108 
Edison Electric Illuminating............... 205 
Massachusetts Electric............. ccc wee 57 
New England Telephone.................00. 11014 


Western Telephone and Telegraph preferred. 69 

_ The directors of the American Telephone and Telegraph Com- 
pany, at a meeting held in Boston June 4, voted to issue $21,925,200 
of new stock. Stockholders of record June 15 will be entitled to 
subscribe to the new shares at par to the extent of one new share 
for every six they hold. It is said that the proceeds. will be used 
as part of the financing for the year 1908. All the needs for this 
year have been provided for by the recent issue of $100,000,000 of 
convertible bonds. The statement of the company for the six 
months ended May 31 shows a surplus after the payment of fixed 
charges and dividends of $1,800,000, which is more than enough to 
pay the regular 8 per cent dividend on the new issue, and is $300,000 
more than the surplus shown last year at this time. The directors 
also declared at the meeting the regular quarterly dividend of 2 
per cent, payable July 15 to stock of record June 15. 


Philadelphia: Closing 
Electric Company of America............... 9% 
Electric Storage Battery common........... 48 
Electric Storage Battery preferred.......... 48 
Philadelphia Electric.......... 0... cee cea 8 
Philadelphia Rapid Transit................. 23% 
United Gas Improvement................... 92% 


Directors of the Union Traction Company have declared a semi- 
annual dividend of 21% per cent, payable July 1 as registered June 8. 
This dividend puts the stock on a 5 per cent basis, and will be the 
rate paid up to 1909, when it will go on a 6 per cent basis. The 
dividends are guaranteed by the Philadelphia Rapid Transit Com- 
pany. 


Chicago: Closing 
Chicago Telephone ............cc cc ccc cece 122 
Chicago Edison Light..................... 138 
Metropolitan Elevated preferred..... eer 65 
National Carbon common................ s.. 11 
National Carbon preferred..............e00. 113 
Union Traction common............ccccee5 . — 


Directors of the Chicago Telephone Company have declared the 
regular quarterly dividend of 24%% per cent upon the capital stock, 
payable June 30. Books close June 26 and reopen July 1. 

During May the average daily number of passengers-carried on 
the Oak Park elevated, with transfers/was)48>683, an increase’of 946, 
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NEW INCORPORATIONS. 


NASHVILLE, TENN.—Jackson County Home Telegraph Com- 
pany. $1,500. Incorporators: A. M. McCauley, J. S. Ray, J. M. Dean, 
L. I. Hix, J. L. MeConners, 


ALBANY, N. Y.—The Lockport Light, Heat and Power Company. 
$600,000. Directors: A. S. Cooke, M. T. Dodge, James Abbott and 
C. D. Beekman, New York city. 


TAMAQUA, PA.—Commonwealth Light and Power Company. 
To furnish light and power to the residents of Cass township and 
the neighboring district. $5,000. 


DOVER, DEL.—Oklahoma Fuel, Light and Power Company. To 
engage in the manufacture and distribution of electric current for 
light, heat and power. $500,000. 


WASHINGTON, PA.—The Waynesburg & Monongahela Street 
Railway Company. To build a fourteen-mile trolley line between 
Waynesburg and Millsboro. $84,000. 


SALT LAKE CITY, UTAH—The Manti Telephone Company, of 
Manti. $10,000. Directors: A. H. Christensea, A. O. Anderson, E. D. 
Sorenson, Stanley Crawford and Quince Crawford. 


ALBANY, N. Y.—The Ithaca-Owego Traction Company. To 
build an electric road fifty miles long from Ithaca to Owego. $200,- 
000. Directors: J. F. Delaney, C. W. Munson, of Chicago, and 
local capitalists. 


DENVER, COL.—Plateau Valley Railway Company. $50,000. 
Incorporators: John D. Carlisle, Thomas H. Brown, Lemuel L. 
Stewart, H. T. Roeschlaub, Strand M. Logan, Lee L. Prewett, William 
M. Porter, Mesa. 


MILWAUKEE, WIS.—Central Wisconsin Telephone Company, 
Black River Falls; an amendment increasing its capital from $50,- 
000 to $100,000. Rush River & Eau Claire Telephone Company, 
Baldwin; an amendment increasing its capital from $3,520 to 
$12,000. 


RALEIGH, N. C.—The Swannanoa Valley Railway Company, 
Black Mountain. To build, maintain, equip and operate a street or 
suburban railway from Asheville to Swannanoa Station, Black 
Mountain, Montreat and other places in the Swannanoa valley. 
$300,000, with $1,200 subscribed. Incorporators: F. T. Meriwether, 
Edward S. Caldwell, P. R. Moale, Hugh La Barbe, James M. Chiles 
and W. R. Whitson. 


NEW MANUFACTURING COMPANIES. 


MENOMINEE, MICH.—The Menominee Insulated Electric Wire 
Company has been organized with a capital of $100,000 and Henry 
Tideman as president. The new company is composed of local 
capitalists. 


COLUMBUS, OHIO—The Johnson-Kennedy Electric Company, of 
Cincinnati, has been incorporated by John M. Kennedy, Jr.; Claude 
W. Johnson, Edward C. Drach, W. H. Burtner, Jr., and John H. 
Miller. They will make and deal in electric machinery and appa- 
ratus. The capital is $10,000. 


CHARLOTTE, N. C.—C. E. Bradshaw, Oliver Holmes and F. H. 
Bradley are the incorporators of a new electrical concern that 
will operate in this city. A charter has been granted and the firm 
will do business under the name of the Bradshaw Electric Com- 
pany. The authorized capital stock is $50,000. 


SYRACUSE, N. Y.—The Overland Electric Company has been 
incorporated to manufacture electrical appliances. Directors: T. 
Arthur Whittaker, Albert H. Bremer, William F. Buck and George 
E. Meigs of this city; William J. Chattin and August H. Hoenisch, 
of Philadelphia, and Heber C. Elbridge, of Albany. 


TRENTON, N. J.—Articles of incorporation of the Railway 
Safety Appliance Company, formed with a capital stock of $150,- 
000 to manufacture a safety appliance to prevent the spreading of 
railroad rails have been filed. The incorporators are: J. F. Rogers 
and J. R. Streeter, of New York city; E. T. Thomas, of Brooklyn; 
Charles H. Haight, of Jersey City, and C. H. Bowne, of Brooklyn. 
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EDUCATIONAL NOTE. 


WORCESTER POLYTECHNIC INSTITUTE—Commencement 
week at Worcester Polytechnic Institute, Worcester, Mass., began 
Sunday, June 9, with the delivery of the baccalaureate sermon by 
the Rev. Edward Payson Drew. On Tuesday, June 11, the new elec- 
trical engineering building was open for inspection, and in the 
evening the annual commencement lecture was delivered in that 
building by A. H. Richey, of the institute, on “The Electric Rail- 
way.” Wednesday was field day for the athletic sports, and in the 
afternoon the hydraulic laboratory was opened and the new equip- 
ment exhibited. Thursday the graduating exercises were held in 
the new electrical engineering laboratory. The commencement ad- 
dress was delivered by Charles F. Scott, consulting engineer, West- 
inghouse Electric and Manufacturing Society, and was entitled, 
“Some Aspects of Electrical Development.” 


INDUSTRIAL ITEMS. 
THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, has 
published in bulletin No. 311 a description in Spanish of its motors 
and generators. 


THE BROWN & SHARPE MANUFACTURING COMPANY, 
Providence, R. I., has published a new catalogue describing and 
illustrating machinists’ tools. 


THE MANHATTAN ELECTRIC RANGE COMPANY, 150 Nassau 
street, New York city, has some attractive literature illustrating 
and describing its commercial electric ranges. 


THE THOMAS & BETTS COMPANY, 299 Broadway, New York 
city, has some interesting literature ready for distribution con- 
cerning the “T. & B.” insulating stud for electrical installation. 


THE DE LA VERGNE MACHINE COMPANY, foot East 138th 
street, New York city, has ready for distribution some interesting 
literature describing and illustrating the Koerting four-cycle gas 
engine. 


THE WARNER ARC LAMP COMPANY, Muncie, Ind., has pub- 
lished a leaflet describing the Warner arc lamps for multiple direct- 
current circuits, multiple alternating-current circuits, and series 
direct-current circuits. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has published a handsome catalogue de 
scribing and illustrating the electrical equipment at the Hornell 
(N. Y.) shops of the Erie Railroad. 


W. E. G. MITCHELL, 88 Maiden Lane, New York city, successor 
to A. T. Howard & Company, has ready for distribution a price 
list and some descriptive matter concerning “B-S.” electrical insu- 
lating compounds and insulating varnishes. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in 
bulletin 1060, describes and illustrates belted alternators, type “AB.” 
These alternators have been designed especially for lighting and 
power plants in small towns, factories, public and private insti- 
tutions, office buildings, etc. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, has published 
a handsome catalogue describing its magneto switchboards. In 
addition to the half-tone illustrations showing the details of as- 
sembly, there are numerous diagrams indicating the various con- 
nections and dimensions of the apparatus. 


THE REVOLUTE MACHINE COMPANY, 523 West Forty-fifth 
street, New York city, is calling attention to the Everett-McAdam 
continuous electric blue-printing machine. This machine was de- 
scribed in a recent issue of the ELECTRICAL Review. It will make a 
single print of any length, of uniform tint from one end to the other. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
announces that at a special meeting of the company, held May 
31, to take action on the death of Vice-President and Treasurer 
John A. Walker, George T. Smith was elected vice-president; 
George E. Long, treasurer, and Harry Dailey, director and secretary. 


THE SEMI-DRY BATTERY COMPANY, Newark, N. J., an- 
nounces the Dunn semi-dry cell for automobiles, motor-cycles, 
launches, auto-boats, gasolene engines, telephones, annunciators, 
house bells, railway signals and all open-circuit work. This dry 
cell is made upon radically different principles fromthe ordinary 
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dry cell. Tests have shown some remarkable characteristics, full 
information concerning which will be furnished upon application 
to the company. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, announces that it has recently 
opened a district sales office at 66 State street, Albany, N. Y., in 
charge of H. S. Knapp, manager. This office will handle the sell- 
ing of Cooper Hewitt mercury-vapor lamps in the northern and 
eastern part of New York state. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has published two pamphlets de- 
scribing, respectively, series and bridging dry battery wall tele- 
phones, and central energy portable desk telephones. The company 
distributed at the recent Independent telephone convention at 
Chicago a series of colored postal cards. 


THE STANDARD ELECTRIC LAMP COMPANY, INCOR- 
PORATED, 127-129 Van Buren street, Newark, N. J., which was 
established in 1895, announces a change of ownership in April, 1907. 
The officers are: C. C. Curry, president; William Ropes, secretary 
and treasurer; Maurice Welch, superintendent. Mr. Welch is a 
well-known lamp expert. The company is engaged in the manu- 
facture of high-grade refilled lamps. It is the intention of the 
present management to put out lamps of the best grade in material 
and workmanship, and guaranteed to equal in life and efficiency any 
lamp on the market. 


H. M. BYLLESBY & COMPANY, INCORPORATED, American 
Trust Building, Chicago, Ill., has been retained as consulting en- 
gineer for the Sioux Falls Light and Power Company, Sioux Falls, 
S. D. A water power with a head of about eighty feet is to be 
developed on the Big Sioux river at this point. The company 
has also been retained as consulting and operating engineer for the 
Flathead Valley Water Power Company, of Kalispell, Mont. This 
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water power is situated at Big Fork, on the Big Fork river, with a 
head of about 105 feet. The development is to be added to, and the 
capacity of the plant greatly increased. 


THE ELECTRICAL ACCESSORIES COMPANY, 1135 Broadway, 
New York city, announces the introduction to the American public 
of the “Just” tungsten lamp. These lamps, which have been in 
commercial use in Europe for the past year, are made under the 
patents of Doctors Just and Hanaman, and, in appearance, closely 
resemble the carbon filament lamp. The filaments are of pure 
tungsten, and are three in number. While these lamps are manu- 
factured for different candle-power, the company is importing for 
the present only the standard forty-candle-power hefner for 100 to 
120 volts, Edison basé. These lamps consume one watt per hefner. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Pacific Coast Electric Transmission 
Cal., June 18-20. 

Association of Railway Telegraph Superintendents. 
meeting, Norfolk, Va., June 19. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 

American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28, 

New York State Street Railway Association. 
Pine Bluff Point, N. Y., June 26-27. 

Society for the Promotion of Engineering Education. 
School of Applied Science, Cleveland, Ohio, July 1-3. 

National Electrical Contractors’ Association. Annual meeting, 
New York city, July 17-19. 

International Association of Municipal Electricians. 
Va., August 20-22. 

Ohio Electric Light Association. 
August 20-22. 

Canadian Electrical Association. 
Quebec, September 11-13. 


Association. Los Angeles, 
Annual 
Annual meeting, At- 
Annual meeting, 


Annual meeting, 


Case 


Norfolk, 
Annual meeting, Toledo, Ohio, 


Annual convention, Montreal, 


Record of Electrical Patents. 


Week of June 4. 


855,440. ELECTRICAL SAFETY DEVICE. Richard Apt, Berlin, 
Germany, assignor to General Electric Company. Radioactive 
material is placed in proximity to the spark-gap. 


855,441. COOLING JACKET FOR ELECTRIC-FURNACE ELEC- 
TRODES. Frederick M. Becket, Niagara Falls, N. Y. Adjust- 
able cooling jackets are placed around the electrodes. 


855,449. PROCESS OF AMELIORATING WINES AND SPIRITS 
AND OF STERILIZING LIQUIDS. Victor Dorn, Wilmersdorf, 
near Berlin, Germany. Electrical discharges are passed through 
the liquid after it is saturated with oxygen. 


855,450. POTENTIAL REGULATOR. James H. Duncan, St. Louis, 
Mo., assignor of one-half to James W. Kaye, St. Louis, Mo. A 
secondary source of supply may be introduced into the armature 
circuit. 


855,470. MOTOR-CONTROLLING DEVICE. Carl Mittelstrass, 
Hermsdorf, and Albrecht Frank, Berlin, Germany, assignors to 
General Electric Company. A controller operated by an aux- 
iliary motor. 


855,447. PROCESS OF PRODUCING CALCIUM CARBID. Edgar 
F. Price, Niagara Falls, N. Y., assignor to Union Carbide Com- 
pany, Niagara Falls, N. Y. An arc furnace with receptacles 
for the molten material which are removable. 


855,478. PROCESS OF SMELTING REFRACTORY ORES AND 
PRODUCING FERRO-ALLOYS. Edgar F. Price, Niagara Falls, 
N. Y. The material is fused by a resistance conductor in a 
furnace with movable receptacles. 


855,479. PROCESS OF SMELTING REFRACTORY ORES AND 
PRODUCING FERRO-ALLOYS. Edgar F. Price, Niagara Falls, 
N. Y. The material is fused in an arc furnace with movable 
receptacles. 


855,480. ELECTRIC-RESISTANCE FURNACE. Edgar F. Price, 
Niagara Falls, N. Y. A furnace adapted to receive in succes- 
sion a number of receptacles for the molten material. 


855,484. CONSTANT-CURRENT GENERATOR. Charles P. Stein- 
metz, Schenectady, N. Y., assignor to General Electric Company, 
A generator with brushes placed less than forty-five degrees 
from the line of magnetization. 


855,485. CONSTANT-CURRENT GENERATOR. Charles P. Stein- 
metz, Schenectady, N. Y., assignor to General Electric Company. 
An open coil generator with a plurality of series transformers, 
one connected in each armature circuit. 


855.492. CONDUIT FOR ELECTRIC RAILWAYS. John S. Alex- 
ander, New York, N. Y. A two-part conduit. 


855,513. RECIPROCATING ELECTRIC MOTOR. Ronald P. Irv- 
ing, Quincy, Mass. A coil and plunger magnet. 


855,536. ELECTRIC COOKING-STOVE. David C. Smith, Kal- 
goorlie, Western Australia, Australia. An electrically heated 
oven. 


855,545. TELEPHONE-EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, Ill., assignor to Milo G. Kellogg, Chicago, Il. A 
manual exchange. ; 


855,588. METHOD: AND APPARATUS FOR PROTECTING 
MARINE WOODEN STRUCTURES. Thomas N. Prudden, San 
Francisco, Cal. Electric current is passed through the water- 
soaked wood. 


855.601. ELECTRIC RAILWAY SWITCH. Edward F. Winfield, 
Los Angeles, Cal., assignor to Jacob Baum, Los Angeles, Cal. 
A switch operated by electromagnetic means controlled from 
the car. 


855,623. MOTOR CONTROL. Henry B. Emerson, Schenectady, 
N. Y., assignor to General Electric Company. A differential 
gear attached to the variable-speed motors. 


855,713. SELF-EXCITING ALTERNATOR. Leon J. Le Pontols, 
New Rochelle, N. Y., assignor to Poly-Phase Ignition System 
Company. A magneto with auxiliary field coil. 


855,723. ELECTRIC REGULATING DEVICE. James F. McElroy, 
Albany, N. Y., assignor to Consolidated Car Heating Com- 
pany, Albany, N. Y. A motor-operated regulator. 


855,727. ELECTRIC SIGNALING SYSTEM. Edward L. Orcutt and 
Richard Sheldon, New York, N. Y., assignors to Railway Electric 
Signal Company. A block-signal system. 


855,729. ELECTRIC BELL. Marcus Plato, London, England, as- 
signor of one-half to Arthur William Macleod, London, England, 
A bell with counter-balanced hammer. 


855,801. GAS VALVE. Daniel M. Moore, Newark, N. J., assignor 
to Moore Electrical Co., New York, N. Y. An automatic gas 
valve for vacuum tubes. 


855,805. GOVERNOR FOR ELECTRIC MOTORS. Alphonse F. 
Pieper, Rochester, N. Y. A governor on the motor controls 
the voltage of the supply. 
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855,877. COMMUTATOR GRINDER. 
Henry J. Bery, Detroit, Mich. 
grinder. 


855,880. BATTERY. Bertram B. Downs, St. Paul, Minn. 
tery of dry cells. 


855,892. MEANS FOR OPERATING THE VALVES OF MOTIVE- 
POWER ENGINES. Ramsey Kendal, Darlington, England, 
assignor of one-half to J. Stone & Company, Limited, Deptford, 
England. The valves are operated by electromagnets. 


Ellsworth S. Bryant and 
An adjustable commutator 


A bat- 
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855,440.— ELECTRICAL SAFETY DEVICE. 


855,897. CONTROLLER FOR ELECTRIC MOTORS AND SIMILAR 
DEVICES. Harry W. Leonard, Bronxville, N. Y. A starting 
rheostat. 


855,911. TELEPHONE RECEIVER. Kelley M. Turner, New York, 
N. Y., assignor to General Acoustic Company. A receiver with 
two sub-divided bobbins. 


855,966. ELECTRIC SIGNALING DEVICE. Edward L. Orcutt, 
New York, N. Y., assignor to Railway Safety Signal Company. 
An alternating-current block system. 


855,967. ELECTRIC SIGNALING DEVICE. Edward L. Orcutt, 
New York, N. Y., assignor to Railway Safety Signal Company. 
A block signaling system operated by a generator on the train. 


855,968. ELECTRIC SIGNALING DEVICE. Edward L. Orcutt, 
New York, N. Y., assignor to Railway Safety Signal Company. 
A block system utilizing both rails. 


855,971. RAILWAY SIGNAL. Charles C. Phillips, Owensboro, Ky. 
A signal system with normally open circuits. 


855,972. CONTROLLER FOR ELECTRIC MOTORS. William D. 
Pomeroy, Norwood, Ohio, assignor, by mesne assignments, to 
the Bullock Electric Company. A controller for a multiple- 
voltage system. 


85.5,802.—MEANS FOR OPERATING THE VALVES OF MOTIVE- 
POWER ENGINES. 


855,991. PROCESS OF MAKING STORAGE-BATTERY PLATES. 
William L. Silvey, Dayton, Ohio. The active material is 
enclosed within a perforated envelope. 


866,007. JEWELED BEARING FOR ELECTRICAL AND OTHER 
INSTRUMENTS. John Wennstrom, Suffern, N. Y. A jeweled 
bearing with removable stub. : 


856,010. ELECTROPNEUMATIC BRAKING DEVICE FOR RAIL- 
WAY CARS. Ragner Wikander, Westeras, Sweden. An elec- 
trically controlled air-brake apparatus. 


856,012. MEANS OF TESTING INSULATED WIRES. Newton A. 
Wolcott, Warren, Ohio, assignor to the Packard Electric Com- 
pany, Warren, Ohio. The wire is passed through two dielectric 
sleeves malntained at a high difference of potential. 
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856,054. ELECTRICALLY HEATED STOVE. Fritz Gutjahr, Ber- 
lin, Germany. A hollow stove enclosing an electric heater. 


856,061. ELECTRIC FURNACE. Aldus C. Higgins, Worcester, 
Mass. A furnace containing a plurality of electrodes. 


856,071. ELECTRIC SIGNAL. George Langlumé, New Orleans, La. 
assignor of one-half to Hyman Hirsch, New Orleans. A signal 
for pipe systems. 


856,085. ELECTRIC CUTOUT. Philip T. McNally, Mandan, 
N. D. An electro-mechanical device for turning a switch. 


856,094. ELECTRICAL SIGNALING DEVICE FOR RAILROADS. 
Edward L. Orcutt, New York, N. Y., assignor to Railway Safety 
Signal Company. Both track and train signals are provided. 


856,012.— MEANS OF TESTING INSULATED WIRES. 


856,095. ELECTRIC SEMAPHORE. Edward L. Orcutt, New York, 
N. Y., assignor to Railway Safety Signal Company. A sema- 
phore with fixed arms on which are mounted incandescent 
lamps. 


856,127. RAIL BOND. James J. Brennan, Fort Wayne, Ind. A 
stranded rail bond. 


856,129. MACHINE FOR BASING INCANDESCENT LAMPS. 
William R. Burrows, Newark, N. J., assignor to General Elec- 
tric Company. A machine for attaching lamp bases. 


856,132. ELECTRIC BURGLAR ALARM. Bert J. Cizkovsky, 
Chicago, Ill. An alarm operated by a rocking movement of the 
support. 


856,146. LOCKOUT DEVICE FOR TELEPHONES. Ruben C. M. 
Hastings and Thurston Matheny, Athens, Ohio. A lockout 
for party-line systems. 


856,149. AERIAL RADIATING CIRCUIT. Peter C. Hewitt, New 
York, N. Y., assignor to Cooper Hewitt Electric Company, New 
York, N. Y. A radiator for electromagnetic waves, consisting 
of a step-up auto-converter. 


856, 150.—METHOD OF RADIATING ELECTROMAGNETIC WAVES. 


856,150. METHOD OF RADIATING ELECTROMAGNETIC 
WAVES. Peter C. Hewitt, New York, N. Y., assignor to Cooper 
Hewitt Electric Company, New York, N. Y. Electromagnetic 
waves are set up by generating in separate circuits a series 
of magnetic fiuxes in the same direction. 


856,163. ELECTRIC RELAY. Isidor Kitsee, Philadelphia, Pa 
The circuit is closed by a liquid electrolyte. 


856,165. FLOOR-BOX FOR ELECTRIC WIRING. Hubert Krantz, 
New York, N. Y. A conduit outlet. 


856,179. ELECTRIC SIGNAL. Robert Pfeil, Grunewald, Berlin, 
Germany, assignor to Siemens & Halske»Aktiengesellschaft, 
Berlin, Germany. A motor-;operated,railway.signal. 
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INDUSTRIAL ILLUMINATION. 

At the recent meeting of the New York section of the Illu- 
minating Engineering Society, an interesting discussion was 
occasioned by the reading of the paper entitled “Industrial Plant 
Illumination,” by Mr. G. C. Keech. This paper, an abstract 
of which will be printed in a later issue of this journal, gives the 
results of comparative tests in various places of the illumination 
obtained when employing mercury vapor lamps, metallized fila- 
ment clusters, and several types of arc lamp. These tests are 
exceedingly instructive, not only because they show results 
actually obtained in the different installations examimed, but 
because they demonstrate how important it is to make a care- 
ful study of illumination problems, and how many conditions 
there are entering into each one which require attention. It is, 
of course, a comparatively simple matter to determine the 
amount of light given out by each illuminant under considera- 
tion and the character of the distribution, and from these 
figures it is not hard to show that if the lamps be placed in 
such and such places the amount of light falling upon such 
and such points should be so much. Knowing how mueh light is 
desirable, one can then attack the problem intelligently, and be 
fairly confident of obtaining a satisfactory result; yet it should 
be remembered that there are various uncertain features enter- 
ing into each problem. In the first place, we do not yet know 
just how much light is best for each and every condition. The 
judgment of the engineer is here brought into play, and he cam 
usually come to some idea of what is needed. Next, the lamp 
itself introduces uncertainties. It is impossible to prevent varia- 
tion in the lamps, and it is impossible to prevent them from 
changing after they are put in, due either to inherent peculiari- 
ties of the lamp or to its surroundings. And although we may 
know how much light may be thrown in a particular place, unless 
we know what this light falls upon, we can not say whether the 
illumination will be just right. At present we are therefore 
working under many disadvantages, but, fortunately, due to 
the great interest which has been aroused in this phase of 
engineering, we are making most satisfactory progress. It is all 
important, however, to collect as many data as we can from 
installations of all kinds, whether satisfactory or not, and from 
these it should be possible to decide upon a certain minimum 
illumination which will be satisfactory under favorable condi- 
tions and then, by means of a factor of safety, provide that 
under all ordinary variations in the room lighted, the light 
will be sufficient. This can be done without introducing any dis- 
advantage, except possibly an increase in the first cost, because, 
when there is too much light forthe; work- in hand,)it is always 
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possible to reduce it. When the character of the work does not 
change from day to day it would be allowable to work closer 
to the minimum figure, but it should never be forgotten that, 
due to dust and dirt and other factors which are too frequently 
neglected, the amount of light given by any lamp may be reduced 
On the other hand, to 
solve a problem simply by providing an abundance of light and 


from ten to twenty per cent or more. 


to expect this to be used all the time is crude, to say the least. 
In many instances the result would be decidedly bad. 

In studies of this kind it is legitimate to make comparison 
between different installations, provided, of course, the character 
of each be clearly explained. When this is done, no objection 
can be raised, though the results must not be applied broadly ; 
but it should be clearly understood just what were the condi- 
tions under which each test was made. 

In such measurements the instrument employed is an illu- 
minometer, which is really nothing more than a portable photom- 
eter, the latter instrument itself being really an illumrnometer, 
strictly speaking, because it determines the amount of light fall- 
ing upon and illuminating the photometer screen. In discussing 
this instrument, a very interesting point was brought out by 
Mr. E. L. Elliott, who said that recent advance in the design 
of illuminometers owed much to the introduction of new high- 
efficiency, low-resistance incandescent lamp filaments, as these 
made possible the use of an incandescent standard which could 
be operated from a truly portable storage battery. The low 
voltage and small amount of current required by these lamps 
have reduced the battery to a size easily carried. 


THE FLICKER PHOTOMETER. 


The flicker photometer, when introduced, seemed to offer 
advantages enjoyed by no other instrument. It depends for its 
action upon a peculiar effect to which the eye is more or less 
sensitive, and did away with the necessity for comparing two 
surfaces. In other words, surfaces illuminated by the two 
sources being compared are brought alternately into the field 
of vision. When illumination on the two surfaces is equal, no 
Variation is seen, and the flicker disappears. The means by 
which this may be done are various. 

There has been some question, however, whether this instru- 
ment is a true photometer—that is to say, whether the effect 
produced in the eye by the flickering surface is proportional to 
the illumination of the surface, or whether other effects may not 
creep in, and thus vitiate the measurement. There are many 
things entering into this question which make it very com- 
plicated and hard to investigate. It is for this reason interest- 
ing to note two recent papers which have some bearing on the 
subject. One of these was presented by Messrs. A. E. Kennelly 
and S. E. Whiting at the recent convention of the National 
Electric Light Association, the title being “The Frequency at 
Which Variations in Illumination Vanish.” The other is a 
paper contributed to the London Electrician for May 31 by 
Mr. J. S. Dow, on “The Speed of Flicker Photometers.” 


The former paper gives the results of an investigation to 
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determine at what frequency of flicker this effect disappears and 
the eye perceives a uniformly illuminated surface. The work 


was done first by determining the illumination on a certain 


surface, and then measuring the speed at which various degrees 


of variation in the intensity of this illumination could not be 
perceived. As might have been expected, it was found that these 
speeds vary with the intensity of illumination. The greater the 
latter, the higher must the speed be. They also depend upon the 
amount of the variation. But they do not seem to depend upon 
the way in which the variation takes place—that is to say, upon 
the wave-form of the variation. It was noticed that the area 
of the surface illuminated also had some effect, the larger 
this, the higher the speed required to get rid of the flicker. 
This was possibly due to the larger area of the retina affected 
by the flicker, although it may be possible that the different 
parts of the retina are more sensitive to this effect. For example, 
with a sixteen-candle-power incandescent lamp operating at 
twenty-five cycles, the flicker may not be noticeable when the 
eve is turned toward the lamp. If, however, it be turned so 
that it does not look directly at the lamp, but sees the lamp 
only on one side, the flicker becomes very noticeable. It is also 
probable that the intrinsic brilliancy of the source would itself 
play some part in this effect, and that, by dazzling and fatiguing 
On 
the other hand, Dr. Kennelly found that if a lamp be viewed 


the eye when looked at directly, it would mask the flicker. 


directly through the rotating screen, the flicker can only he 
caused to vanish at very high speeds. 

Another feature examined in this paper was the effect of 
using screens of different color. It was found that with a red 
screen the vanishing frequency of the flicker was lower than 
that for a white screen. This might be due to the less amount 
of light sent into the eye from the red screen than from a white 


screen receiving the same amount of light, but it is possible 


that the effect of the behavior of the eye toward red light may 


have some effect, as the after image is more easily produced by 
red light than anyother. ft was this feature that led Dr. Stein- 
metz to question the suitability of the flicker photometer for 
comparing light differing in color. 

The paper by Mr. J. S. Dow takes up a different phase of the 
subject. In this it was sought to determine the frequency of 
the flicker to which the eye is most sensitive, and, as might 
have been expected, it was found that this frequency varies with 
the intensity of the illumination and also with the color of the 
screen. A peculiar screen consisting of a rotating Bunsen 
grease-spot disc was employed. 
by determining how far this screen could be shifted out of 
balance before the flicker became imperceptible. 


show ‘that for the highest sensibilities the frequency varies con- 


The measurements were made 
The results 


siderably; that with an illumination of twenty candle-metres 
there is a considerable range, varying from 1,250 to 1,400 varia- 
tions per minute. With lower illuminations such as two candle- 
metres, the range is less, and the frequency is lower. Here the 
range is from about 975 to 1,050. At the lower illumination, 


however, the sensitiveness is less—that “is~*to_say, thé screen 
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may be moved a greater distance on the bench before the flicker 
becomes perceptible. The sensitiveness is also decreased when 
the two lights being compared differ in color; but there is an 
additional difficulty introduced here, as the difference in color 
itself tends to produce a flicker, as well as a difference in 
intensity of illumination.” The author concludes that the instru- 
ment, however, is fairly satisfactory, giving results within a few 
per cent, but points out that this accuracy will vary with dif- 
ferent observers, and from day to day, as it is affected markedly 
by the fatigue of the observer. 

Both papers here alluded to give valuable information respect- 
ing this new instrument, and both seem to show that, as far as 
these particular phases of the problem are concerned, that the 
flicker photometer is a fairly satisfactory instrument. 

ee ee ee 
SPECIFICATIONS FOR STREET LIGHTING. 

At the convention of the National Electric Light Association, 
held recently at Washington, D. C., among the reports of com- 
mittees was one report of particular importance. This was 
presented by the Committee to Consider Specifications for Street 
Lighting, and after some discussion and criticism, the report was 
finally ‘accepted. | 

Undoubtedly, the report, as accepted, constitutes a decided 
step forward. Heretofore the lighting companies have been 
forced either to make indefinite contracts for street lighting, or 
have made use of the specification adopted by the association 
in 1894. 
although it states definitely what the lighting company will do, 


That specification has served a good purpose, and 


it does not say what the illumination thus secured will be. ‘The 
difficulty encountered in preparing a satisfactory specification 
is twofold. In the first place, to draw up a specification which 
states that a definite illumination should be given would convey 
but little information to those contracting for light, and would 
open the door to endless controversy, since, at the time the 
earlier specification was drawn up, there was no satisfactory 
On the 
other hand, it was not easy to define the illumination which 


instrument at hand for making such measurements. 


should be given by the street lamp. Although open-arc lamps 
consuming about the same power give somewhere near the same 
amount of light, this may vary due to different causes, such, for 
example, as the character of the carbons. It was to avoid these 
difficulties that a specification defining the lamp in terms of 
the power it consumed was adopted, and this solution of the 
problem was fairly satisfactory, because, at that time practically 
hut one type of lamp was under consideration. So far, however, 
as conveying any definite information to the purchaser, the 
specification was sadly lacking. 

Until recently it was possible to get along under the old 
conditions, although the enclosed-are lamp came into use, which 
does not give the same amount of light as the open-are lamp 
which was under consideration when the specification was drawn 
up. But since the bringing of the newer types of arc lamps 
to a practical stage, and the introduction of other illuminants 
suitable for street lighting, such as the high-candle-power series 
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aea tamnse and others, the old specification has become 
wofully inadequate. It was therefore highly desirable that some 
action should be taken which would enable the lighting com- 
pany to state definitely what it was prepared to do. This result 
seems to be accomplished in the new specification, as just 
adopted. | 

In preparing the new specification, all the difficulties met 
when the earlier one was drawn up were again encountered, and 
others brought in by the new lamps. A specification, therefore, 
which would simply say that the company would furnish so 
much power for each lamp would rule out the more economical 
lamps. If it were attempted to define the total amount of light 
which should be given by the lamp, those lamps peculiarly 
adapted to street lighting purposes would be at a disadvantage. 
Moreover, as mentioned above, such a specification would merely 
invite trouble, because photometry, even under the best condi- 
tions, is difficult and uncertain, that is, as compared with other 
engineering measurements. It thus seems that the new report 
has found a neat solution of the problem, and it sets a condition 
which is easily determined. A study of the distribution char- 
acteristics of the principal street lamps shows that they give 
out their maximum illumination within a comparatively narrow 
zone which includes the direction in which it is most important 
that light be thrown—that is to say, a direction a little below 
horizontal. ‘The solution then reduces merely to a measurement 
of the illumination on a test plane at a specified distance from 
the lamp, this distance, of course, to be defined in the contract. 
To avoid the uncertainty and misunderstandings likely to occur 


? 


if the term “candle-fect” were embodied in this measurement, 
the latter is to be made merely in terms of a standard sixteen- 
candle-power lamp—that. is to say, the contract will state that 
on a certain surface, placed in a certain position a certain dis- 


tance away, an amount of light will be delivered which will be 


_ equivalent to that given by a sixteen-candle-power lamp placed 


at a certain distance from this surface. 'Fhere is, of course, no 


uncertainty concerning a sixteen-candle-power lamp, but this is 
further defined as a lamp giving sixteen candles in a certain 
definite direction. 

As Dr. Steinmetz said in his explanation of the specification, 
it is difficult to see how anything could be added to make it 
more definite. Every one has some idea of the amount of light 
given by a sixteen-candle-power lamp, and it is easy for any one 
to determine what the illumination offered will be. It might 
seem at first that the specification was unjust to certain types 
of lamp which give a nearly uniform spherical or hemispherical 
distribution; yet it seems only proper that, for street lighting, 
those types of lamp which give the most suitable distribution 
should be given the advantage. The distribution of others can, of 
course, be altered by the use of shades and reflectors; in fact, 
it is hardly probable that any street lamp will be employed with- 
out some such device. Moreover, the specification, while it is to 
be definitely drawn up, is sufficiently flexible for any company to 
offer any kind of illuminant to its users, and yet to define what 
the illumination produced by it will be. Undoubtedly, this 


specification will aid in introducing the newer forms of street 


lamps, and, at the same time, will assist in avoiding endless and 
expensive controversy after the system has been installed. 
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The Valle Brembana (Italy) Electric Railroad. 


LINE of single-phase electric rail- 
A road has been recently opened for 
traffic in Italy, and it presents 
many interesting features. The starting 
point of the present line is the old town 
of Bergamo, which is located at the junc- 
tion of the valley of the Brembo river and 
the valley of the Serio. The valley of the 
Brembo, or Valle Brembana, lying between 
two ramifications of the Alps, is one of the 
most picturesque which is to be found in 
the upper Italian region. A number of 
villages of some size are disseminated 
along the valley, among which is San Pel- 
legrino, and this point is one of the most 
frequented summer watering places in 
Italy. Owing to the development of the 
region and the large passenger traffic 
which was to be secured during the sum- 
mer season, the need of a railroad was 
much felt for some time past, and this 
had only been delayed on account of the 
difficulties of construction which it pre- 
sented. The present railroad line is a 
very successful solution of the problem, 
and is of interest as being one of the first 
applications of the Westinghouse single- 
phase system on the Continent. All of the 
electrical outfit for the central station and 
the line has been built at the company’s 
works at Havre. 

The Valle Brembana line connects the 
town of Bergamo, which lies at 810 feet 
altitude ahove sea level, with the vil- 
lage of San Giovanni Bianco (1,310 feet 
altitude), the total length of the line be- 
tween these two localities being very near- 
lv twenty miles. In addition to the two 
termina] stations of the road there are 
seven intermediate stations along the line. 
All the stations are provided with side 
tracks and have all the facilities which 
are needed to handle the freight traffic, 
which is already considerable and is ex- 
pected to increase in the future. It ia ex- 
pected also to increase the number of sta- 
tions on the road as soon as the traffic re- 
quires it. 

As regards the track construction which 
has been here adopted, it is of standard 
gauge, 1.44 metres, such as is generally in 
use on the Continent, with rails weighing 
fifty-five pounds per yard. The minimum 
radius of the curves is 800 feet, and the 
highest grade is 2.4 per cent, the latter 
occurring upon a stretch of over half a 
mile. Owing to the broken character of 
the region which is traversed by the road, 
a number of tunnel and bridge construc- 


By C. L. Durand. 


tions had to be used. In all there are as 
many as seventeen tunnels on the whole 
length of the road, and some of the tun- 
nels are nearly 650 feet in length. 
Owing to the numerous waterfalls, which 
are to be found in the region, it was de- 
cided to use hydraulic power for supply- 
ing the current in the present case. After 
examining the different systems of power 
distribution and electric traction which 
could be successfully applied in the pres- 
ent case, the Societa per la Ferrovia Elet- 
trica di Valle Brembana, which controls 
the line, decided to adopt the project 
which was presented by the Societe Anon- 
yme Westinghouse and based upon the use 
of locomotives and trailers with motors 
operated on the single-phase system at 


in use at the present time. One of the 
principal advantages lies in the fact that 
the substations containing rotary con- 
verter groups such as would be needed 
for the direct-current system, are now 
suppressed. Another point is that the 
double overhead line used in the three- 
phase plants is replaced by a single line, 
as regards the trolley construction, and it 
is found that as high as 6,000 volts can 
be used on this wire without occasioning 
any trouble, and if necessary the voltage 
could even be raised to 12,000 volts, as 
shown by different experiments, without 
giving any danger. As regards the details 
of the new system, the following descrip- 
tion will give an idea of the leading meth- 
ods which have been adopted, while the 
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twenty-five cycles. The main lines of the 
project are as follows: The central sta- 
tion, situated at a point lying 3,000 feet 
above San Giovanni Bianco, is equinped 
with a turbine outfit for supplying single- 
phase current at twenty-five cycles and 
6,000 volts. The current is distributed to 
the locomotives of the road by means of 
a trolley line working at 6,000 volts. Up- 
on the locomotives are mounted transform- 
ers which are used to lower the voltage 
from 6,000 to 250 volts, and the latter 
current is supplied to the motors. 

The usual method of rail return is em- 
ploved in this case, and the rails are bond- 
ed for the purpose. As at present de- 
signed, the plant has the advantage of a 
great simplicity when compared with most 
of the electric traction systems which are 


IRON POLE CONSTRUCTION. 


type of locomotive and train, as well as 
the arrangement of the trolley and over- 
head wiring are noticed in the different 
illustrations which accompany the text. 
Beginning with a short account of the 
ceniral hydroelectric plant, it is situated 
at about 3,200 feet above the railroad 
station of San Giovanni Bianco, and makes 
use of a fall of eighty-five feet, the latter 
being obtained by the hydraulic work car- 
ried out upon the Brembo stream. Besides 
the three generating groups of 500 kilo- 
watts which are used for the electric rail- 
roal, the turbine plant also contains a 
small direct-coupled group for the electric 
fighting of the railroad stations. To fur- 
nish the exciting current for the main 
alternator sets, the station is equipped 
with three turbine-generator sets of small 


June 22, 1907 
size which are designed to deliver current 
at 110 volts for this purpose. 

As to the main alternator sets, which 
give single-phase current for the railroad 
line, the three groups are of a uniform 
design, and consist of a turbine built by 
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of 1,000 revolutions per minute, and are 
rated at thirty kilowatts each, giving a 
voltage of 110 volts at the exciter bars. 
In order to render the electric lighting 
service of the railroad stations quite in- 
dependent of the traction service, a small 


VALLE BREMBANA ELECTRIC LINE, SHOWING WOODEN POLE CONSTRUCTION AND 
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one of the leading Italian houses, Riva 
Monneret & Company, of Milan, and pro- 
vided with the company’s standard type 
of oil-pressure governor apparatus, coupled 
direct to an alternator of the Westing- 
house type. The latter machine has six 
poles, and is operated at 6,000 volts and 
twenty-five cycles, using the revolving field 


single-phase alternator working at twenty- 
five cycles is mounted in the station, car- 
rying its exciter upon the shaft. This 
group is rated at fifty kilowatts, and is 
operated at 700 revolutions per minute. 
The frequency and voltage of the light- 
ing system were chosen so as to be about 
the same as for the traction service, so 
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design with an exterior armature ring. 
The turbine and alternator shafts are 
coupled by a semi-elastic coupling joint 
of a new design. Current for exciting the 
three alternators comes from the three 
exciting groups mentioned above. These 
machines are operated at a standard speed 


that if desired later on, the current from 
the main alternator sets of 500 kilowatts 
can be used for the lighting system as 
well. The switchboard arrangements of 
the station have been well carried out. 
Near each of the machines is mounted a 
metallic column which carries the switches 


1013 


and instruments needed for operating each 
of the units. Oil switches are employed 
in the case of the 6,000-volt alternating 
current, and in the present plant they are 
operated from a distant point by means 
of an electromagnetic device, the magnets 
using the direct current from the exciter 
circuits. In order to secure the best regu- 
lation of the voltage of the main alter- 
nators the plant is equipped with a regu- 
lator of the Tirril pattern, which works 
on the principle of putting the rheostat of 
the exciter in short-circuit when the volt- 
age falls below the normal. In this way 
a practically constant voltage is secured 
upon the bus-bars of the station, what- 
ever may be the load and the power-factor. 
The main wiring of the plant is well dis- 
posed in the basement of the building. 
Bare copper bars are employed in general, 
mounted upon insulators. A tower placed 
on one side of the building is used to con- 
tain the starting point of the overhead 
lines leaving the station. In the different 
stories of this tower are placed the main 
switches for high voltage as well as the 
lightning arresters. 

Coming to the arrangement of the high- 
tension overhead lines which supply the 
railroad, we may state that aside from the 
small line which connects the central sta- 
tion with the San Giovanni Bianco depot, 
the lines comprise four distinct parts, 
first, the main trolley line, which consists 
of a 0.32-inch copper wire; second, a 
feeder having the same section as the 
former and mounted on-the same poles; 
third, the return circuit, which is formed 
by the bonded rails of the track; fourth, 
the electric lighting line, which is formed 
of two 0.16-inch copper wires. As will be 
noticed in the engravings, the trolley wire 
of the track is suspended from the cross 
hangers of the poles by what is known as 
the catenary system, with the use of a 
second supporting wire. Its height is 18.5 
feet above the rail level. The second or 
carrying cable is formed of seven strands 
of steel wire, each having a diameter of 
0.08 inch. Injected wood poles are used to 
hold the trolley wire and feeder line, at 
least for the greater part of the distance. 
The poles are treated in this case with 
bichloride of mercury. Normally the line 
is held by cross-bars which run between 
each pair of poles. However, in certain 
special cases it has been found necessary 
to use brackets which have the same sec- 
tion and form as the cross-bars. Again, 
on the bridges, the wood poles have been 
replaced by a metallic pole and cross-bar, 
as will be noticed in one of the views of 
the line. At the railroad stations,;owing 
to the short;distance between the tracks, 
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the intermediate poles had to be sup- 
pressed in many cases, and there is a main 
pole at each side which carries a cross- 
bridge of trellis work, and from this the 
different trolley wires are suspended. The 
cro:s beam has a length of sixty feet in 
some of the larger stations. As to the 
section of the trolley wire, this is not 
round as usual, but is of the figure 8 sec- 
tion which is coming into use in different 
plants on the Continent, and the trolley 
wire is suspended from the upper carry- 


ing wire by strips of flat iron carrying 


maileable iron jaws at each end. ‘The 
length of span for the wire is here about 
115 feet, allowing a drop for the carrying 
cable of thirty per cent, which corresponds 
to a tension of 990 pounds at the freezing 
point. Each span is provided with four- 
teen of these hangers. Where the railroad 
is in curve, the spans are shortened up so 
that the trolley wire does not fall out of 
the centre line of the track by more than 
fifty per cent. The suspension plane of 
the hanging wires is kept in the vertical 
by means of stay cables placed at intervals 
and well insulated. A similar arrange- 
ment is also used at intervals along the 
straight track, with a special form of arm 
which prevents the trolley wire from 
swinging from side to side about the sus- 
pension wire. Where the overhead line is 
fixed to the cross-arm there are placed two 
insulators of special design. These insu- 
laters are made to resist a continuous 
application of 15,000 volts and are thus 
tested under an artificial rain. They also 
stand an instantaneous tersion of 50,000 
volts. As will be noticed, these two insu- 
lators are fixed at the upper part of an 
iron bar which is made up of two channel 
beams of 2.4 inches height and weighing 
ten pounds per yard. 

In the tunnels, the suspension points 
of the trolley line are regulated at fifty 
feet distance in the vaulting, and in this 
ease the height of the line above the level, 
of the rail is 14.5 feet. The feeder above 
mentioned, and having an area of 100,000 
circular mils, is connected in parallel with 
the trolley line as usual, and it is espe- 
cially designed so as to allow repair: work 
to be carried out on different sections of 
the track without cutting off the current 
entirely, In all the station yards are 
placed section posts mounted upon trellis- 
work towers, and these allow either the 
trolley wire or the feeder to be cut out of 
circuit in case of need. The oil switches 
which are used in this case are worked 
from a distance by a suitable device and 
can be operated by an ordinary workman. 
When one of the two sections ending at a 
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railroad station is cut out, it is necessary 
to cut off all current from the trolley wire 
of the same station. 

The electric locomotives are designed in 
the present case so that they can be 
coupled together in pairs, and in this case 
the distance between the two trolleys is 
about thirty-five feet. If one of the trol- 
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leys were upon the section preceding the 
station and the second trolley in the sta- 
tion itself, should the locomotives not be 
using current the tension of one of the 
secticns would be communicated to the 
other by means of the trolleys and con- 
troller circuits. In order to avoid this, 
there is provided a safety arrangement in 
the shape of a neutral wire about forty 
feet in length, which avoids the possibility 
of having the voltage placed upon a sec- 
tion of the line where the workmen might 
be engaged in making repairs. As regards 
the method which is used for the rail re- 
turn, each line of rails is connected by 
means of Chicago rail bonds having a sec- 
tion of 100,000 circular mils. In the 
switches, these connections are made by 
means of copper cables having a much 
higher section. Grounding of the rails is 
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carried out by plates of galvanized iron 
which are buried about six feet in the 
ground, and such plates are placed along 
the track at distances of half a mile or 
more. 

The different views which are here pre- 
sented will give an idea of the rolling 
stock which is used on the single-phase 
line, as regards the electric locomotives 
and the trains. One of the engravings 
gives a detailed view of one of the stand- 
ard trucks of the locomotive. Freight and 
passenger service is handled at present by 
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five electric locomotives of the double- 
truck type. These locomotives have four 
motors each. The mechanical part has 
been built at the shops of the Societa 
Krnesto Breda, one of the prominent Ital- 
ian construction firms. Each of the four 
motors is of the seventy-five-horse-power 
Westinghouse single-phase type. Current 
is taken from the overhead wire by a 
pantagraph trolley of special design, which 
allows the locomotive to be run in either 
direction without needing any special 
maneuver. The cross-bar of the trolley 
is of aluminum and is applied against the 
overhead wire by means of metal springs 
placed in the trolley base. Here spiral 
springs are contained in a cylinder which 
is adapted for the purpose. By admitting 
compressed air into the cylinder, a piston 
is made to operate, and it acts upon the 
spiral springs, causing the trolley to be 
lowered. A locking device worked by com- 
pressed air allows the piston and conse- 
quently the trolley to be fixed in this posi- 
tion and thus the locomotive is cut off 
the line entirely. ‘The reducing trans- 
former, which each locomotive carries for 
lowering the 6,000 volts of the line to 250 
volts for the motors, is an auto-transform- 
er having a single coil with ends brought 
out so as to give the proper ratio. One 
of the terminals is connected to the rails, 
and the other to the trolley circuit. A 
good air cooling is furnished by a small 
electric fan which uses single-phase cur- 
rent at 100 volts, coming from spccial 
terminals of the transformer coil. Seeing 
that the potential of the transformer coil 
starts at the ground end at zero and in- 
creases at each turn, reaching finally the 
potential of the trolley, or 6,000 volts, 


the method of regulating the voltage by 


the controller upon the motors which is 
used here is a simple one, and consists of 
connecting the motors between ground and 
different points which are chosen upon the 
transformer winding. To carry this out 
in practice there are a certain number of 
ends brought out from the coil which 
serve to graduate the voltage at the motor 
terminals in the proper way, and the vari- 
ation of voltage is thus secured without 
needing the use of rheostats and conse- 
quently without the losses which occur in. 
the latter. 

In order to pass from one of the cur- 
rent contacts to the other without break- 
ing the circuit, or short-circuiting the 
windings between two such points, it was 


‘necessary to nrovide a device in the shape 


of a resistance-coil or choke-coil which 
balances the voltage of the turns which 
mav be in short-circuit. Compressed air 
on an improvedsystem.is used) to operate 
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the contact device of the controllers, and 
the air which is needed in this case is ad- 
mitted to the pressure piston by means of 
valves having electromagnetic conirol, 
using fifty-volt single-phase current from 
the transformer. Such a device dispenses 
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series type with commutator, and pro- 
vided with a compensating winding. A 
number of special arrangements is used 
to make them work to the best advantage. 
As to the field circuits, their number is 
doubled in the present case. 


The first of 
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with the use of a storage battery carried 
upon the locomotive. The use of com- 
pressed air makes it quite easy to handle 
the entire controlling apparatus, and the 
motorman uses a small master controller 
which operates the circuit of the electro- 
magnetic valves. 

The motors are designed to operate at 
700 revolutions per minute and will give 


these is the usual series field-winding, 
and the second is what is known as the 
compensating winding, and the latter 
gives rise to a magnetic flux which is 
perpendicular to the flux produced by the 
first winding. On the other hand, when 
an armature turn is put in short-circuit 
by means of the commutator brush, a 
short-circuit would be produced owing to 
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seventy-five horse-power. By means of 
single-reduction gearing they operate the 
main wheels of the locomotive, using a 
ratio of 15 to 70. About the same general 
form is used for the single-phase as for the 
direct-current motors; they are of the 


the conditions of the flux, and this cur- 
rent might be quite strong. In order to 
limit such currents to a proper degree, and 
to avoid undue sparking at the brushes 
from this cause, the connections between 
the armature coils and the commutator 
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bars are made by means of high-resistance 
German silver wires laid in slots, and 
these wires are soldered at one end to the 
commutator bars and at the other to the 
ends of the armature coils. A system of 
equalizing rings is made to connect all 
the points of the armature which have the 
same potential, and in this way it is found 
that the sparking at the brushes is much 
lessened should the armature come out of 
centre. 

Westinghouse air-brakes of a new type 
are used on the locomotives, and the air 
which is needed for the purpose is fur- 
nished by a small air-compressor driven 
by a single-phase 100-volt motor. The 
principal compressed air tank is mounted 
upon the roof of the locomotive, and other 
reservoirs, of smaller size, are placed in 
the interior. Upon the roof is also placed 
the lightning arrester, which is ‘of the 
Wurts pattern. In order to carry out the 
lighting and heating of the cars, current 
at 500 volts is taken from a special ter- 
minal of the transformer. 

The present type of locomotive is de- 
signed to take a 100-ton train between the 
stations of Bergamo and San Giovanni 
Bianco, and the highest speed can easily 
reach thirty-five miles an hour. Tests 
which were made upon the locomotives 
at the time when the road was started 
showed that upon a two per cent grade 


they were able to draw a heavy train of 


130 tons at a speed of eleven miles an 
hour, and upon certain parts of the road 
the total weight of the train could be in- 
creased to 150 tons. Acceleration tests 
which were made with the trains showed 
that it was possible to obtain accelerations 
which reached and even exceeded twenty 
inches per second. 

` While the Valle Brembana railroad will 
not compare with the through railroad 
lines in its traffic or the tonnage of the 
trains, in many other respects it offers 
considerable interest, owing to the fact 
that it is one of the few standard-gauge 
railroads on the Continent to be operated 
on the single-phase system. It is tc be 
noted in this connection that the scope of 
the present method might be increased so 
as to apply it to a road carrying a heavier 
traffic. This will be observed from the 
fact that the monovhase system allows of 
equipping a locomotive of at least 1.000 
horse-power quite easily, and again the 
trolley voltage of 6,000 volts is far from 
being the highest which can be used, and 
in fact can be increased to 12,000 volts, 
as was shown by conclusive experiments. 
The present line may be said to show on 
a small scale what could be done upon a 
more extensive system of railroad, and is 
one of the points to be taken into account 
by engineers in the consideration of the 
much-disecussed problem of electric trac- 
tion upon trunk lines of railroad. 
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Governor Hughes Signs 
Public Utilities Bill 
for New York. 


Governor Hughes signed the Public 
Utilities Commissions bill at Albany, 
N. Y., on June 6, the fight in New York 
State over the now famous bill coming 
to an end when the Senate, on June 5, 
repassed the measure over the veto of 
George B. McClellan, mayor of New York 
city. 

The Public Utilities Commissions bill 
divides the state into two districts, the 
counties constituting New York city. and 
the remaining counties of the state, and 
creates for each a commission of five mem- 
bers, with salaries at $15,000 a year; coun- 
sel at $10.000, a secretary at $6,000, and 
each commission has authority to appoint 
necessary clerks, inspectors, experts and 
employés and to fix their salaries. An ap- 
propriation of $150,000 for each commis- 
sion is provided. 

The commissioners must be residents of 
the districts for which they are appointed 
and must not hold any official relation to 
or hold stocks or bonds in corporations 
belonging to the class over which the com- 
missions are to have jurisdiction. The 
term of office is five ears, but the terms 
of office of the commissioners to be ap- 
pointed first shall expire, respectively, on 
February 1, 1909, 1910, 1911, 1912 and 
1913. 

Salaries and expenses in the First dis- 
trict for others then the commissioners, 
their counsel and secretaries, shall be paid 
by the city of New York. Each commis- 
sion must make an annual public report, 
with recommendations as to legislation 
and abstracts of reports to it of the cor- 
porations under its supervision. 

Every corporation, person or common 
carrier engaged in the transportation of 
passengers, freight or property from one 
point to another in this state is required 
to furnish such service and facilities as 
shall be safe and adequate and in all re- 
spects Just and reasonable. The charges 
made or demanded for such service shall 
be just and reasonable and not more than 
allowed by law or by order of the commis- 
sion having jurisdiction, and every unjust 
and unreasonable charge is prohibited. 

No common carrier shall directly or in- 
directly by anv form of rebate or other- 
wise obtain a greater or less compensation 
than it obtains from any other person or 
corporation for doing a like and contem- 
poraneous service in the transportation of 
a like kind of traflic under substantially 
the same circumstances or condition, nor 
shall any undue or unreasonable prefer- 
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ence or advantage be given to any person 
or corporation or locality or any particu- 
lar description of traffic in any respect 
whatsoever, nor shall any prejudice or dis- 
advantage be imposed. 

No common carricr is to charge any 
greater compensation in the aggregate un- 
der substantially similar circumstances 
and conditions for a shorter than for a 
longer distance, but upon application and 
in special cases the commission may by 
order relieve a common carrier from this 
prohibition. 

Every railroad or common carrier en- 
gaged in freight transportation shall, up- 
on reasonable notice, furnish to shippers 
sufficient and suitable cars for the trans- 
portation of freight in carload lots, and 
every railroad corporation and street rail- 
road corporation must have sullicient cars 
and motive power to meet all requirements 
for the transportation of passengers and 
property which may reasonably be antici- 
pated, unless relieved by order of the com- 
mission. 

Railroad corporations are required to 
furnish switch and sidetrack connections 
to shippers whenever they are reasonably 
practicable and can be put in with safety 
and the business therefor is suflicient to 
justify it. Common carriers are required 
to file with the commission and to keep 
open to the public schedules showing rates, 
fares and charges, and the forms in which 
the schedules are to be made up are to be 
prescribed by the commission, but are to 
conform as closely as possible to those re- 
quired by the Interstate Commerce act. 

No change is to be made in the schedule 
until after notice for a certain length of 
time. And no common carrier, after No- 
vember 1, 1907, may engage in the trans- 
portation of passengers, freight or prop- 
erty until its schedules are filed and pub- 
lished. 

Corporations under the supervision of 
the commissions may issue stocks, bonds 
or other evidence of indebtedness running 
for more than twelve months when neres- 
sary for the acquisition of property, the 
construction, completion, extension or im- 
provement of their facilities or for the 
improvement or maintenance of its serv- 
ice or for the discharge or lawful refund- 
ing of their obligations, provided there 
shall have been obtained an order from 
the proper commission authorizing such 
issue and the amount thereof, and that it 
is reasonably required, but this provision 
is not to apply to any stocks or honds 
duly approved by the present Board of 
Railroad Commissioners. 

No railroad or street railroad corpora- 
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tion shall purchase or hold stock in an- 
other such corporation or common carrier 
unless so authorized by the commission. 
No other stock corporation shall purchase 
or hold more than ten per cent of the 
stock of railroad or street railroad cor- 
porations or common carriers, but this 
shall not apply where stock shall be trans- 
ferred or held as collateral security with 
the consent of the commission. 

Similar provisions as to stocks and 
franchises are imposed upon gas and elec- 
tric companies. 

The act abolishes the present State 
Board of Railroad Commissioners, the 
State Commission of Gas and Electricity, 
the Inspector of Gas Meters and the Rapid 
Transit Commission of New York city. 

By the abolition of the latter board the 
extremely important powers and = duties 
under the present Rapid Transit act are 
imposed on the commission for the First 


district. 
ee eee 


A Permanent Leak Water 
Lightning Arrester. 

A water lightning arrester constructed 
at the Treforest station of the South 
Wales Electrical Power Distribution Com- 
pany, near Pontypridd, is deseribed in 
the Electrical Engineer, London, May 31, 
by Lewis W. Dixon, who designed and in- 
stalled it. Two horizontal water-pipes are 
provided for flow and return, which are 
connected to the neutral of the generators 
and the station earth-plate. To each of 
these pipes three vertical pipes of glass 
tubing are connected, joined at the top to 
a special piece of glass tubing shaped like 
an inverted U, having a glass bulb in the 
centre, into which the point from the line 
wire dips. Connection at this point is 
made water-tight by a conical plug of 
India-rubber. The flow and return 
through this loop of glass tubing repre- 
sents a maximum resistance for one of the 
three lines of 700,000 ohms. There are 
three rising and three descending pipes. 
This resistance, with the potential of 6,800 
volts that exists on the system, gives a 
leakage of about 100 amperes for each 
pipe. This resistance can be definitely 
altered if desired by connecting up any 
one of the rows of metal sockets which 
form the joints between the sections of 
glass tubing. The sections are provided 
with gun-metal stuffing box with rubber 
insertion and a cable connector for mak- 
Ing ground connection if necessary. In 
this wav the leakage current for each pipe 
may be varied from one-one-hundredth to 
one-twenty-fifth of an ampere. The lines, 
in addition to the water arrester, are pro- 
tected by Wurts spark-gap arrestets, 
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ECHOES FROM THE CONVENTION OF 
THE INTERNATIONAL INDEPEND- 
ENT TELEPHONE ASSOCIATION. 


SOME OF THE GOOD TILINGS LEFT OUT OF 
THE REPORT PUBLISHED LAST WEEK, 


Much matter of importance and interest 
was necessarily left out of the report of 
the convention of the International Inde- 
pendent Telephone Association, held at 
Chicago, Ill., June 4, 5, and 6, published 


last week. The following matter, supple- 


menting that report, will be found of value 
to those interested in the independent tele- 
phone development: 

Dr. W. A. Evans, commissioner of 
health of the city of Chicago, in welcom- 
ing the delegates, said: 

“I regret, I am sure, more than you do, 
that you are not to be welcomed by the 
mayor of this city. The circumstances 
are such that it is not possible for him to 
be here this afternoon,.and I, in his be- 
half and in the behalf of the citizens of 
this city, extend to you a welcome during 
the period of your convention here.. I am 
told that the business interests represented 
stand for something over $300,000,000, 
and that there are 4,000,000 subscrib- 
- ers to your telephones and that you 
are representatives of that great organiza- 
tion which within a lifetime has converted 
this Middle West from a region unin- 
habited into a great hive of activity; of 
that enterprise that in America takes raw 
material entirely unworked and within the 


space of a generation converts it into great — 


machines for the doing of great things, 
as has been done in the city which wel- 
comes you here to-day. And therefore 
there is a‘certain significance jn the meet- 
ing here of this organization, which, taking 
an industry unknown a quarter of a cen- 
tury ago and creating practically some- 
thing out of nothing, has made of the 
telephone a great. civilizing agency. We 
recognize, therefore, something of the re- 
sponsibility of your organization, standing 
for what you do, and meeting in this city, 
which stands for that which you repre- 
sent.” 

H. D. Critchfield, of Milwaukee, Wis., 
replying to Dr. Evans, said: 

“Prior to 1895 I believe there were only 
about 5,000 independent telephones in use 


jn the United States. Since that time up- 


ward of 4,000,000 of independent tele- 
phones have been installed in the country, 
and the number is increasing every day. 
In 1895, when the independent telephone 
movement started, there were in the 
United States 325,000 telephones, after 
eighteen years’ development under one 
system. Since that time, because of the 
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spirit of competition largely, the Bell in- 
terests have increased to 3,000,000 and. the 
independents have about 4,000,000. The 
general impression with which every 


municipality has to contend is that. the 


installation of a second company is a 
burden upon the community. A canvass 
of the directories of cight of the largest 
cities in the country, in which there is 
more than one company operating, shows 
a duplicate use by only twelve per cent of 
the users. 

“The greatest growth in the history of 
the independent telephone business has 
been within the past year, 1906. The dc- 
mand is not fully supplied, but is growing 
rapidly all the time. 

“Now a word about Chicago. There 
are within 500 miles of Chicago 1,200,000 
independent telephone subscribers who are 
anxious to get Chicago connections. Is 
there any good reason why, is there any 
commercial reason why the city of Chi- 
cago should not permit the people who use 
those independent telephones to do busi- 
ness with you? You go to considerable 
expense to advertise throughout this coun- 
try to bring business to your city. .Why 
not let the people who are begging to do 
business with you come in? No one has 
to-day two telephones unless it pays him 
financially. He only takes the second tele- 
phone when it is financially advantageous 
to do so. The result will be approximately 
twice as many telephones as now, upon the 
completion of the second exchange, and 
each exchange will carry a larger number 
of subscribers.” 

Following Mr. Critchfield, J. B. Hoge, 
president of the Association, presented 
some facts regarding the independent 
telephone movement, saying in part: 

“The best information that I can ob- 
tain shows that there has been an increase 
in our system of more than 500,- 
000 telephones during the past year. 
Franchises have been granted by 
overwhelming votes in the following 
large cities: | Boston, Mass.; San 
Francisco, Cal.; Milwaukee, Wis.; Den- 
ver, Colo.; Omaha, Neb.; Springfield, 
Mass.; Nashville, Tenn.; and in a num- 
ber of smaller cities, thus leaving but a 
few centres of population where the inde- 
pendents do not have adequate terminals 
arranged for. 

“The year has been one of increased 
prosperity among the independent com- 
panies. I find that to-day a large majority 
of the companies are in a very much bet- 
ter financial condition; most of them 


have placed their properties on a dividend- 


paying basis, having decided to stop put- 
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ting all their earnings into extensions and 
betterments as was the custom during the 
early days of independent development. 
Most of them, however, are content to pay 
reasonable dividends and then put a sub- 
stantial surplus back into the properties 
for extensions and betterments. In al- 
most all cases investigated I find this 
amount to be equivalent to from three 
to ten per cent on the capital stock of 
the company. — 

“Twelve cities with competition repre- 
senting a population of over 2,000,000 
show a development of one telephone for 
7.4 population, while the same number 
of cities without competition, with a 
population of 650,000, show one telephone 
to 23.8 population, with very much higher ` 
rates and unsatisfactory service. : 
_ “There are in the United States to- 
day approximately 7,000,000 telephones, 
or about one to thirteen of the population. 
If we had one telephone to 7.4 of the 
population we would have at least 12,000,- 
000 telephones, or approximately seventy- 
five per cent greater development than we 
have to-day, and I do not believe the tele- 
phone business in any of the large cities 
in the 7.4 class has been fully developed, 
with the possible exception of Los 
Angeles, which has one telephone to every 
four of population. 

“Without organization the Jegislatures 
in many of the states would be inclined 
to pass measures unreasonable and unjust 
to our interests, not to impose a burden 
on us, but through lack of informatie» 
on the part of those introducing them. 
For instance, compulsory interconnection 
bills have been introduced into a number 
of the legislatures during the past vear, 
and the subject is being agitated by the 
press of almost every state where the in- 
dependents have a strong foothold. In 


most of the central, western, northwestern 


and southwestern states bills have been 
introduced during the legislative sessions 
just closed, providing for compulsory con- 
nection. In states whose legislatures will 
not mect until next winter similar bills 
will be introduced. The officers of the 
various state associations should at once 
inaugurate a campaign of publicity, point- 
ing out the injustice of compulsory con- 
nection, which is an interference with 
property rights, and would have a tend- 
ency to stop all further development. of 
long-distance lines. Stockholders of local 
companies should be informed by the 
managers of their respective systems of 
the operating disadvantages incident to 
compulsory connection, so that they can 
present the independent side of fthe con- 
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troversy intelligently to their representa- 
tives in the state legislatures. In all mat- 
ters pertaining to legislative affairs tele- 
phone operators should secure the co- 
operation of their stockholders, because 
from a political point of view they have 
more influence than the man actively en- 
gaged in the management of the busi- 
ness.” 

Concerning the organization work of 
the association, Assistant Secretary John 
W. Harney said: | 

“All 
made to bring our card record of inde- 
pendent companies right up to date, and 
we have increased this list by 2,642, so 
that it contains at present the names of 
10,042 companies, all of which are strictly 


necessary changes have been 


independent, according to the best infor- 
mation obtainable. 

“Great progress has been made in com- 
piling maps during the past year. At 
present the association has on hand gov- 
ernment post-route map with tracing of 
same ready for making blue prints of 
every state and territory in the Union. 
Information has been received from, and 
spotted on tracings for, forty-two states, 
and we can furnish printed maps or blue- 
prints showing from forty to ninety per 
cent of the existing independent toll-line 
development for fifteen states and a spe- 
cial blue-print showing important long- 
distance connections in the territory from 
central Nebraska to the Atlantic seaboard 
and south to and including a part of Ala- 
bama. 

“At present there are independent tele- 
phone associations in twenty-two states 
and Canada, and a number of new organi- 
zations pending; seventeen of the exist- 
ing organizations, including Canada, have 
applied for membership in the Interna- 
tional association. A number of others 
are considering the matter and may pre- 
sent their applications at this convention. 
The International association keeps in 
close touch with all of these organizations, 
whether members or not, and on matters 
of general interest all of them may be 
considered as affiliated with the Inter- 
national.” 

C. S. Norton, secretary of the Indiana 
Independent Telephone Association, in 
discussing the “Indiana Situation,” said: 

“The independent telephone business in 
Indiana was never stronger nor more 
firmly intrenched than it is to-day.” 

Mr. Norton then described the unsue- 
cessful efforts which had been made to 
effect a working arrangement of the inde- 
pendent interests in Indiana with the Cen- 


tion. 
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tral Union Telephone Company. Con- 
tinuing, he said: 

“There will always be more or less com- 
petition in the telephone business, depend- 
ent entirely upon conditions which may or 
may not necessitate competition. The 
same conditions that govern competition 
and absence of competition in other lines 
of business will ultimately control in the 
telephone field. 

“The telephone is no more a natural 
monopoly than railroading or the print- 
ing of newspapers is a natural monopoly. 
A town that can support only one news- 
paper need not hope for competition in 
the price of newspapers or in advertising 
rates. Ifa city is large enough to support 
two daily papers, the merchant in that city 
who desires to reach all the people with his 
advertisement must patronize the adver- 
tising columns of both papers and pay for 
hoth. No one newspaper or railroad can 
adequately serve the public in our larger 
cities. It is a mechanical and human im- 
possibility. It may serve them properly in 
the smaller cities and tuwns—conditions 
are different. 

“So with the telephone business. While 
one company may answer all of the re- 
quirements of the towns and smaller cities, 
no one company can ever properly serve 
cities like Chicago, New York, Boston, 
St. Louis and Indianapolis.” 

“The Strength of the Chain” was the 
subject of an able paper by J. S. Brailey, 
Jr., of the United States Telephone Com- 
pany, Toledo, Ohio. Mr. Brailey said in 
part: 

“The strength of the chain in the 
independent telephone movement repre- 
sented by our association is our organiza- 
The chain represents the business 
of the independent telephone companies 
in this association and in the United 
States, and the strength and the founda- 
tion of the independent telephone business 
is our organization. In every link in the 
chain, every part of the chain, the strength 
is organization. Our organization, in- 
cluding the independent telephone inter- 
ests of this country, to my mind represents 
two principal ideas. The first idea is the 
protection of our telephone business and 
the protection of the members of this as- 
sociation. During the time that the inde- 
pendent telephone movement has been in 
existence we have had some sort of organi- 
zation, not the perfect organization that 
we have to-day, but we have always had 
some sort of organization and these various 
organizations are growing stronger and 
stronger. In fact the reason that we are 
here to-day, the reason that we have in- 
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dependent telephone companies to-day, is 
because we have always had some sort of 
an organization. Why, while I represent 
one or two fairly large companies, those 
companies could not prosper without or- 
ganization, or without this association 
have accomplished what they have. What 
is a little railway system in this eountry 
to-day? Nothing whatever unless it is 
coupled up with some larger and more 
expensive system. And so, gentlemen, the 
first duty, I believe, of this organization is 
to defend the independent telephone busi- 
ness and defend each and every company 
represented in the association. I believe 
the second duty of this organization is to 
strengthen the chain of the independent 
telephone business, the business which we 
are interested in. The three hundred mil- 
lions of dollars which is invested in the 
independent telephone business of this 
country is invested in the finest busi- 
ness in the world, and I believe it 
to he the duty of this association at all 
times and in every possible way to help 
and assist in advertising and upbuilding 
the telephone business. There are railroad 
business, gas business, oil business, ete., 
but the best business of all is the tele- 
phone business.” 

On the subject, “How to Handle Long- 
Distance Business,” Frank Hart, of Pitts- 
burg, Pa., said: 

“The long-distance business of the inde- 
pendent telephone companies is increasing 
so rapidly that it is crowding the circuit 
capacity, making it necessary to handle 
the business so as to get the greatest 
amount possible over the lines. In order 
to do this there should be a general sys- 
tem of rules under which the various com- 
panies operate so that they will work in 
harmony. The author suggests that good 
work can be done along this line by the 
International Independent Telephone As- 
sociation adopting a set of rules governing 
the handling of long-distance business and 
having them printed in book form, thereby 
being able to furnish them at a small cost 
to the companies and making it possible 
for the smaller companies who only re- 
quire a few books to secure them without 
going to the expense of having them 
printed. By having the International Jn- 
dependent Telephone Association adopt 
the rules it would make them authorita- 
tive and would be the means of settling 
many a dispute between companies as to 
the right of lines, ete. 

“The rules used by the large companies 
are much the same. There are cases where 
the originating operator works up the line 
to the point desired, while other companies 
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relay the message, and there are other 
slight changes too numerous to mention, 
the merits of which are dependent largely 
on local conditions. Better results would 
be accomplished by a universal system.” 

J. B. Earle, of Waco, Tex., reading a 


paper on “Telephone Legislation in 
Texas,” said: 
“When the ‘Texas legislature con- 


vened in January, of this year, two or 
three bills were introduced affecting tele- 
phone properties, one of which required all 
telephone companies to connect with all 
other companies of every kind, competing 
exchanges, competing long-distance lines 
and lines that were not competing. This 
measure was bitterly opposed by the 
Southwestern Telephone and Telegraph 
Company as well as by the independents, 
all companies preferring to be left alone 
to make their own contracts for con- 
nection. The telephone companies were 
given ample time to discuss this matter 
before the committee on corporations, and 
the result was the bill was killed in com- 
mittee, but a substitute was reported by 
a majority of the committec, proposing to 
compel a connection between companies at 
common points for such business as origi- 
nated at a point where only one com- 
pany had an office and terminating at a 
point where only the other company had 
an office; that is, to take care of non- 
competitive business. Another bill was 
proposed and offered as a substitute for 
this allowing cither company, if it so 
desired, to go into the district court and 
on the merits of the case have an order 
entered by the district judge setting forth 
whether or not a connection should be 
made, and, if so, the terms and conditions. 
These bills were never reached at the regu- 
lar session. When the special session of 
the legislature was called a bill was passed. 
This bill, as passed, provides that tele- 
phone and telegraph companies shall be 
compelled to make physical connection be- 
tween their toll lines at common points 
for the transmission of messages or con- 
versations, from one line to another. Such 
connections to be made between the 
switchboards of such companies, if any are 
maintained at such points, and provides 
‘that no telephone or telegraph company, 
under the provisions of this act, be com- 
pelled to receive from the wires or lines 
of any other company and carry to its 
final destination any message originating 
at any point on its own lines.’ The bill 
went into effect on May 12 last. 

“The attitude of the Bell telephone sys- 
tem toward the independents in Texas 
and that of the independents toward the 
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Bell system renders it very improbable 
that either company will ever make appli- 
cation for this connection. 

“There was another law placed upon the 
statute books during the last session of our 
legislature just adjourned, known as the 
anti-pass bill, which applies to railroads, 
street-cars, interurban, express and sleep- 
ing-cars, telephone and telegraph com- 
panies, preventing discrimination at least 
in long-distance service.” 

A valuable paper showing the status of 
independent telephone securities, entitled 
“Independent Telephone Securities as an 
Investment,” by William L. Moellering, 
of Fort Wayne, Ind., presented the follow- 
ing paragraphs: 

“Any enterprise launched under un- 
broken bright skies may reach a point 
where it becomes inviting to investors, but 
until it has successfully withstood the 
test of adverse conditions, usually sure to 
come, its enduring ability to pay dividends 
and keep its principal unimpaired is a 
matter of conjecture. 

“Viewed froin the standpoint of fail- 
ures independent telephone securities are 
noticeably strong, the per cent of failures 
as compared with other industries being 
strikingly small. There are in the United 
States over 7,000 independent telephone 
companies with a capitalization of $350,- 
000,000. Dun and Bradstreet weekly re- 
ports of bank, trust company and com- 
mercial failures very rarely include an 
independent telephone company. Losses 
occur in every branch of business—there 
is no industry which can boast of absolute 
safety against reverses. Capital seeking 
investment with a view of increasing in- 
trinsic as well as market values, earnings 
and dividends, stability and permanence, 
must not overlook independent telephone 
securities. A careful investigation will 
place the stocks and bonds of well-man- 
aged companies among the hst of high- 
class securities.” 

ae eee 


American Society of Me- 
chanical Engineers. 


The spring meeting of the American 
Society of Mechanical Engineers was held 
at Indianapolis, Ind., May 28-31 inclusive. 
On May 30 the society attended, in a body, 
the ceremonies in connection with the un- 
veiling of a bronze statue of General Law- 
ton at the court-house, and listened to 
President Roosevelt’s address. On May 
31 a trolley excursion was taken to Pur- 
due University, Lafayette, in the morning, 
and the concluding session was held there. 
The sessions at Indianapolis were held in 
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the palm room of the Claypool Hotel, 
where the society had its headquarters. 

The Machine Screw Committee present- 
ed a final report, which was accepted. 
This completes four years’ work. The 
screw recommended has a sixty-degree 
thread, with widths of flat between one- 
eighth and one-sixteenth of the pitch. 
This allows for greater variation and 
clearance than was provided in the first 
report. 

The Committee on a Code of Rules for 
Conducting Tests of Refrigerating Ma- 
chines presented a second report. This 
does not complete the work of the com- 
mittee, but contains a provisional code for 


conducting such tests. 


Professor R. T. Stewart presented a sec- 
ond paper on “The Strength of Hap- 
Welded Steel Tubes Subjected to Exter- 
nal Pressure.” His first paper was pre- 
sented at the Chattanooga meeting last 
year. It had been found later that many 
of the tubes tested were not greatly de- 
formed, and could be retested. This was 
done, sometimes one tube submitting to 
eleven successive tests. The results show 
the strength of the tubes when they have 
different degrees of out-of-roundness, and 
indicate that while there is considerable 
loss of strength on this account, when it 
is not very apparent to the eye, it is ainply 
provided for by the ordinary factors of 
safety. 

In a paper entitled “Balancing of 

Pumping Engines,” A. F. Nagle recom- 
mended that the weight of plungers and 
reciprocating parts in single-acting 
plunger-pumping engines be propor- 
tioned so as to equalize the work on the 
up and down strokes. 
- E. C. Soper read a paper entitled “The 
Economy of the Long Kiln,” which dealt 
with rotary cement kilns fired with natu- 
ral gas. 

Henry Hess, of Philadelphia, Pa., pre- 
sented a long paper on “Ball Bearings,” 
which contained a translation of a paper 
on this subject, written by R. Stribeck, of 
Berlin, and a discussion of proper methods 
of mounting when utilizing such bearings. 

H. O. Lacount, in a paper on “The 
Cost of Heating Storehouses,” described 
a study of a number of factory storehouses, 
in order to determine the average winter 
temperatures and means for preventing 
freezing of the automatic sprinkler sys- 
tems. He finds that the cost of heating 
will be, in general, a little greater than 
the cost of dry pipe attachments. He aug- 
gests that a sprinkler system might be 
filled with a solution-of calcium chloride, 
which would insure, it,against(freezing if 
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the temperature did not fall lower than 
thirty degrees below zero. 

A paper on “Analysis of Locomotive 
Tests,” by S. A. Reeve, discussed, in some 
detail, the tests made by the Pennsylva- 
nia Railroad's testing plant at the St. 
Louis Exposition. B. D. Gray contribut- 
ed a descriptive paper entitled “European 
Railway Motor Cars.” 

There were nine papers dealing with 
superheated steam. One by H. H. 
Vaughan, entitled “Superheated Steam on 
Locomotives in the United States and Can- 
ada,” described the superheater used on 
300 engines of the Canadian Pacifie Rail- 
W. F. M. Goss described the Cole 
A. R. Dodge, in 
a paper entitled “The Specific Heat of 
Superheated Steam,” described the clab- 
orate tests which had been made at Nehen- 
ectady for the General Electric Company 
during the last five years. E. F. Foster 
presented a paper entitled “The Flow of 
Superheated Steam Through Pipes.” He 


way. 
locomotive superheater. 


believes that the percentage loss in heat 
decreases with the velocity with which 
the steam flows through the pipes, and 
recommends that they be proportioned for 
a velocity of from 6,000 to 8,000 feet per 
minute when the superheat is from 100 
to 200 degrees Fahrenheit. R. P. Bolton 
reada paper entitled “Superheat and Fur- 
nace Relations,” and N. L. Kneass one on 
“The Use of Superheated Steam in In- 
jectors,” showing the desirability of oper- 
ating injectors by saturated 
G. H. Barrus presented a paper 


means of 
steam. 
entitled “Experiences with Superhcated 
Steam,” and embodied in this the results 
from nine plants where superheated steam 
is being used. A paper entitled “Mate- 


rials for the Control of Superheated 
Steam” was read by M. W. KRetlogg. 


Among other suggestions, the author ad- 
Vises against the use of screw pipe joints 
for superheated steam. Phe result of these 
papers was the decision to appoint a vom- 
mittee to report upon the flow of super- 
heated steam, if this action meets with 
the approval of the council. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


ANNOUNCEMENT OF THE TWENTY-FOURTH 
ANNUAL CONVENTION, NIAGARA FALLS, 
N. Ya JUNE 25 TO 29, 


The twenty-fourth annual convention of 
the American Institute of Electrical En- 
cineers will be held at Niagara Falls, 
N.Y. June 25 to 29 Headquarters and 
MESS LOTS will be held at the Cataract Hotel. 
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The following programme has been an- 
nounced : 
TUESDAY, JUNE 20—MORNING SESSION— 
9.45 A. M. TO 12.30 P. M. 

Address of welcome. 

Presidents Address—*The Properties 
of Electrons.” by Samuel Sheldon. 

“Protective Apparatus Engineering,” 
by B. E. F. Creighton. 

“Practical 
Lightning 
Thomas. 


Testing of Commercial 
Arresters,” by Perey H. 

“A Proposed Lightning-Arrester Test,” 
by N. J. Neall. 

EVENING SESSION—8 TO 10.30 P. M. 

“Interaction of Synchronous Machines,” 
by Morgan Brooks. 

“The Heating of Copper Wires by Elec- 
tric Currents,” by A. E. Kennelly. 

“Deflocculated Graphite,” by E. G. 
Acheson. 

WEDNESDAY, JUNE 26—MORNING SESSION 
—9.45 ALM. TO 12.30 P. M.—1HIGH-TEN- 
SION TRANSMISSION COMMITTEE, 
“Choke-Coils versus Extra Insulation 
on the End-Windings of Transformers,” 

by S. M. Kintner. 

“Protection of the Internal Insulation 
of a Statie Transformer Against High- 
Frequency Strains,” by Walter N. Moody. 

“Transmission-Line Towers and Ico- 
nomical Spans,” by D. R. Scholes. 

“Lightning Rods and Grounded Cables 
as a Means of Protecting Transmission 
Lines Against Lightning,” by Norman Ñ. 
Rowe. 

“The Transmission Plant of the Niag- 
ara, Lockport & Ontario Power Company,” 
by Ralph D. Mershon. 

Broken and 
Other Transmission-Line Troubles,” by 
L. C. Nicholson, 

“A New Type of Insulator for High- 
Tension 'Fransinission Lines,” by E. M. 
Hewlett. 

“Nome New Methods in High-Tension 
Line Construction.” by Harold W. Buck. 

EVENING 8 ro 10.30 P. M. 

“Switchboard Practice for Vollages of 
60,000 and Upward,” by N. Q. Haves. 

“Nome 


“Bocation of Insulators 


SESSION 


Power-Transmission Econom- 
ies” by F. G. Baum. 

e One- Phase High- Tension Power 
Transmission,” by E.J. Young. 

“The Application of Oil Switches in 
Power-Transmission Work,” by D. B. 
Rushmore. 

THURSDAY, JUNE 27—MORNING SESSION— 
9.45 A. M. TO 12.50 P. M. 

Topical discussions : 

eNingle- Phase versus Three-Phase Gen- 
eration for Ningle-Phase Railways,” by 
A. H. Armstrong. 


Vol. 50—No. 25 


“The Choice of Frequency for Single- 


: Phase Alternating-Current Motors,” by 


A. H. Armstrong. 

“Twenty-five versus Fifteen Cycles for 
Heavy Railway Service,” by N. W. 
Storer. 

AFTERNOON SESSION—2.30 TO ð P. M. 

Report of the Committce on a Code of 
Ethics. 

“The Attitude of the Technical Schools 
Toward the Profession of Electrical Engi- 
neering,” by H. H. Norris. 

“The Concentric Method of Teaching 
Klectrical by Vladimir 
Karapetoff, 


~ . : 99 
Engineering, 


Standardization Rules—The proposed 
standardization rules will 
the standardization com- 


revision of the 
be reported by 
mittee. 

FRIDAY, JUNE 28—MORNING SESSION— 

10 a. M. TO 12.30 P. M. 

“Track-Circuit Signaling on Electrified 
Roads,” by L. F. Howard. 

“Regeneration of Power with Single- 
Phase Electric Railway Motors,” by Will- 
iam Cooper. 

“Notes on Transformer Testing,” by 
H. W. Tobey. 

“Inductive Disturbances in Telephone 
Lines,” by Louis Cohen. 

AFTERNOON SESSION—2.30 TO ð P. M. 

“Fractional Pitch Windings for Indue- 
tion Motors and Alternators,” by C. A. 
Adams, W. K. Cabot and G. Æ. Irving, 
Jr. | 

“pP Alternating - Current 
Inductive Capacity, Chemical and Other 
Tests of Rubber-Covered Wires of Differ- 
ent Manufacturers,” by Henry W. Fisher. 

“The Vector Diagram of the Compen- 
sated Ningle-Phase Alternating-Current 
Motor,” by W. FT. Nlichter. 

“Zigzag Leakage of Tnduction Motors,” 
by R. K. Hellmund. 

ENTERTAINMENT. 


ower - Factor, 


The local committee has arranged the 
following events: 

Tuesday afternoon, June 25—Trolley 
trip through Niagara Gorge; tickets cost 
about one dollar for each person. 

Wednesday afternoon, June 26—<After- 
noon tea at Natural Food Company's con- 
servatory, 4 to 6 P. M. 


Thursday morning, June 27—Automo- 
bile trip for the visiting ladies. 

Thursday evening, June 27—Reception, 
Cataract Hotel, 9 P. M. 

The concession of one-third fare for the 
return trip on the certificate plan which 
has been obtained in previous vears for 
members and guests attending the con- 
vention has been granted by only three 
of the passenger associations this vear, 
viz.. New England. Trank Line, and East- 
ern Canadian- passenger ACAN 
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The Electrification of the West Shore Railroad 
| between Utica and Syracuse. 


HE official opening of the electrified 
section of the West Shore Railroad 
between Utica, N. Y., and Syracuse, 

N. Y., took place on June 15. The work 
of electrification has been carried out by 
the Oneida Railway Company, a corpora- 
tion identified with the so-called Andrews- 
Stanley syndicate, which syndicate, in 
conjunction with the Vanderbilt New 
York Central interests, owns several elec- 
tric traction properties in New York state, 
including the Utica & Mohawk Valley 
Railway, the Syracuse Rapid Transit Com- 
pany, the Rochester Railway and Light 
Company and the Rochester & Eastern 
Rapid Railway, and also in conjunction 
with the Delaware & Hudson Railroad 
Company, the traction systems in the cities 
of Schenectady and Albany. 

The Oneida Railway Company entered 
into a contract with the New York Central 
company under which the former agreed 


are Oneida, 9,000 population; Vernon, 


3,000 population, and Canastota, 5,000 
population. The distance between the two 
cities is a little over forty-four miles, but 
under the West Shore schedule extremely 
scanty passenger transportation facilities 
were provided. With the exception of two 
trains with sleepers passing over the line 
at night, and of practically no use to the 
contiguous or terminal population in 
Utica and Syracuse, there were only two 
trains each way a day. Here, then, was 
the logical place to apply electricity. 

It is proposed to give three classes of 
service over the West Shore tracks between 
Syracuse and Utica. First, there will be 
the fast limited electric cars or trains 
which will run hourly between the two 
cities and will make two stops only, com- 
pleting the run in one hour and twenty- 
eight minutes. Twenty-eight minutes of 
this time will be taken on the local system 
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to Jease the tracks of the West Shore Rail- 
road between Utica and Syracuse, equip 
them for electric operation and conduct 
the passenger business between these two 
points. The New York Central on its 
part consented to abandon the West Shore 
local trains on these tracks, but reserved 
the right to continue its through steain 
trains and to haul freight over the elec- 
trified section by steam locomotives. The 
main tracks of the New York Central Rail- 
road depart from the direct line between 
Utica and Syracuse and sweep by a long 
curve to the north through Rome. The 
electrified section of the West Shore re- 
tains the general easterly and westerly 
direction by a route seven miles shorter 
than that of the New York Central and 
extending through a well-populated and 
rich territory. Among the towns traversed 


at each end, and one hour for the run be- 
tween the two cities. Second, there will 
be the local trains or cars, which are 
scheduled to make twenty-four miles per 
hour, and which will complete the run 
in one hour and fifty-eight minutes. This 
service will be run hourly and the cars 
will make frequent stops, at every high- 
way if necessary. Third, there will be 
the steam service. To provide for passing 
the fast-moving units around the slower 
trains, a third track has been laid between 
Clark’s Mills and Vernon, a distance of 
eight and one-half miles. This middle 
track has cross-over connections with both 
outside tracks and will be used jointly by 


- both eastbound and westbound traffic to 


expedite the movement of all trains. It 
will be under the control of switchmen 
located in interlocking switch towers to 


insure safety and despatch in the han- 
dling of train movements under all con- 
ditions. In addition, between Oneida and 
Canastota, a distance of about five and 
one-half miles, a fourth track has been 
laid, as there are water stations and freight 
yards in this section and it is necessary to 
provide four tracks to pass the electric 
units around the freight trains that may 
be held up in the yards or at watering 
stations. The outside tracks will be used 


for the local trains. 


Power for the operation of the line is 
purchased from the Hudson River Elec- - 
tric Power Company, which owns the hy- 
draulic power plants at Spiers Falls and 
Mechanicsville. This company is now ex- 
tending its transmission line from its 
water-power plants to Utica, and expects 
soon to be able to deliver electric power 
to those points at 60,000 volts. 

Pending the completion of these trans- 
mission lines, and to fulfil contracts which 
it had taken for power in the district 
around Utica, the Hudson River Electric 
Power Company has recently erected a 
temporary steam plant in that city. This 
station is equipped with steam turbines 
and is delivering power to the Oneida 
Railway Company at 60,000 volts, three- 
phase, and forty cycles for its West Shore 
work. The contract of the power com- 
pany provides that it shall deliver this 
power to the transmission circuit of the 
railway company, which commences at the 
Clark’s Mills substation, which is that 
nearest Utica. The power company’s 
transmission line for this distance of four 
and one-half miles is constructed on a 
private right of way adjoining the West 
Shore tracks, and is carried on two-circuit 
steel towers, spaced approximately 550 
feet apart. At Clark’s Mills the current is 
taken by the Oneida Railway Company 
and is conducted to the three other sub- 
stations over its own transmission line, 
which is also built on the private right of 
way of the West Shore Railroad. For 
serving the entire section between Utica 
and Syracuse, about forty-four miles, 
there are four substations, as follows: 
No. 1, at Clark’s Mills; No. 2, located one 
and one-half miles west of Vernon; No. 3, 
located one mile west of Canastota, and 
No. 4, located at Manlius Center. The 
distance between the substations averages 
approximately ten and_ three-quarters 
miles. The transmission line is continu- 
ous; that is to say, it/is’carried into each 
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substation and is there tapped to the bus- 
bar through disconnecting switches, then 
passes to the next substation. 

The transmission towers used on the 
Oneida company’s transmission line dif- 
fer from those employed on the power 
company’s line. They consist essentially 
of a square latticed structure composed of 
four angles, three by three by five-six- 
teenths inches, carried down five feet to 
reinforced concrete footings under each 
pier, measuring five fect by three feet by 
The distance between towers 
These towers are figured for 


ten inches. 
is 480 feet. 


a side pressure of the wind of one 
and one-quarter pounds per lineal 
foot of cable, which is based on 


a wind pressure of thirty pounds per 
foot on a flat surface, of fifteen pounds 
per foot on a round surface, acting upon 
the cable covered with a thickness of slcet 
equal to its own diameter. The maximum 
pull allowable on a single cross-arm tower 
is 1,000 pounds for each cable, the ties 
being designed to break at this tension. 
The cross-arms of towers at dead ends 
carry three insulators for each cable and 
are designed to resist the maximum cal- 
culated pull due to the assumed condi- 
tions of load and sag. 

The heights of the towers are arranged 
to provide a minimum clearance of ten 
feet over buildings and over such wires 
as may be crossed by the line. At points 
where the transmission line makes an 
angle the towers are provided with enough 
insulators so that the cables do not make 
an angle of over seven and one-half de- 
arees at any insulator. 

The insulators are of porcelain, were 
supplied by R. Thomas Sons & Company, 
of Lishon, Ohio, and are placed at the 
corners of a seven-foot triangle. They are 
carried on malleable-iron pins eighteen 
inches high, which are designed to with- 
stand a strain of 2,000 pounds applied 
in any direction at the top of the insu- 
lator. These pins are attached to the 
apex of the tower or the cross-arm 
with four five-eighths-inch bolts and are 
cemented into the insulators at the factory. 

A No. 0, seven-strand, hard-drawn cop- 
per cable is used for each conductor. This 
cable is strung on the towers with a sag 
of twelve feet for a 480-foot span, at 
thirty-two degrees Fahrenheit. This sag 
corresponds to a normal tension of 300 
pounds in the cable. Where the span 
varies from this length the sag is short- 
ened or lengthened so as to keep the 
tension in the cable practically constant. 
Where heavy strains occur, necessitating 
a double cross-arm, the cable, instead of 
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resting on insulators;,»is attached to an 
equalizing saddle to distribute the load 
equally ‘over several insulators. These 
saddles are so designed that in case one 
insulator should be defective it may be 
removed and another substituted without 
removing the cable from the saddle. The 
use of lightning arresters is confined to the 
substations themselves. 

The four substations previously men- 
tioned are of similar design. They are of 
brick with litholite trimmings, concrete 
roof and concrete floors. They are divided 
into two main compartments, at the rear 
the high-tension room and in front the 
converter room. . 

This being one of the first 60,000-volt 
installations in this section of the country, 
extreme care has been taken to give the 
necessary clearances on the high-tension 
side. The layout in general is a typical 
General Electric layout, the high-tension 
line entering the under side of a protect- 
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through the room, permits an operator to 
handle the disconnecting switches, which 
are located at the top of these compart- 
ments. Against the forward wall on the 
second floor of this high-tension room are 
built similar barriers forming cells in 
which are installed the high-tension oil 
switches. Three of these cells are required 
for each switch, one leg being in each. 
These switches are General Electric type 
H, motor-operated, the mechanism being 
placed at the top of the barrier. There 
are three of these in each station except 
the last, one controlling cach of the two 
machines and one the outgoing high-ten-: 
sion line. These switches are operated 
from the switchboard in the converter 
room. On the first floor of this high-ten- 
sion room and immediately under the oil- 
switch compartment, and running trans- 
versely through these barrier walls sup- 
porting the oil switches, there are three 
compartments, three feet square, one above 


ONE OF THE ONEIDA RAILWAY CoMPANY’S SUBSTATIONS. 


ing hood at the rear of the building and 
thence passing through circular openings 
three feet in diameter in the wall of the 
building to the disconnecting switches and 
onto the bus compartments. : 

The high-tension room is two stories in 
height, the floor being carried only to the 
face of the barrier walls, which run three 
fect apart and three feet in depth, up and 
down the rear wall. This provides a num- 
ber of cells or compartments open from 
top to bottom, which are used for the in- 
stallation of the lightning arresters and 
bus-bars. The second floor, extending 


the other, and extending the length of the 
room. These are the bus compartments 
proper and carry the high-tension line 
through the station. It is from these 
busses that taps are made and carried up 
to the oil switches. This room is separated 
from the converter room by fire doors, and 
the second floor is reached by an iron stair- 
way. 

In the converter room are the trans- 
formers, rotaries and switchboard. Each 
transformer stands in front of its respect- 
ive oil switch, and the connections from 
each pass through openings three feet 
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Square in the brick wall in which is in- 
serted a pane of glass with a suitable hole 
for the passage of the wire. All of the 
high-tension wires, as far as the trans- 
former terminals, are of bare copper wire. 
In recesses provided for the purpose under 
the openings in the wall where the high- 
tension line passes through to the trans- 
formers are located the current trans- 
formers. In the converter room are two 
units consisting of one 330-kilowatt, 
60,000-370-volt, oil-cooled transformer, 
Y-connected on the primary side and 


delta-connected on the secondary side, and .- 


one 300-kilowatt, 370-volt alternating-cur- 
rent and 600-volt direct-current rotary 
converter. Between the transformer and 
the rotary stands the reactance which is 
used for starting the rotary converters. 
This is the General Electric Company’s 
latest method of starting rotary con- 
verters without synchronizing. 

The switchboard consists of the neces- 
sary alternating-current and direct-cur- 
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The converter room is provided with a 
heater system, which is located in the west 
end of the building in an entirely sep- 
arate room along with the toilet, lavatory 
conveniences and storage room for sup- 
plies. The building is of fireproof con- 
struction throughout. 


The third rail is of the bull-headed or | 


double-headed type, of the same section as 
that adopted in the New York city zone 
of the New York Central Railroad, and 
is adapted for under-running contact. It 
weighs seventy pounds per yard and was 
supplied in thirty-three-feet lengths by 
the Lackawanna Steel Company, but as 
the density of traffic did not require un- 
usual electrical conductivity, a special 
composition to secure low resistance was 
not used, as in the New York Central 
work. The composition is, in fact, that 
used in the standard seventy to eighty- 
pound rails rolled by the Lackawanna 
Steel Company, and consists of carbon, 
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THREE-TRACK THIRD-RAIL CONSTRUCTION AND TRANSMISSION LINE, ELECTRIFIED SECTION, WEST 
SHORE RAILROAD, BETWEEN Urtica, N. Y. AND Syracuse, N. Y 


rent rotary converter panels, an outgoing 
high-tension line panel containing am- 
meters and voltmeter, storage-battery 
panel and the necessary direct-current 
feeder panels. 

The direct-current feeder panels are 
connected to the third rail at the station 
by means of rubber and lead-covered cable, 
each track being independently fed- each 
way from the substation; that is, on a 
two-track section there would be four 
feeder panels. Auxiliary feeders will not 
be necessary for the service contemplated. 
A storage battery is located in the subway 
and is used in operating the oil switches. 


0.45 to 0.55; phosphorous, not over 0.10; 
silicon, not over 0.20, and manganese, not 
over 0.75 to 1.05. This gives a resistance 
of 0.0494 ohms per mile; in other words, 
the conductivity of the rail is equivalent 
to 1,023,000 circular mils of copper. This 
conductivity is sufficiently large so that 
no auxiliary direct-current feeders are re- 
quired. 

The joints in the third rail are made by 
ordinary two-bolt splice bars with bolts 
seven-eighths inch in diameter. The cen- 
tre line of the rail is carried thirty-two 
inches outside of the gauge line of the 
track and its lower surface is twe and 
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three-quarters inches above the top of the 
running rail. 

The Long Island Railroad dimensions 
have also been employed on the West Jer- 
sey & Sea Shore Railway. The clearance 
on the West Shore differs from that of 
either of the others mentioned, but was 
adopted after a study of the traffic pass- 
ing over the road. It will permit the 
passage of all the cars belonging to the 
New York Central system, and all foreign 
cars, except a very limited type of coal 
cars with low truss rods. Electric loco- 
motives and motor-cars designed for use 
on the Central tracks can also be run over 
the West Shore tracks without changing 
the position of the third-rail shoe. 

The third rail is normally located be- 
tween the tracks on tangents and on the 
high side of the track on curves. 

The brackets for supporting the third 
rail on the straight track are located ten 
feet apart, or on every fifth tic. 

The insulators used for holding the 
third rail in the brackets were supplied 
by the Ohio Brass Company and are of 
semi-porcelain. ‘Two sizes are used, one 
for holding the rail at the inclines, where 
a shallower insulating block is required, 
the other for supporting the rail at other 
points. 

In laying the third rail a space of about 
one-quarter inch is left at each joint for 
expansion and contraction. 

Two types of protective covering are 
used, as on the New York Central, viz., a 
three-part wooden covering which was 
originally adopted, and a single-picce fibre 
covering which was manufactured by the 
Indurated Fibre Company, Lockport, 
N. Y., and is considered preferable. 

The majority of the bonds on the third 
rail are the John A. Roebling’s Sons Com- 
pany's ribbon bond. These bonds are fif- 
teen inches in length over all and are 
soldered to the rail, one on each side of 
the upper head, and have a very large con- 
tact surface per terminal. There have 
also been installed on a portion of this 
line about 3,000 Ohio Brass Company’s 
ribbon soldered bonds and about 7,000 
American Steel and Wire Company’s twin 
terminal bonds. These bonds are of 
500,000 circular mils capacity each, and 
are installed two per joint on the upper 
head of the third rail. The wood cover 
is cut away at all joints, so as to allow 
the cover to go over the bond. The fibre 
cover has an enlarged section at these 
joints, which allows for completely cover- 
ing the bond. 

The running rail is bonded with the 
Ohio Brass Company’s eleven-inch com- 
pressed terminal bond, placed-under the 
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There is one of these at each 
joint, and each bond is of No. 0000 capac- 
ity. The track is cross-bonded only at 
special work. Both rails are available for 
use for the return circuit. 

The connection between the direct- 
current bus-bars in the various substations 
and the third-rail system is made through 
several cables of 1,000,000 circular mils 
capacity, carried in three 
inches in diameter. 

The third-rail jumpers used to secure 
continuous electrical ‘connection between 
the sections of the third rail are of 
1,000,000 circular mils capacity. 

At the substation end, the connections 
to the east and westbound tracks are car- 
ried to separate panels on the switch- 
board, so that electrically the east and 
westbound tracks are kept entirely dis- 
tinet except through the bus-bars. In this 
Way an interruption on one track has no 
effect on the other, The panels in each 
substation connecting with each track, 
however, are in parallel, and no section 
switches are used. łn one or two in- 
stances, where there are long sidings 
equipped with the third rail, as at Clark’s 
Mills, an extra panel has been added to the 
switchboard to supply the current for this 
section. 

As the cars are to operate over the city 
system in both Utica and Syracuse, a dif- 
ferent type was adopted than if they were 
to use the West Shore tracks exclusively. 
The cars are forty feet long over the end 
panels, the interiors are of inlaid mahog- 
any, Which includes the doors: the ceilings 
are full Empire decorated, the floor is 
covered with interlocking elastic tile, and 
a rubber mat is furnished for each vesti- 
bule. Storm sashes are furnished for the 
side windows, which replace window 
guards in winter. The cars are equipped 
with twenty-four reversible and two sta- 
tionary plush seats with high backs and 
head rolls. Each car is also fitted with a 
toilet lined with “Mettile.” 

The truck used is the Brill No. 27 E-2, 
with a wheel base of six feet six inches. 
The wheel diameter is thirty-seven inches, 
the axle diameter five and one-half inches 
and six inches. The wheel tread is four 
inches wide and the depth of the flange 
is one inch, to allow the cars to operate 
over the city svstems in Utica and Syra- 
Cuse. 

Each car is equipped with four G. E. 73 
motors with Sprague-General Electric 
multiple-unit control. Westinghouse au- 
tomatic air-brakes with graduated release 
and Peter Smith hot-water heaters are 
used. 

The installation of the electrical equip- 
ment of the line has been conducted by 
the engineering force of the Oneida Rail- 
way Company, of which C. Loomis Allen 
is vice-president and general manager, 
W.J. Harvie is electrical engineer and 
M. dJ. French, Jr., is engineer of main- 
tenance of way. 


fish plate. 


iron ducts, 
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An Alternating-Current Coal- 
Mining Installation. — 

After operating an electric haulage sys- 
tem at the Kilsyth mine for some years, 
the company which owns this property 
and also controls a number of other mines 
in the New river field of West Virginia, 
decided to extend its electrical system for 
doing the work at the other shafts. The 
old plant was not centrally located, but a 
central site, while available, was not suit- 
able, because of a lack of water. It was 
therefore decided to install an alternating- 
current system at fairly Ingh voltage on 
the old site, and transmit power from here 
to substations at the points of utilization. 
The system as instailed is described in 
the Engineering and Mining Journal by 
T. W. Sprague and C. K. Stearns. One 
unit has been installed, rated at 500 kilo- 
watts, although provision has been made 
for a second. ‘Lhere are four horizontal 
tubular boilers furnishing steam to a Cor- 
liss engine which is direct-connected to 
the generator. ‘ine latter generates cur- 
rent at twenty-four cycles, 6,6000 volts, 
three-phase. It is a Bullock machine hav- 
ing a revolving field with twenty-four 
poles. The excitation current is supplied 
fiom a twenty-kilowatt generator driven 
by a high-speed engine. The alternator is 
controlled from the switchboard by means 
of electrically operated oil switches placed 
in the rear of the, board. From this sta- 
tion the lines are carried on wooden poles 
by means of porcelain insulators sup- 
ported by iron pins. The first substation 
is at Oswald, about two and one-half 
miles from the central station. Here 
there is a 3UU-kilowatt rotary converter 
with the equivalent transformers, which 
furnishes current at 275 volts for the 
mine railway. ‘The second substation is at 
Graham, about a mile and a half beyond 
Oswald. Here there is a 200-kilowatt 
rotary with transformers, furnishing cur- 
rent to the Graham pit. Near the Oswald 
substation there is a fan for the Sydney 
mines. Here there is an eighty-horse- 
power, three-phase induction motor driv- 
ing a fan eleven feet in diameter, and 
four feet four inches in width. This runs 


at 230 revolutions, and can deliver 100,- 
00O cubic feet of air per minute against 
a three-inch water-gauge pressure. ‘The 
fan normally draws air from the mine, but 
by means of gates, can be used to force 
the air into it. About a half-mile beyond 
this fan is a second fan for supplying air 
to the Oswald mine, and near the Graham 
substation is a third fan house, in which 
there is a nine-foot fan driven by a forty- 
horse-power motor, capable of delivering 
75,000 cubie feet of air per minute against 
a two-inch gauge pressure. These fans are 


Vol. 50—No. 25 


started by means of autotransformers and 
a double-throw switch. Each motor is 
provided with large and small pulleys, 
and drives the fans by means of belts, 
so that there are two speeds obtainable. 
The motors operate at 440 volts, three 
transformers being provided with each. 
A bank of lamps is connected across the 
low-voltage mains and kept lighted as a 
means of indicating when current is on 
the line. 
a ee 


The New York City Tele- 

phone Situation. 

W. B. Ellison, corporation counsel for 
the city of New York, has handed down 
an opinion concerning the right of the 
city to effect a non-competitive agreement 
with a telephone company for furnishing 
telephone service in the city. 

The Atlantic Telephone Company in 
its effort to get a footing in New York 
has offered attractive terms to the munici- 
pality for a franchise, but these offers have 
been met with a counter proposal from 
the New York Telephone Company that 
it would be willing to comply with any 
reasonable demands in the way of com- 
pensation and requirements made by the 
city providing no franchise was granted 
to any other company. As most of the 
members of the Board of Estimate are 
of the opinion that a dual telephone sys- 
tm would not work well, Corporation 
Counsel Ellison was asked some time ago 
for an opinion as to whether the munic- 


ipal government could make an agreement 
on the lines suggested. 

The effect of Mr. Ellison’s opinion was 
that while the city could not grant a 
monopoly to any one company, it undoubt- 
edly had the right, in the interests of pub- 
lic convenience, to make an equitable 
agreement with the New York Telephone 
Company, but the making of such a con- 
tract would not prevent the city granting 
other franchises if changed conditions 
should warrant a duplicate telephone serv- 
ice. After reviewing the general situa- 
tion, Mr. Ellison wrote: 

“I therefore advise you that if in the 
wisdom of your board but one svstem of 
telephone service is advisable or proper 
under conditions presently existing, an ap- 
plication for the right to supply such serv- 
ice may be considered and granted on 
satisfactory terms, the payments provided 
thereby to continue only so long as the 
grantee company enjoys the sole privilews 
of supplving such service, provisions being 
made for a reduction or modification of 
such terms in the event of other telephone 
systems being established in the city or 
other telephone franchises being granted. 
It should clearly appear that such a grant 
should not be a bar to the citv making 
other grants under changed conditions, or 
even if the citv should thereafter conclude 
to grant other applications for similar 
service. 
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The Forty-first Annual Con- 
vention of the Master Car 
Builders’ Association. 


The forty-first annual convention of the 
Master Car Builders’ Association was held 
at Atlantic City, N. J., June 17, 18 and 
19. 
the standing committees and the reading 
of practical papers. The American Rail- 
way Master Mechanics’ Association also 
met at Atlantic City on June 12, 13 and 
14. 
exhibit of railway appliances, prominence 
being given to a displav of heavy electric 


The proceedings included reports of 


A feature of this gathering was the 


railway material. Among those exhibiting 
were the following: 

The Consolidated Car Heating Com- 
pany, New York city, exhibited the 
McElroy automatic car-lighting svstem, 
showing an axle-driven generator and au- 
tomatic regulator. The company’s cross- 
seat, truss-plank and panel types of 
electric heaters, and a new automatic cab- 
heater switch and special switchboards 
were also shown. A new steam coupler 
with sliding gasket and automatic lock, 
and a hot-water drum svstem, standard 
direct steam-heating system, and low- 
pressure steam-heating system were dem- 
onstrated.: The company was represented 
by Cornell S. Hawley, general sales agent ; 
Francis C. Green, general manager; W. S. 
Hammond, Jr., western district manager ; 
T. M. Mav, New York office, and S. Butler 
Keves, eastern district manager. 

The Crocker-Wheeler Company, Am- 
pere, N. J., exhibited a variable-speed 
form I-F motor and photographs showing 
tvpical] installations of its various appara- 
tus. The company was represented by 
Rodman Gilder, R. J. Randolph, Jr., L. 8. 
Horner, H. L. Patteson, A. L. Doremus, 
H. L. Sage and F. B. DeGress. 

The General Electric Company, Sche- 
nectady, N. Y., fitted up a very comfort- 
able reception headquarters, although no 
set exhibit was made. The company was 
represented by W. B. Potter, engineer 
railway department; W. J. Clark, manager 
traction department; L. R. Pomeroy, 
R. E. Moore, C. C. Pierce, B. D. Priest, 
J.J. Mahony, J. O. Barry, A. W. Jones 
and F. H. Gale. 

The Independent Pneumatic Tool Com- 
pany, Chicago, Ill., showed the “Thor” 


pneumatic tools and appliances. The 
company was represented by W. O. 


Jacquette, R. T. Scott, J. H. Davis, F. A. 
Berbey, James B. Brady, J. A. Porter, 
A. B. Holmes, J. P. Bourge, C. Mathie, 
H. H. Hale, Charles Parsons, A. Gal- 
linger, R. D. Hurley and J. D. Hurley. 
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The H. W. Johns-Manville Company, 
New York city, exhibited its asbestos fire- 
proof coverings, packings and flange mate- 
rial. 
insulating material, ““Noarc” fuses, fire 
the “ Perolin “` dustless 
sweeping compound, and samples of its 


The company also showed a line of 
extinguishers, 


sectional conduit for underground steam- 
heating systems. The company was repre- 


sented by F. G. Corbin, H. ©. Fettinger, 


W. E. Taylor, J. W. Allan, C. E. Murphy. 
J. C. Younglove, John H. Trent, E. C. 
Sawver and F. M. Gilmore. 

The George W. Lord Company, Phila- 
delphia, Pa., exhibited samples of Lord’s 
boiler compounds. 

The National Brake and Electrice Com- 
pany, Milwaukee, Wis., exhibited the new 
type of National air-brake apparatus. The 
company was represented by R. P. Tel, 
J. T. Cunningham, W. H. Goble, S. I. 
Wailes, E. Aikman and C. N. Leet. 

The Ohio Brass Company, Mansfield, 
Ohio, exhibited a line of railway material, 
including systems, auto- 
matic car couplers, sand valves, draft 
rigging and draw-bar gear. The company 
was represented by Nathan Shute, R. M. 
Campbell, F. A. Strail and J. S. Hamlin. 

The Sprague Electrie Company, New 
York city, exhibited its flexible steel- 
armored hose. The company was repre- 
sented by Allan C. Bakewell, president: 
A. E. Braddell, W. A. Treat and E. E. 
Ruete. 


car-signaling 


The Westinghouse Companies included 
exhibits from the Westinghouse Air-Brake 
Company, the American Brake Company, 
the Westinghouse Machine Company, the 
Westinghouse Electric and Manufacturing 
Company, the Westinghouse Automatic 
Air and Steam Coupling Company, the 
Nernst Lamp Company and the Cooper 
Hewitt Electrice Company. The exhibit 
included friction draft gear, air-pumps. 
automatic air and steam couplers, the 
Westinghouse storage battery, variable- 
speed direct-currcnt motors and switch- 
boards, are lamps, incandescent lamps, 
Nernst lamps onl Cooper Hewitt mercury 
vapor lamps. The companies were repre- 
sented as follows: Westinghouse Electric 
and = Manufacturing Company—FE. M. 
Herr, J. H. Klinck, R. F. Moon, John R. 
Warden, C. F. Street, D. B. Pendleton. 
A. T. Chamberlain, Charles Robbins and 
Charles Talbot; Westinghouse Air-Brake 
Company—A. L. Humphreys, S. C. Me- 
Conahey, W. B. Turner, Joseph R. Elli- 


cott, F. M. Nellis, S. D. Hutchins, Fred . 


Green, John F. Miller, Arthur Johnson. 
W. S. Bartholomew, A. E. Craig, C. P. 
Cass, ©. C. Farmer, J. P. Kelley, T. L. 
Burton, S. J. Kidder, Charles Ellicott 
and P. S. Clark: American Brake Com- 
pany—F. B. Sehwentler, E. I. Adreon 
and C. C. Higham; Westinghouse Auto- 
matic Air and Steam Coupling Company 


‘ 
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—R. E. Adreon and N. F. Niederlander; 
Nernst Lamp Company—John Gossler; 
Cooper Hewitt Electrice Company— Eu- 
gene Haves. J. C. MeQuiston, manager 
of the Westinghouse Companies publish- 
ing department, wes in charge of the ex- 
hibit. 

The Yale & Towne Manufacturing 
Company, New York city, exhibited du- 
plex and triplex portable electrie hoists. 
The company was represented by C. W. 
Beaver, William Hazelton, FE. J. Ford, 
R. T. Hodgkins, F. A. Hall and H. E. 
Diekerman. 

— ae 


New York Board of Estimate 
Recommends the Granting 
of a Franchise to the Atlan- 
tic Telephone Company. 

On June 14 the board of estimate of 
the city of New York adopted a resolution 
recommending the granting of a fran- 
chise which has been applied for by the 
Atlantic Telephone Company. This action 
is nothing more than a suggestion that 
the board of estimate take up the applica- 
tion at an early meeting, and if it :s then 
decided to grant the franchise, the terms 
and conditions will be determined. 

— 0 
A Correction. 

In the issue of the ELECTRICAL REVIEW 
for June 8, on page 926, in reporting the 
representatives in attendance at the thir- 
tieth convention of the National Electric 
Light Association, it was stated that Alex- 
ander Henderson represented the Sprague 
Electrie Company. Mr. Henderson has 
no connection with the Sprague Electric 
Company, and has represented the Ameni- 
can Cireular Loom Company for the past 
vear and a half. 

—_—__<@——___—_ 
Death of W. E. L. Gaine. 

Mr. William Edward Louis Gaine, gen- 
eral solicitor and manager of the National 
Telephone Company, of Great Britain, 
died in London, England, on June 18. 
Mr. Gaine was born in London in 1851. 
In 1875, at the age of twenty-three, he 
was appointed town clerk of the county 
borough of Blackburn, Lancashire. He 
later became connected with the National 
Telephone Company, and in 1892 the po- 
sition of general manager of the company 


was offered to him. Soon after this ap- 
pointment, the National Company ac- 
quired those telephone companies which 
were operating in Great Britain outside 
of its jurisdiction, and the result of this 
amalgamation covered the whole of the 
country. Under Mr. Gaine’s organization 
and administration the company has 
grown steadily. Mr. Gaine was a member 
of the Incorporated Law Society and the 
Institution of Eleetrical, Engineers, of 
Great Britain. 
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Specifications for Street 


Lighting. 
At the Washington convention of the 
National Electrice Light Association, 


June 4-7, the report of the committee to 
consider specifications for street lighting 
was presented, and after some discussion, 
it was decided that the committee com- 
plete its report by appending a table 
showing the ratings of the different lamps 
and issue it, with the approval of the 
executive committee, to the members of 
the An abstract of this 
report, which was one of the most im- 


association. 


portant considered during the convention, 
is given below, together with an explana- 
tion of its features by Dr. C. P. Stein- 
metz. The committee consisted of Dud- 
ley Farrand, chairman, A. B. Kennelly, 
Charles P. Steinmetz, Louis A. Ferguson 
and Paul Spencer. 

In the year 1894 a committee of ex- 
perts was appointed by the association to 
consider the rating of are lamps and re- 
ported at the seventeenth convention, then 
in session at Washington, a preamble and 
resolution which was adopted as follows: 

Recognizing the difficulty, if not im- 
possibility, of measuring with any degree 
of accuracy the illuminating power of the 
wre lamp, and the great necessity for a 
more precise definition and statement. of 
the obligations of the producer of elec- 
tricity for illuminating purposes to the 
consumer thereof, be it 

Resolved, That in the opinion of this 
convention what is ordinarily known as a 


2.000-candle-power are lamp is one 
requiring on the average 450 watts 


for its maintenance, the measurements 


being made at the lamp terminals, 
Where no sensible resistance is in- 


cluded in series with the are. In case 
such resistance is used, it must be ex- 
cluded in the measurement of the volt- 
age. 

The rating of are lamps on the basis 
of energy consumed, as set forth in the 
resolution, was then and would now be 
satisfactory as an equitable means of de- 
termining either a proper rate of charge 
or illuminating value for street arc light- 
ing furnished by a company to a munic- 
Ipalitv, under the same conditions, but at 
the time of the adoption of this resolu- 
tion there was in use in the United States 
no type of arc lamp other than the open 
arc, Which, although of many makes and 
designs, gave approximately the same illu- 
muinating power for a given amount of 
energy. Wherever the rating adopted by 
the committee in TSF has been emploved 
in connection with open-are lamps of the 
general type then in vse, little or no diffi- 
culty has been experienced in the adjust- 
ment of differences arising from inter- 
pretations of contracts. 
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During the very year in which this rat- 
ing was adopted, however, the commercial 
introduction of enclosed-are lamps began, 
and within the past ten or twelve years 
the gradual displacement of open-arc by 
enclosed-are lamps has taken place. Dur- 
ing the past four or five years there have 
been placed upon the market a number of 
distinct new types of lamps, which have 
been known by the general designation of 
“flaming carbon” or “luminous are” 
lamps, some of which originated from 
American ideas, while others were im- 
ported. 

In addition to the new types of are 
lamps, there have also been placed on the 
market and are now offered for sale cer- 
tain kinds of mercury-vapor or vacuum- 
tube lamps, which can be used for street 
lighting, as well as a considerable num- 
ber of new incandescent lamps constructed 
of some form of metallized filament. Quite 
a number of the latter are already in use, 
with every prospect of their general in- 
troduction within a reasonable time. 

Any attempt to compare the illuminat- 
ing value of these latest forms of lamps, 
which are or may be used for street light- 
ing, on the basis of energy consumed, is 
not only futile, but would be ruinous to 
the contracting company, for while the 
so-called high-efficiency lamps operate on 
a lesser expenditure of energy, they also 
give a larger volume of light. 

The committee, after a most careful 
consideration of the difficulties to be met, 
and for the purpose of establishing a 
definite basis, assumed: That, inasmuch 
as the lighting of streets by contract is a 
matter of illumination produced rather 
than of apparatus emploved, the terms 
used in specifications should be in terms 
of illumination and not of energy con- 
sumed; that the individual lamp of each 
class should be the unit of number charged 
for; and that the average illuminating 
power of each unit should be comparable 
with and have a value equal to a known 
standard at proper relative distance. 

The following report is submitted as 
the best provisional solution of the prob- 
lem of street lamp specification that the 
unsatisfactory existing state of the science 
and art of outdoor photometery permits. 

The committee considers that street- 
lighting lamps should not be rated in can- 
dle-power under contract specifications ; 
hecanse unless qualified as to the space 
distribution of the candle-power, such rat- 
ing may be entirely misleading. The 
lamp may, by suitable reflectors, be made 
to possess a large candle-power in some 
particular direction or zone, and yet be 
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very ineffective as a practical street illu- 
minant. Consequently, the committee 
considers that the rating of street lamps 
in contract specifications should be in 
terms of the mean normal illumination 
cast at a considerable distance from the 
lamp, along the street which it illumines, 
t. e., the mean illumination thrown by the 
lamp upon a plane surface at a consider- 
able distance from the lamp and sup- 
ported perpendicularly to the rays. 

The following specifications are drawn 
to cover the ordinary conditions of street 
lighting, and are recommended to replace 
the previous specifications of 1894: 

(1) Under ordinary conditions of 
street arc-lighting, with lamps spaced 200 
to 600 feet apart, specifications for street 
lamps should define the mean illumina- 
tion thrown by the individual lamp, in 
position in the sireet, as measured at the 
height of the observer’s eye and perpen- 
dicular to the rays, at some point not less 
than 200 feet, nor more than 300 feet 
distant, along a level street, from a posi- 
tion immediately below the lamp, with all 
extraneous hight screened off and with no 
reflection from surrounding objects not 
forming part of the lamp equipment.! 

(2) When using smaller units of light, 
such as series incandescent lamps spaced 
shorter distances apart, a correspondingly 
shorter distance from the lamp should be 
chosen in measuring the illumination. 

(3) The lamp contracted for should give 
a mean normal illumination at the test 
point (selected as in Sections 1 and 2) 
not less than the illumination given by the 
stationary standard incandescent lamp of 
sixteen-candle-power at one-tenth of the 
distance. The said standard incandescent 
lamp should be a standardization scasoned 
lamp having a determined candle-power 
in a fixed direction. 

(4) When the lamp tested fluctuates in 
intensity, a number of observations of the 
maximum normal illumination should be 
made at a distance of not less than 200 
feet horizontally from beneath the lamp, 
and the average of these measurements 
should be taken as the average maximum 
illumination. A similar number of ob- 
servations of the minimum normal illu- 
mination should he made, the average of 
which should be taken as the average mini- 
mum illumination. The arithmetical 
mean of the said average maximum and 
minimum illuminations should be taken 
as the mean normal illumination called 
for In Section 1.? 

(5) A reasonable number of lamps cov- 
ered by the contract should be tested. 


(6) For measuring the mean normal 
ilhamination of a lamp, comparison with 


1The reason for leaving the horizontal distance 
flexible along the street within the range between 
Aw and 300 feet, is that a detinitely specitled dis- 
tanea such as 260 feet might be unsuitable for the 
purpose of the measurement. 

Within the horizontal distanco in excess of 
20 feet, the distance correction for the helght of 
the lamp nbove the observer's eye is ordinarily 
unimportant. 

“ind When a reading-distance~ninatrument -A8 
used for meastiring7vthe meam normal illumination 
at specified horizontal range, the average of a 
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the standard incandescent lamp may be 
made either with a suitable portable pho- 
tometer or with a reading distance in- 
strument, such as the so-called “luminom- 
eter.” 

(7) The unobstructed mean normal 
illumination must not be less at shorter 
distances than at the point of test. 

(S) An approximate list of the mean 
normal illuminations thrown by street 
lamps of standard manufacture, at hori- 
zontal distances within the 200 to 300-foot 
range, hung approximately twenty feet 
above the level of the observer’s eye is 
being prepared. 

EXPLANATION BY DR. C. P. STEINMETZ. 

The report does not claim to be a stand- 
ard specification for street lighting, which 
merely needs to be signed by the lighting 
company and the board of aldermen and 
then be suitable for Washington, Portland 
or any other place. 

The first conclusion of the committee 
was that while years ago it was possible 
to draft a standard specification for street 
lighting, applicable everywhere, since we 
had only one street illuminant, though 
perhaps two, or even three different sizes 
of it, now we have an enormous number 
of different illuminants, from the forty- 
candle-power series tungsten lamp to the 
flaming are of thousands of candle-power, 
that it is impossible to draft a standard 
specification covering them all and merely 
requiring the signature of the parties in- 
terested. 

The industry has advanced so far that 
it is no longer possible to have a universal 
specification, but we must have different 
specifications for the different existing 
street illuminants, those which exist to- 
day and those which will be brought out 


years hence. 

The second conclusion the committee 
reached was that such a specification can 
not be a specification of the power con- 
sumed, but should be a specification of the 
light or illumination given, and then the 
committee concluded it should not be 
broadly or indiscriminately the light or 
candle-power in whichever direction it 
may be thrown, downward or hemispheric- 
ally, but it should specify the candle- 


number of maximum distances at which a certain 
size of print can be distinguished may be called 
the average maximum distance, and the average of 
a similar number of minimum distances the 
average minimum distance. From these. the mean 
distance at which an illumination is cast nor- 
mally, sufficient for distinguishing that size of 
print can be determined. This mean distance 
must lie within the 200300 feet horizontal range 
specified in Section 1. In most cases the arith- 
metical mean of the average maximum and average 
minimum distances may be taken as the said mean 
distance with an accuracy sufficient for practical 
purposes. The illumination needed for distin- 
guishing the size of print may be determined for 
each particular observer from measurements of the 
reading distance with the standard incandescent 
lamp referred to in Section 3. 

(b) When a portable photometer is used at a 
fixed horizontal distance, such as 250 feet, the 
mean normal illumination of a fluctuating lamp 
may be obtained by taking the average of not less 
than fifty observations at intervals of not less than 
one-half minute. 


ELECTRICAL REVIEW 


power in that direction in which it is de- 
sirable and necessary, that is in a direction 
slightly below the horizontal. The report 
further says, instead of specifving the cur- 
rent or candle-power, it should be made as 
intelligible to the layman as possible. The 
specification should read: We offer you a 
street lamp which at 250 feet distance 
will give you just as good illumination as 
a sixteen-candle-power incandescent lamp, 
as we buy it from the National Bureau of 
Standards, at thirty feet distance. The 
same company may, at half the price, offer 
a street lamp which at 125 feet distance 
gives an illumination that a sixteen-can- 
dle-power incandescent lamp gives at 
thirty feet distance. Another company 
may offer a street lamp which, at 250 feet 
distance, gives the same amount of light 
as a sixteen-candle-power incandescent 
lamp at twenty-five fect distance. The 
only point on which an agreement can be 
reached broadly is one based on the light 
given in the direction in which it is im- 
portant to have it, and it should prefer- 


ably be given by comparing it with the 


light of an incandescent lamp at a cer- 
tain distance. Whether that should be 
125 feet or 250 feet and should be the 
same amount of light as the incandescent 
lamp at twenty-five, thirty or forty feet is 
a particular which can be added to 
the specification as circumstances re- 
quire. These things are all matters which 
relate to the particular contract in each 
case. Even should the committee work 
another year or not, it could not make any 
new recommendations with regard to these 
particulars. One company may make a 
proposition to furnish the light based on 
a comparison at 100 feet distance, com- 
pared with an incandescent lamp at twenty 
feet; and another company may make a 
proposition based on 200 feet distance 
compared with an incandescent lamp at 
thirty feet distance. 

However, there may be a reason to con- 
tinue the committee for another year and 
it may draft tentative specifications for 
certain well-known illuminants, for in- 
stance, for the carbon arc lamp or the 
magnetite lamp or the mercury vapor 
lamp. It may be well that any form of 
lamp, not yet existing, when it is intro- 
duced may have a committee of the asso- 
ciation investigate it and present a re- 
port concerning it, and specify, perhaps, 
that the new form of lamp gives as much 
light at 250 feet distance as a sixteen- 
candle-power incandescent lamp at such 
and such a distance. That is also the 
meaning of a table which is to be added 
to the report. The table is not to form a 
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part of the specification submitted to the 
board of aldermen; it is simply a table 
for the information of those members who 
desire to draw up contracts and desire to 
find out whether they should propose mag- 
netite lamps or carbon lamps, and to en- 
able them, from the table authorized by 
the association to find out the value of the 
different forms of illuminants. The illu- 
minating company may select from the 
table the form of lamp they want to pro- 
pose—the magnetite or mercury, and this 
table will enable them to draft a contract 
on the lines laid out, and providing that 
they agree to give »s much illumination, 
or more, at 250 fect distance as the six- 
teen-candle-power incandescent lamp gives 
at thirty feet distance. 

There is no possibility, at the present 
time or in the future that it will be pos- 
sible to lay out a standard contract which 
only requires the signatures of the parties 
interested. That time is over. There is 
now a large variety of illuminants and it 


is growing from day to day. The condi- 


tion which exists to-day must be faced and 
it is such that a standard contract cover- 
ing all cases can not be drawn, but it is 
possible to lay out a form as to how the 
contract should be drafted and to give such 
technical data to the members of the asso- 
ciation as will enable them to draft a con- 
tract to suit their particular conditions. 

It is important to proceed immediately 
in this matter because all the new illu- 
minants are superior in efficiency as re- 
gards power consumption, but cost more 
to install, and they would therefore be 
excluded from any contract, on a basis 
where, as at present, power is the criterion. 
Nothing would be gained by delaying ac- 
tion, as no new recommendations 
could be brought in by the com- 
mittee. The principal thing in street 
illumination specifications is to specify 
the candle-power given in that di- 
rection where the light is most needed. 
The light should be such as to be the same, 
or more than an incandescent lamp at 
such and such a distance. More than this 
can not be specified in any contract. All 
that the committee can do in the future 
is to study some of the illuminants and 
obtain the technical data applying to 
them, but it will not improve the contract 
as a gencral contract. 

re 


Boston Elevated Railway. 


The Massachusetts railroad commis- 
sioners have approved an issue of $5,000,- 
000 negotiable bonds by the Boston Ele- 
rated Railway Company for the purpose 
of construction, equipment and purchase 
of real estate. The bonds are payable in 
thirty vears and bear interest not to exceed 
five per cent. 
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Electric Traction by Means of the 
Auvert and Ferrand Regulating 
Rectifier. 


A regulating rectifier or converter for 
electric railway purposes has been de- 
signed by Auvert and Ferrand, and is de- 
scribed here by A. Soulier. The principle 
upon which this depends is the following: 
If a gramme ring armature has but two 
coils, each wound over about one-quarter 
of its surface and placed opposite one 
another, and the sections of each coil be 
connected to a number of commutator seg- 
ments, the remainder of the commutator 
surface being filled by two large segments, 
this device, when driven at a synchronous 
speed, and supplied with alternating cur- 
rent through slip rings connected to the 
two large segments mentioned, will de- 
liver a rectified current from brushes rest- 
ing upon the commutator. The potential 
thus obtained depends upon the position 
of the commutator brushes, and hy varv- 
ing the latter, mav be varied at will. In 
practical form it is found desirable to 
utilize the unoccupied space upon the 
armature by means of two additional coils, 
which are connected as before to commu- 
tator segments, though the two sets of 
coils are not connected together. This 
gives the four-coil rectifier. It is also 
desirable to build the machine of the mul- 
ti-pole type, the number of pairs of coils. 
of course, being increased in this wav. 
The machine, it is said, operates easily 
without sparking. In use, two such ma- 
chines are connected in series, the two 
sets of coils of each machine being in par- 
allel. These two machines are then con- 
nected in series with the railway motors, 


the whole group of six machines being. 


placed on a locomotive. In addition, trans- 
formers are necessary, the svstem being 
intended for converting current for di- 
rect-current motors and for controlling 
the latter, power being taken from a 
single-phase high-tension line. To test 
the apparatus, two such rectifiers were 
connected up so as to supply power to four 
motors, the latter being belted to genera- 
tors to supply the load. Preliminary tests 
showed that the design of the machine 
might be improved, as the commutator 
and slip ring losses were considerable, The 
machine required, to run idle, 17.5 kilo- 
watts, 4.6 kilowatts being absorbed at the 
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. commutator and 3.4 at the slip rings. The 


efficiency of the apparatus when thus test- 
ed, delivering 400 kilowatts, was 88.4 per 
cent; when delivering 105 kilowatts, 79.5 
per cent. Tt is computed that if this svs- 
tem be emploved, the efficiency from gen- 
erator to locomotive axles should be about 
sixty-nine per cent. The machine may be 
used in a reverse sense—that is for re- 
tardation when descending grades, and 
thus absorb the power supplied by the mo- 
tors and return it to the line.— Translated 
and abstracted from L'Industrie Elec- 
trique (Paris), May 25. 
< 


The Speed of Flicker Photometers. 

Some experiments have been conducted 
by J. S. Dow to illustrate the connection 
between sensitiveness and speed when us- 
ing the flicker photometer. In these par- 
ticular investigations a grease-spot dise 
driven by a specially governed phono- 
graph motor was emploved, and the fol- 
lowing method of defining the sensitive- 
ness of the photometer was adopted. The 
movable source of light was brought up 
until the photometer appeared to be ex- 
actly in balance. The photometer disc it- 
self was fixed. The positions on either 
side of the point where balance was ob- 
tained in which it could just be seen that 
the photometer was out of balance were 
then noted. The mean of a set of these 
observations enables one to determine the 
change of illumination on either side of 
balance which could be definitely detected 
hy the photometer, and the reciprocal of 
this quantity was termed the sensitivencss 
of the instrument. Individual attempts 
at setting the photometer probably he well 
within this range, and well within one 
per cent. This corresponds to a range of 
from eight to nine millimetres at the cen- 
tre of a two-millimetre bench. With a 
Lummer-Brodhun photometer the autho~ 
obtained considerably better results. Com- 
parison was first made between lights of 
the same color, these being white. It was 
found that, when the photometer was in 
the position of balance, low flicker was 
visible at any speed, except when the speed 
was very low and imperfections in the 
photometer itself unbalanced the illu- 
mination, The chief results brought out 
by these experiments are for illuminations 


sensitiveness 
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The curves at 
different illuminations begin to coincide, 
and the photometer in each case main- 
tained its sensitiveness at its maximum 
value over a range of frequency of about 
450 to 1,100. For illuminations below 
ten candle-metres the higher speed be- 


above ten candle-metres. 


comes inadmissable, the range of frequency 
is more restricted, and the sensitiveness 
itself becomes less. Indeed, according to 
the author's experience, the flicker photom- 
eter seems to require an illumination of 
at least two to five candle-metres to be 
operated at all satisfactorily. A range of 
frequency of from 400 to 1,200 was found 
desirable when comparing lights of the 
same color. Next, sources of light differ- 
ing in color were compared. Here the 
speed at which the greatest sensitiveness 
is reached is higher than before. Also, 
although the same order of sensitiveness 
as before is attainable, the range of speed 
over which it can be obtained is much 
limited. For an illumination of 
twenty candle-metres the frequency should 
lie between 1,200 and 1,400. This result 
might have been expected, since the differ- 
ence in color itself gives rise to a flicker 
if the speed is too slow, which flicker can 
be made to disappear for any position of 
the photometer, and therefore interferes 
with the possible accuracy of the instru- 
ment. The limiting point at which the 
flicker can just be made to disappear is 
not very definite experimentally. At an 
illumination of twenty candle-metres the 
frequency at which it becomes possible to 
get rid of the flicker is in the neighbor- 
hood of 1,250. At lower illuminations the 
sensitiveness of the instrument decreases. 
At illuminations above twenty candle-me- 
{res it is but slightly increased. The color 
difference used here was greater than is 
likely to occur in practice, a green being 
compared with a white light. The author 
concludes that, when comparing lights of 
the same color, the range of frequency 
over which the sensitiveness of the gal- 
vanometer is at its best is sufficiently great 
to make it an easy matter to select a sat- 
isfactory speed, and this speed should 
answer over the range of illuminations met 
In ordinary work; but if the illumination 
is low, a lower speed is necessary, and the 
is decreased, — Also, when 


more 
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comparing lights differing widely in color 
a higher speed is required, and the satis- 
factory range of speed is more restricted. 
Great exactness can not he expected in 
experiments of this kind, because the sen- 
sitiveness of the eve to a flicker is easily 
altered, and is particularly sensible to the 
effects of fatigue.-—Abstracted from the 
Electrician (London), May 31. 
< 


The Design of Alternators as influ- 
enced by the Rate of Speed. 


The effect of speed on, machines of 
large rated output is considered here 
by H. M. Hobart and A. G. Ellis. 
The authors first consider a machine 
for 6,000 kilovolt-amperes at 750 revo- 
lutions, and design three of these ma- 
chines with four, six and eight poles 
respectively. Thev find that each of these 
designs is rational, and that there is very 
little difference in the quality. of the re- 
sult between the three. Where, however, 
a two-pole design is required for this 
speed, it would exhibit bad characteristics. 
In these designs a constant air-gap diam- 


eter was assumed, thus giving the same: 


peripheral speed for all machines. In ac- 
cordance with general principles, larger 
diameters should have been chosen for the 
machines of higher frequency. Had this 
been done, the weight of the eight-pole 
machine would have been reduced. Next, 
three machines for the same speed, each 
having eight poles, giving fifty cycles per 
second, but having, respectively, 1,500, 
3,000 and 6,000-kilovolt-ampere ratings, 
are designed. It is found that the smallest 
machine could be favorably designed for 
1,000 revolutions per minute, or even for 
1,500 revolutions per minute, as may also 
the 3,000-kilovolt-ampere machine. Above 
1,000 revolutions and six poles, however, 
approaches the undesirable range of speed 
for machines of 3,000-kilovolt-ampere 
rating. The most suitable speed for the 
6,000-kilovolt-ampere machine is thought 
to be that assumed—750. In general de- 
signs for rated outputs of 2,000 to 3,000 
kilovolt-amperes, the most satisfactory re- 
sults are obtained when four poles are 
adopted. For larger machines the most 
favorable speed is that corresponding to 
six or eight poles. High speeds are not 
unfavorable to alternating-current design, 
and when not carried to excess, the higher 
the speed, the less will be the weight and 
cost of the machine. The value of the 
speed is, of course, dependent on the num- 
ber of poles associated therewith to give 
the required frequency. It is pointed out 
that steam turbine speeds are more favor- 
able to alternator designs than to con- 
tinuous-current designs.—-1 bstracted from 
Electrical Engineering (London), May 13. 
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Recent Developments in Wireless 
Telegraphy. l 

After running rapidly over the carly 
and important steps in the development of 
wireless telegraphy, Dr. Lee DeForest 
takes up in greater detail the more recent 
devices and improvements which have ad- 
vanced this art. Among these devices are 
the electrolytic responder or “polariphone,” 
the electrothermie receivers such as silicon 
and psilomelane, and the vapor receiver 
or “audion.” The latter device is ex- 
ceedingly reliable, and has excellent tun- 
ing qualities. The silicon receiver is in- 
teresting, since it does not require a local 
hatterv, the thermoelectric action scet 
up by the received waves being sufficient 
to operate a telephone or other signaling 
device. The transmitting part of the prob- 
lem has not made such satisfactory prog- 
ress; in fact, but little has been done to 
explain the wav in which the electrical 
waves are set up and radiated. Duddell 
and Tavlor conducted some important in- 
vestigations in this direction, but almost 
no progress has been made toward actu- 
ally plotting the fields of force of these 
waves. However, it seems pretty well es- 
tablished that the energy of the electro- 
magnetic wave varies inversely between 
the first and second power of its distance 
from the source. The wave therefore must 
not expand as the surface of a hemisphere, 
but of a hemisphere very much flattened. 
Many observed paradoxes are made clear 
bv this theory, but there are a great many 
data to be collected and costly experiments 
to be made before the complete theory of 
overhead transmission and of varving con- 
ditions can be confirmed. One great de- 
sideratum is the dis overv of a method 
whereby the propagation can be limited to 
any desired direction. Tlertz’s parabolic 
reflector is a clear solution, but only for 
waves of high frequency. The horizontal 
wave chute or artificial ground net is un- 
able to solve the problem. Braun's work 
with several vertical transmitting antenne 
is promising, but the. accuracy demanded 
hy this method has prevented its successful 
operation. The use of horizontal antenne 
near the earth’s surface is limited, be- 
cause of the less distance attained than 
with the same length of vertical antenna. 
A compromise, in which an oblique anten- 
na is employed, has given some valuable 
results. This phase of the problem is im- 
portant, for it was found by the author 
in 1902 that a group of telegraph wires 
acts as a wave chute to confine a large 
amount of the radiated energy to a zone 
coaxial with such lines. In virtue of this 
effect, surprisingly long distances in trans- 
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mitting wireless signals to trains have been 
attained. The author believes that this 
phenomenon offers to railway companies 
a means of keeping up their telegraphic 
service, even when the wires have been 
blown down by a storm. Another great 
problem is that of selectivity or syntoni- 
zation. Here the value of the so-called 
loose coupling between oscillating and ra- . 
diating systems is recognized. The best- 
known circuits accomplishing this to-day 
are embraced. in the Stone system, which 
prevent interference if the frequency dif- 
fers but one per cent. This degree of 
selectivity is ample for commercial re- 
quirements, but no matter how loosely 
coupled an oscillating system and its an- 


tenna circuit may be, the trains of waves 


sent out through any oscillator utilizing 
the ordinary spark discharge are too 
rapidly damped to allow the full benefits 
of the system to be attafned. To overcome 
this, continuous oscillations must be set up 
and perhaps the most promising work in 
this direction is that started by Duddell 
with the singing arc, and improved later 
by Poulsen, who enclosed tie are ina 
neutral atmosphere. The author then 
points out that, given a continuous radia- 
tion of undamped waves or a radiation of 
undamped wave-trains in groups whose 
frequency is above the audible limit, or 
at least above the frequency of the more 
essential tones used in human speech, 
wireless telephony over commercial dis- 


tances is comparatively easy of realiza- 
tion. The receiver for this system is al- 
ready satisfactory, as those at present in 
use reproduce every change in the charac- 
ter of the spark now employed in trans- 
mitting wireless telegraphic messages. ‘The 
author points out that for the transmis- 
sion of radio-telegraph signals the me- 
dium required is ether at rest; that for 
radio-telephonic signals the medium 
should be ether in a continuous state of 
vibration. To varv the state of normal 
disturbances in the ether it suffices to vary 
the intensity of the spark itself, which is 
the origin of this disturbance; or to varv 
the intensitv of the high-frequency cur- 
rents. At the point of attachment to the 
earth these currents are greatest, the po- 
tentials are least. and this point is there- 
fore the most sensitive and effective place 
in which to insert the intensity-governing 
device. This is a method on which Dr. 
DeForest is now working. He believes 
that radio-telephonv has a wide field in 
all marine communication and between 
isolated points, in mountain and rural dis- 
triets, in military field operations, and he 
ventures the opinion that if transatlantic 
telephony is ever accomplished it will be 
by means of the upper medium rather 
than bv a submarine cable.—.{bstracted 
from the Journal of the Franklin Tnsti- 
lute (Philadelphia), June. 
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‘Advertising Electric Power. 


You wouldn't give a man who is trying 
to sell you something half a day to do it 
in, Mr. C. S. Manager—why should any 
business man give your solicitor several 
hours to hear him expound the benefits 
of electric power? 

Of course the solicitor is necessary to 
the central station, and a good solicitor 
is an invaluable asset; but please bear in 
mind that no solicitor can tell in a few 
minutes all the advantages of using cur- 
rent, and the average manufacturer is too 
busy to listen to the long talk of the solic- 
itor. 

Your prospective customer can not be 
presumed to know anything about clec- 
tricity—the subject must be thoroughly 
gone into and every point emphasized in 
detail; this must. be done in a manner 
that will arouse and hold the interest, 
and drive every good point home, in a 
concise and logical manner. 

When this has been done, your solicitor 
ean clinch the contract. 

Suppose you were to receive a handsome 
booklet, setting forth the advantages to 
be derived from using electric power— 
you’d read it awhile, look over the illus- 
trations, then throw it aside with a yawn, 
and say to yourself, “I know all that 
stuff by heart; what’s the use—?” Yes, 
Mr. C. S. Manager, you know it all by 
heart and it doesn’t interest you, but how 
about vour prospective power consumer? 

He doesn’t know these things and is 
open to impressions. 

Mr. Prospective Customer is a business 
man, and when the little booklet says to 
him, “You can save money,” he wants to 
know how, and reads further. When he 
finls that he need not pay salaries for 
engineers, firemen or an electrician, he 
sits up and takes notice. When he is in- 
formed he docs not have to pay bills for 
fuel, the removal of ashes, for repairs to 
boilers and engines, for water, oil, waste, 
and a hundred and one other necessaries 
of the private power plant, his curiosity 
has grown into a real interest to know 
more, 

If vour little booklet goes further and 
clearly demonstrates how, under present 
conditions, his plant is steadily depreciat- 
inv: how he is losing the interest on his 
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investment, the rental value of space, and 
the amount paid out for special insurance ; 


besides what injury his building sustains 


from the heat and vibration, the risk his 
employés and the public are subjecied to 
by the constant menace of boiler explo- 
sions always at hand, your prospective 
customer is just about ready to “sign up.” 

But if your book is really clever, it will 
go a little further. 

It will show him he is paying unncces- 
sary taxes on unnecessary machinery ; that 
his belt transmission lines cost money to 
install, and more money to maintain. It 


Vol. 50—No. 25 


Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers ere Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


oughly go into the inereased efficiency, 
flexibility and output of motor-driven 
machinery, 

A booklet like this will produce results, 
and you know it; it will give power 
users all the imformation desired before 
vour solicitor calls on him; it will make 
him so anxious to know more about elec- 
trie power for his particular business that 
he will most likely make a request for your 
solicitor to call upon him and explain 
matters further, 

Yes, Mr. Central Station Manager, good 
advertising backed up with good solicitors 


Photograph showing the reat. artistically dressed window of the Mobile Electric Company, 


in which a young lady was placed to demonstrate the electric iron. 


The display attracted 


widespread attention, and so great were the crowds that thronged about the window, that 
the company was asked to withdraw the demonstrator. 


will show him that his expensive shafting 
not only obstructs the light, but is a con- 
stant source of dirt and danger. 

Then vour booklet can start on another 
tack—the many advantages of individual 
motor equipment; how one machine may 
he worked independently of others: how 
electric power is always ready; how a turn 
of the switch will start a machine; how 
individuality is given to the work pro- 
duced. In short, vour booklet would thor- 


is the most effective method of signing up 
power business. 

Right here is where vou may make your 
greatest mistake. You may send out one 
good piece of advertising and expect it to 
accomplish the whole work. 

It will not. 

What is necessary is good, systematic 
follow-up advertising mailed out regular- 
lv and fora sufficiently Jong period. 

It keeps. prospects fed_ hot, wile! your 
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solicitors are out gathering in the con- 
tracts. 


ING @ 


Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


Clinching the Contract. 


Did you ever notice, fellows, that some 
solicitors have the happy faculty of get- 
ting a contract signed pretty nearly the 
first time they go after it? 

It takes other solicitors two, three, or a 
half-dozen visits to accomplish the same 
object, even if they succeed in getting 
their prospect interested at all. 

Other solicitors can give excellent rea- 
sons why their product should be used, 
and arouse considerable interest, but they 
seem to lack the ability to lead up to the 
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An illustration showing the reading matter 
side of a power mailing card of the Mobile 
Electric Company. This mailing card contains 
some of the best power talk that one might 
find in many a day. It is strong. logical, argu- 
mentative and individualizes the uses of 
electric power very effectively in a few words. 


point of signing—and then ‘get the con- 
tract signed. | 
Now, this concern realizes that a cer- 
tain amount of missionary work must be 
done. ; 
We realize that some prospects will take 
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a cerlain length of time to “think it over” 
in any event. 

But don’t get into the habit of think- 
ing every case must be treated that way. 

Study your man! 

Be a judge of human nature. 


One user of electric power stated a 
short time ago that he would not 
use steam power again if coal were 
to be obtained for nothing. 


This may seem an extravagant statement, 
but a full analysis of steam power costs, and a 
proper comparison of electric power, give him 
foundation for his statement. 

It makes no difference whether you are 
a dentist or a jeweler, using foot power, and 
requiring as low as 1-4 horse power motor, or 
whether you are a printer, manufacturer, or 
shop owner, demanding as high as 1000 horse 
power, the electric motor, particularly individual 
‘motor equipment, will be found to suit your 
needs in every way, and save your money. 
noise, dirt, danger, vibration and breakdowns, 
and will result in greatly increasing your out- 
put or the amount of work done. 

Now, you either belicve us or doubt us. 
Which is it? 

In both cases we want you to give us a 
chance to go over this power question with 
you, and prove our Claims. 

Write, call or phone us. 


Mobile Electric Company 
Mobile. Ala 


A novel and very strong mailing card 
which formed part of the power service of 
the Mobile Electric Company. It is the sort 
of advertising which makes au impression. 


If he can be landed on your first call, 
use every means you possess to get his 
signature to a contract. l 

Prove to him that it will be the best 
thiag that ever happened to him to sign 
now. 

Don’t let him hedge and hesitate for a 
more convenient season. 

Don’t let him get away on any pretext 
whatever. 

But put all your energy and selling 
ability into getting his name on the dot- 
ted line. | 

When you have succeeded in this, when 
you have got the habit of lining them up 
the first shot, you will surprise yourself 
at the ease with which it can be aceom- 
plished. | 

So I say, try and land that prospect the 
first time you call on him. 

Fill him so full of your enthusiasm and 
belief in your product that he can’t re- 
sist. 

Show him where he needs it and is 
losing money without it, and the rest is 
easy. 

But you must have faith in your goods. 

You must be enthusiastic. 

You must be sincere. 

Have you all these qualities working 
every day? 
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Are you earnestly and determinedly 
using every working hour for rounding up 
new business ? 

We want to feel you are. 

Not only for the good of this concern, 
but for your own good also. 


It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
celved with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make Interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELsCTRICAL REVIEW. 


Mobile, Ala—Newspaper publicity, an 
excellent “Electric Bulletin,” three direct- 
bv-mail advertising services, consisting of 
high-class folders, booklets, mailing cards, 
ete., one to stores, another to prospective 
electric sign customers, and still another 
to power users, and this advertising backed 


N D 2 ee ae N ~~ 


s 
as 
J 


À The 

: Electrical 
§ Bulletin 
S lectric 


À 


Christmas number of the " Electric Bulletin 
gent out by the Mobile Electric Company. 
This publication ought. certainly to be of very 
great value to the compa i lt is excep- 

. u 


tionally attractive, very we strated, and 
the reading matter is unusually good. 


up by displays, demonstrations, and an 
energetic corps of solicitors, is, in a nut- 
shell, the) wholecstory.of ‘the methods of 
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obtaining .new business employed by the 
Mobile (Ala.) Electric Company. 

A description of this advertising—how 
it is sent out, to whom, the arguments 
used, and its general make-up, toze! 
with the methods used and = suceess this 
company has had in greatly increasing its 
sale of current, will no doubt prove of 
great interest to central station men, and 
the endeavor will be made here to give 
as comprehensive an idea of the matter a= 
possible. 

The brains. energy and push behind the 
company and its advertising and the up- 
to-date methods of getting new business 
are embodied to a large extent in one man, 
Theodore K. Jackson, general manager of 
the company. 

This gentleman is truly an ideal man 
for the position he holds. He has a thor- 
ough knowledge of most of the “ins” and 
all of the “outs”? of the business of manu- 
facturing and selling electric current. He 
is up to snuff in all the modern require- 
ments that play their part in making a 
central station a success. He is full of 
energy, ambition and perseverance, And 
he has the faculty of knowing how to sur- 
round himself with the best and most. effi- 
cieni assistants. 

As would naturally be supposed, Mr. 
Jackson has not the time to give personal 
attention to his company’s advertising, 
and, like many other central station men 
are doing, he has placed the advertising 
in the hands of an advertising agency 
making a specialty of central station nub- 
lieity. 

The company’s contract with the agency 
calls for one thousand bulletins to be sent 
out the first of each month to a list of 
customers and prospectives which the 
company furnishes. 

The advertising company compiles and 
prints the bulletin, addresses the envel- 
opes, inserts the bulletins, stamps and 
sends them to the different parties on the 
hist. Thus the Mobile Electrie Company 
is relieved of all detail work, which usu- 
ally requires the entire attention of one 
Or more men, 

The Lulletin itself is gotten up in an 
elaborate manner and is one of the best 
sent out by any the 
United States. It isa sixteen-page maga- 
zine, printed tastefully in deticate and at- 
tractive colors on enamel book paper. tts 


central station ain 


attractiveness is further added to bv a 
handsome and entirely different cover de- 
sign each month, and, by being profusely 
Whastrated throughout, it is sure to be ad- 
mured and kept D anv one mto whose 
hands it falls. 
letins published by central stations, in 


Itos like most other bul- 
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thai it covers the entire field of useful- 
ness of electric current. It has something 
in it of interest to everyone. 

Now as to other means of advertising 
employed by the Mobile Electrice Company. 

It selected a list of 200 stores which it 
wanted to interest in electric light for 
interior and show-window illumination, 
and contracted with the same advertising 
agency for a series of pieces of direct-by- 
mail advertising consisting of facsimile 
typewritten letters, mailing cards, book- 


well 
lectrice 


A highiy suggestive and exceedingi 
written power folder of the Mobile 
Company. 


lets and folders, to make up twelve differ- 
ent pieces, so that one picce would be sent 
out cach month for a period of one year. 

The list was sent to the agency and the 
advertising was sent out in the same wav 
as the bulletins. 

This store-advertising service tells mer- 
chants about the powerful trade-pulling 


A simple, but very striking store folder of the Mobile Electric Company. 
ten up. its reading matter is most excellent, and certainly of interest to merchants from start 
to finish. 


qualities of electric light, the good im- 
pression a well-lighted store makes upon 
the people, the adaptability, the economy, 
andl the hundred and one other advantages 
electric light has over all other forme of 
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illumination for lighting up the interior 
of a store or its show windows. In fact, 
it arouses a desire on the part of the mer- . 
chant to get in on the good thing which 
electricity affords him, at least to the ex- 
tent of sending in the postal enclosed with 
each piece of advertising (except the mail- 
ing cards) for further information. 

This gives the solicitor something to 
work on. It assures him of an audience, 
and if he is any good at all he will even- 
tually land the interested merchant on 
some kind of a contract. 

The company’s “sign service” and also 
its “power service” is contracted for in 
the same manner. Its list for “sign serv- 
ice” consists of 150 merchants and busi- 
ness men who are good prospects to be- 
come users of electric signs, and its list 
for “power service” consists of fifty firms 
or individuals who might be interested in 
electric power. 

Both these services are a series of di- 
rect-bv-mail advertising literature along 
similiar ‘ines to its store service, and the 
return postal is enclosed in each piece. 

Conjointly with this literature the com- 
pany carried on a very effective campaign, 
looking to the introduction of electric flat- 
irons, by putting them out on thirty days’ 
free trial. 

A thorough canvass was made from 
house to house, leaving an electric iron 
wherever possible, with a request that it 
be tried. A receipt was taken from the 
customer which called for the payment of 
the end of 


thirtv davs or the return of the iron. 


$4, the price of the iron, at 


The results from this campaign were 
highly pleasing, as between August 1 and 
Apri! 30. 640 irons were accepted and 
paid for by the com- 


the consumers of 


panv. 


It is uniquely got- 


This showing is truly remarkable con- 
sidering that at no time during the can- 
Vass was there more than one man en- 
gaged in this work, and only for a period 
of thirty daysiwas his time exciusively\de- 


June 22, 1907 


voted to canvassing for the electric iron. 
The man, or boy, rather, received $45 per 
month as salary. 

During the time that he was putting 
out irons he placed, on an average, twenty 
irons a day. Of these irons 805 were ac- 
cepted. While the number of irons ac- 
cepted’ originally averaged about eighty 
per cent, the real average of the ultimate 
user3 was higher, as in many instances 
irons were returned and, subsequently, the 
same people called at the office and pur- 
chased new irons. 

The company also undertook to intro- 
duce electric irons into laundries, by offer- 
ing to install the irons, pay for all wiring 
and furnish the irons free on a sixty- 
davs’ trial, the irons and wiring to be 
paid for should the laundry decide to con- 
tinue the use of the irons. | 

The result was that the laundries were 


highly pleased with the irons, and the own- | 


ers assured the company that four girls 
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“She does not have to wear her old 
clothes to do her ironing.” 

The window made a great hit and at- 
tracted such large crowds that the police 
requested the company to withdraw the 
girl from the window, and even then the 
window received a great deal of atten- 
tion. 

Mr. Jackson has a somewhat unique 
and extremely forceful way of impressing 
solicitors. He tells them that the com- 
pany is not paying them their salary; but 
their salaries are paid by the consumers 
of the company. The company merely 
acts as a clearing-house, and their busi- 
ness is to look after the interests of the 
consumers. Their-entire duty consists in 
obtaining the best and most out of the 
company for their consumers. 

The contract department of the Mobile 
Electrice Company is somewhat different 
from most central stations. It consists 


of three men, besides the man at the con- 
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The National Electric Light 
Association Convention 
Group. 

Following the reception given on Tues- 
day, June 4, at the White House by Presi- 
dent Roosevelt to the members and guests 
of the thirtieth convention of the Na- 
tional Electric Light Association, held in 
Washington, D. C., June 4,-5, 6 and 7%, 
the party, about 900 strong, assembled in 
front of the Treasury Building and posed 
for the photograph, a reproduction of 
which is presented herewith. Owing to the 
belated service of the photographer it was 
not possible to present it sooner. 

oka 
The Seventh Annual Conven- 
tion of the National Elec- 
trical Contractors’ Associa- 
tion. 

The seventh annual convention of the 

National Electrical, Contractors’ Associa- 


MEMBERS AND GUcésra OP THE NaTIONAL Evecrric LiaaT Association, THIR?GIETH CONVENTION. TAKEN ON THE STEPS OF THE 


could turn out as much work with the 
electric irons as five could with jrons heat- 
. ed by gas or other methods. Aside from 
this it was found that there were fewer 
garments scorched. And to-day one of 
these Jaundries is operated entirely with 
electricity. Not only is electricity used as 
a motive power, and electric irons used 
for ironing, but the rolls on the larger 
machines are all electrically heated. 

At the time Mr. Jackson was carrving 
on his energetic campaign of introducing 
electric irons he had the company’s win- 
dows dressed to represent a high-class din- 
ing room with the usual sideboard, dining- 
room table, carpets, pictures, cut-glass, 
ete. In the windows was placed an iron- 
ing board, and he installed a nice-looking 
girl, dressed in a pretty white gown, to 
iron with an electric iron. 

A placard was placed in the window 
with this statement: 


TREASURY BUILDING, WasuIncton, D. C., JUNE 4. 


tract window—one man on power, one 
man on store illumination and signs, and 
one man on residence lighting and elec- 
trical devices. 

Just to sum things up and to show that 
its advertising and methods of getting 
new business is a complete success, a few 
facts will be given as to the actual busi- 
ness added. 

Its power department has contracted an 
average of 185 horse-power per month 
since its organization. The sign department 
has increased its business by $7,200 per 
year of flat-rate signs since January 1, 
1907. The total number of contracts writ- 
ten from January 1, 1907, to April 1, 
1907, was 650; this in face of an increase 
in ighting rates. This is a most credit- 
able showing in a city the size of Mo- 
bile, which has only between 60,000 and 
70,0C0 population. 


tion will be held in New York city, July 
17, 18 and 19. The headquarters of the 
association will be at the Imperial Hotel, 
Thirty-first strect and Broadway, and the 
meetings will be held in the Engineering 
Societies Building, 29 West Thirty-ninth 
street. A very interesting programme 
has been arranged, including addresses by 
James Hilton, president of the Electrical 
Contractors’ Association of New York 
State; James R. Strong, president of the 
National Electrical Contractors’ Associa- 
tion; Professor George F. Sever, consult- 
Ing engineer of the city of New York; 
Arthur Williams, past-president of the 
National Electric Light Association ; 
J. Robert Crouse, T. C. Martin, C. M. 
Goddard, secretary of the Underwriters’ 
National Electrical Association, and 
Charles L. Eidlitz, first president of the 
National Electrical Contractors’ Associa- 
tion, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Small Power Motors—Types 
GA and GD. 


Aside from the various mechanical tools 
which are now commonly driven by small 
power . motors, either direct-connected, 
geared there remain such 
mechanisms as the sewing machine, the 
letter sealing machine, the massaging out- 
fit, hair drying outfit, hand drill, and 
the varions forms of copying machines, 
printing presses, cte., to which the elec- 
trie motor may be applied to great ad- 
vantage. 


belted, or 


Realizing the demand for such a motor, 
the Fort Wayne Electric Works, Fort 
Wayne, Ind., has developed a line of mo- 
tors for both alternating and direct-cur- 
rent circuits. ‘The motors of this line 
are built in sizes from one-one-hundredth 
horse-power up to one-thirtieth horse- 
power’ Capacity. 

Fort Wayne small power motors are 
classified as two distinet types, while the 


Various designs of motors under each 
type have been given individual form 


letters to insure selection of the motor 
best suited to the consumers’ needs. 
Motors of the type GD are for use on 


direct-current cirenits only, and are made 


normal. 


motors are shunt-wound for 110 volts or 
less. Both frames are standard for series 
winding. In the series motor the speed 
varies with the load, so that the ratings 
mentioned refer to exact full-load. If the 
motor runs under light load the speed is 


Tyre GA MOTOR 


apt to he excessive while if it is over- 
loaded, the speed falls very much under 
Type. GD motors are made in 
Form CP only. 

For altornating-current circuits, type 
GA motors must be specified as this is a 
distinctly alternating-current motor, as 
distinguished from the type GD or direct- 
current motor. Type GA motors are de- 
signed for capacities up to one-thirticth 
horse-power in the 35,-inch frame at 


rent motor, the speed varying rapidly with 
change of load. 

Form KP is a split-phase induction mo- 
tor, having approximately constant speed 
at all loads, similar to the shunt-wound 
direct-current motor. 

Form SP is an induction motor with 
shaded poles and squirrel-cage rotor, used 
only on 125 to 140-cycle circuits in the 
35.-ineh size frame. 

Frame—The frame of GD motors is 
rigid in construction and neat in appear- 
ance. It is cast in two pieces from a high 
grade of iron. The two sections of the 
frame are hemispherical in form and are 
supplied with two openings near either 
end of the shaft, by means of which the 
commutator and brushes may be ex- 
amined. These openings also permit free 
circulation of air within the motor. 

When assembled, the two parts of the 
frame form a nearly perfect hollow 
sphere, enclosing both armature and field 
in a very compact manner. The frame 
is supported upon an iron standard cast 
with one-half of the shell, permitting the 
motor to be located upon either floor, wall 
or ceiling, the whole presenting such an 
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Parts or Type GA Motor. 


in two sizes: 3°% and 54-inch frames. 
These are wound for speeds and output 
ranging up to one-thirtieth horse-power 
at 1.800 revolutions per minute, or one- 
fifteenth horse-power at 3,000 revolutions 
per minute. These are full-load speeds. 
Shunt motors, in large capacities have a 
practically constant speed, but in low ca- 
pacities, as viven above, there is a varia- 
tion of fifteen to twenty-five per cent from 
no load to full-load speeds, 

The 36,-inch frame motors are not 
madle shunt-wound; the 514-inch frame 


The same 
general conditions as to rated speeds exist 
in the type GA motors as referred to in the 
tvpe GD motors. Type GA motors are 
designed in three different forms, enabling 
them to meet all the demands for applica- 
tion of alternating-current motors of 
small outputs. 

Form CP is a commutator type al- 
ternating-current motor which can be sup- 
plied either as a series-wound or repul- 
sion motor, either of which has speed char- 
acteristics similar to the series direct-cur- 


1,800 revolutions per minute. 


DELIVERED. 


unbroken outline as to insure neat appear- 
ance and prevent accumulation of dust. 

The field core is assembled by stacking 
together laminations of sheet steel, each 
being furnished with sufficient insulation 
upon its surface to prevent the formation 
of eddy currents. 

The field is bipolar in design, the lam- 
inations being stamped in such form as 
to provide magnetic circuit, poles and 
pole tips entirely separate from the cast- 
iron frame. 

The_two field coils are, wound and in- 
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sulated in separate units, being made 
sufficiently flexible to slip over the pole 
tips. They are finally fitted tightly about 
the pole and securely fastened in such a 
manner as to prevent all vibration and 
consequent chafing. 
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Armature leads are soldered into slots 
in each commutator bar, the whole con- 
struction forming an armature which is 
in every respect equal to those of large 
machines. 

In order to form a suitable support for 


PARTS oF TyPpE GD MOTOR. 


The armature core is made up of 
laminations of high-grade sheet steel 
stamped in such form that when stacked 
upon the shaft, with the laminations 
slightly staggered, a complete cylindrical 
core is formed with slots in its surface, 
of constant depth, located at a slight 
angle with the shaft. | 

The laminations of the core are clamped 
in place between two brass collars, the lat- 
ter being pinned securely to the shaft. 
In the smaller sizes one of the collars 


Tyre GD MOTOR OPERATING TITUBATOR 


OUTFIT. 


is threaded to a thin brass bushing made 
fast to the shaft, the former being forced 
into place by means of a key. 

The commutator is constructed in a 
unit by itself, forced upon the shaft and 
firmly secured in place by means of a sct- 
screw, the whole being independent of the 
armature core. | 

The armature coil are machine wound 
into the insulated slots of the core and 
secured in place by means of fiber wedges. 
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the brush-holders, lugs are cast inside the 
frame of the motor. These lugs are drilled 
and supplied with a tight-fitting fiber 
bushing through which the brass brush- 
holder tube is forced. Within this tube 


MOTOR OPERATING TITUBATOR 
OUTFIT. 

the carbon brushes are free to slide under 

the pressure of a coiled spring, the amount 

of compression in the latter being regu- 

lated at will from the outside of the mo- 

tor frame. 

The bearings of these motors consists of 
bronze bushings centered in the frame of 
the motor. They are self-oiling in the 
514-inch size frame, being constantly sup- 
plied with oil by means of a wick dipping 
into oil wells of liberal design supported 
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beneath the bearings. In the 35%-inch 
sizes the bearings have longitudinal 
grooves filled with felt to retain the oil 
and afford lubrication. Fiber washers 
fixed to the shaft inside the bearings pre- 
vent any tendency of the oil to creep to 
the commutator or armature coils. 

In assembling, the two halves of the 
frame are clamped together by means of 
through bolts, which in turn support the 
field core within the shell. These bolts 
pass entirely through the shell and are 
held in place by brass nuts tightened from 
the outside. 

Motors of the GA type have been de- 
signed for use where small amounts of 
power are desired from alternating-cur- 
rent, single-phase systems. 

They are similar in appearance to the 
direct-current motor, type GD, previously 
described, having a spherical cast-iron 
frame, with dimensions corresponding to 
those of form CP of the direct-current 
motor. 

Type GA motors are self-starting and 
will operate mechanisms requiring power 
equal to that of the ordinary sewing ma- 
chine with ease. 

This motor meets the large demand for 
power for the operation of small ap- — 
pliances of a widely varied nature in house- 
holds and offices where the only electric 
supply system is a single-phase alternat- 
ing-current distribution for incandescent 
lighting. 

Type GD and GA standard motors are 
furnished with three-step pulleys so that 
nearly all mechanisms may be readily op- 
erated by means of a belt. 


—— 


Test of a 500-Hilowatt Allis- 
Chalmers-Parsons Steam 
Turbine and Allis-Chalmers 
Alternator. 

Some interesting tests of a steam tur- 
bine have been made by H. L. Rice, 
general manager, and W. M. Willett, elec- 
trical engineer, of the Western United 
Gas and Electric Company, in that com- 
pany’s plant in Aurora, Ill. A description 
of these tests and the results obtained are 
given below. 

DESCRIPTION OF UNIT. 


The steam turbine is an Allis-Chalmers- 
Parsons standard horizontal turbine, rated 
at 500 kilowatts. The generator is a 
standard Allis-Chalmers turbo-alternator, 
direct-coupled to the turbine, and rated 
at 500 kilowatts. The condensing appa- 
ratus is of the Allis-Chalmers standard 
turbo-jet type. | 

The characteristics| of_ the unity are> as 
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follows: rated capacity, 500 kilowatts; 
speed, 3,600 revolutions per minute; fre- 
quency, sixty cycles; winding, two-phase ; 
electromotive force, 2,200 volts; current 
per phase (normal), 114 amperes; con- 
struction of alternator, two-pole. 

The turbine was built to operate 
normally with steam pressure at 140 
pounds per square inch gauge pressure at 
turbine throttle; dry saturated; and a 
vacuum of twenty-eight inches of mercury, 
referred to thirty-inch barometer at ex- 
haust nozzle. 

The unit is calculated to carry an over- 
load of fifty per cent when operating under 
the above steam conditions and at 100 
per cent power-factor. 

CONDITIONS OF TEST. 

The time during which the turbine 
could be spared for test was limited from 
midnight Saturday to midnight Sunday ; 
it was, therefore, decided to run only two 
tests, viz., one at ten to fifteen per cent 
overload, and one at three-quarters load. 

As the turbine was provided with a jet 
condenser, the steam consumption had to 
be determined by weighing the feed-water, 
and to correct this, it was necessary to 
make a boiler leakage test during the time 
available for test purposes. 

To determine the amount of feed-water 
used, two barrels, “A” and “B,” were 
placed on a platform and connected with 
one another by a short horizontal pipe 
introduced into the sides of the barrels 
near their tops. A water supply pipe with 
valves was brought over these barrels for 
the purpose of filling them alternately. 
Each barre] was provided with a large 
plug cock in its bottom. The barrels were 
carefully calibrated, and when filled so 
that the water would just enter the con- 
necting pipe above-mentioned, they were 
found to contain: “A,” 413 pounds, and 
“B”? 39114 pounds of water at fifty-eight 
degrees Fahrenheit. As the feed-water 
during the test was of a higher tempera- 
ture, a correction has been made for the 
difference. 

Under the platform, two receiving bar- 
rels were placed; into these the upper 
barrels emptied through the plug cocks 
mentioned. The lower barrels were con- 
nected with one another by a large hori- 
zontal pipe near their bottoms, and the 
suction pipe of the feed-pump was brought 
into one of the barrels. 

Two Stirling boilers, of 250 boiler 
horse-power each, supplied steam to the 
turbine during the test. Each of the 
six drums of the two boilers was provided 
with a gauge glass and readings of the 
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water levels in all six drums were taken 
at the commencement and end of the test, 
and also during the test. The blow-off 
pipes were blanked off, as were also the 
feed connections to the other two boilers 
in the station. 

The auxiliary steam header for the feed- 
pumps, etc., was disconnected from the 
main header, and the portion of the main 
header receiving steam from the other two 
boilers in the station was separated from 
the portion receiving steam from the two 
boilers which furnished steam to the tur- 
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it was taken out in buckets and weighed, 
and when the water in the barrel became 
sufficiently hot to vaporize, a weighed 
quantity of cold water was added. At the 
end of each test the water in the barrel 
was brought back to the original quantity. 

The feed-pump for supplying the cal- 
ibrated feed-water to the boilers was a 
Duplex outside-packed plunger pump. 
The leakage from this pump was caught 
and returned to the lower feed-water sup- 
ply barrels. It was not necessary, there- 
fore, to keep records of this leakage. 


990-Ktrowatt, Sixey-Cyci.£é ALLIs-CHALMERS STEAM TURBINE AND ALTERNATOR AT ` 
WESTERN UNITED Gis AND ELECTRIC COMPANY, AURORA, ILL. 


line during the test, bv means of a gate- 
valve which was closed tightly during the 
test. In order that there might be no leak- 
age of steam through this valve, the press- 
ure on all boilers was maintained at about 
the same point throughout the test, so that 
both sides of the valve were under ap- 
proximately the same pressure. From the 
header supplying the turbine a pipe ran 
toa 200-kilowatt Hannulton-Corliss engine, 
which was shut down during the test, and 
the angle-valve on the header shut off the 
pipe. Provision was made, near the en- 
gine throttle, to catch the drains from this 
pipe, but they were found insignificant 
and were disregarded. 

The condensed steam from the steam 
header, as also from the steam separator 
near the turbine throttle, was discharged 
into barrels filled with a gauged quantity 


of cold water. As the water accumulated, 


The steam gauges were checked by an 
inspector’s test gauge which had been veri- 
fied shortly before. 

The quality of the steam during the test 
was determined by a throttling calorim- 
eter, introduced into the steam pipe just 
below the separator at the turbine. 

A water rheostat was used for provid- 
ing load for the turbo-unit. Electrical 
readings were taken from the regular 
switchboard instruments in the station, 
and also from a set of calibrated instru- 
ments. 

Between the overload and three-quarters 
load tests, the boilers were tested for leak- 
age. To determine this, all valves were 
closed after the boilers had been filled 
to: marks on the gauge glass, and the 


. boilers kept under a steam pressure of 150 


pounds per square inch for four hours. 
A calibrated quantity of water was then 
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put into the boilers to bring the water 
level back to the original marks. 

The following are the results of the 
test : 


TEST OF 500-KILOWATT ALLIS-CHALMERS 
TURBO-GENERATOR, AURORA, ILL. 


1. Average load............ccccceeeees 570.8 kilowatts 
2. Per cent of rated load..... ... .... 114 percent 
8. Duration of test............ (a tees ours 
4. Steam pressure at turbine throttle 143. 3 gauge 
5. Steam pressure at turbine inlet... 128.03 gauge 
6. Vacuum turbine exhaust.. .. .... 28.77 inches 
7. Barometer.............. 29.5 inches 
8. Vacuum at turbine referred to 

30-inch barometer..............- 27.22 inches 
9:- Revolutions per minute........ 600 
10. Tompereure of feed water.. ..... 78.8 
11. Total water used corrected for 

temperature ...... Canela wie haha 48,514 aia 
12. Drips from steam header ......... 818.75 
18. Drips from steam separator....... 68.23 
14. Boiler leakage........... Sait wm eats 1,927 pounds 
18. Moisture in steam by calorimeter 5.12 per cent 


16. Actual weight of water chargeable 
to turbine........c cece cece ee cees 48,878.28 pounds 
17. Actual consumption of dry steam — 
per kilowatt per hour. ......... 19.21 pounds 
WESTERN UNITED Gas AND ELECTRIC COMPANY. 
(Signed ) H. L. RIOR, 


Genera! Manager. 
W. M. WILLETT, 


Electrical Engineer. 
SECOND TEST OF 500-KILOWATT ALLIS- 
CHALMERS TURBO-GENERATOR, 


(Signed) 


AURORA, ILL. 
1. Average load..........esss.esseeeeo 385.8 kilowatts 
2. Per cent of rated load........ 1 Hine 77.5 per cent 
8. Duration of test.............5.. kar 4 hours 
4. Steam pressure at turbine throttle 142.4 gauge 
5. Steam pressure at turbine inlet... 87.0 gauge 
6. Vacuum Turbine exhaust.. ....... 27.57 inches 
7. Barom bc... | edie wesw OT 29.45 inches 
. 8. Vacuum at turbine referred to 
90-inch barometer.. =... eae 28.08 inches 
9. Revolutions per mifute............ 3 
10. Total water used corrected for 
temperature ........ses.e.... . 84,552.0 pounds 
11. Drips from steam header........ 897.0 pounds 
12. Drips from se ROP ees essnee 91.5 pounds 
18. Temperature of feed water........ 96.16° F. 
14. Boiler leakage............ -seeee ` 1,927 pounds 
18. Moisture in steam by calorimeter 4.48 per cent 


to turbine. .......02 0s eee 80,612.01 pounds 
17. Actual consumption of dry steam 
per kilowatt per hour...... eine 19.82 pounds 


WESTERN UNITED Gas AND ELECTRIC COMPANY. 
(Signed) H. L. Rice, 
Genera) Manager. 
W. M. WILLETT, 
Electrical Engineer. 
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The Cutler-Hammer Manu- 
facturing Company Pur- 
chases the Wirt Electric 
Company. À 
In announcing the purchase of the Wirt 

Electrie Company, Philadelphia, Pa., the 


_ (Signed) 


Cutler-Hammer Manufacturing Company, 


Milwaukee, Wis., announces for the infor- 
mation of its customers and those of the 
Wirt Electric Company, that the manu- 
facture of Wirt apparatus will be con- 
tinued by the former company. Pending 
the incorporation in the Cutler-Hammer 
catalogue of apparatus of the Wirt type, 
the current Wirt catalogue should be used. 
Copies of this catalogue may be obtained 
irom the Wirt Electric Company, of 
Philadelphia, the Cutler-Hammer Manu- 
facturing Company, Milwaukee, or on ap- 
plication to any of the district offices. 
The purchase of the Wirt Electric 
Company will enable the Cutler-Hammer 
Manufacturing Company to meet more 
fully the requirements of the trade. For 
many years certain types of Wirt ap- 
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paratus have enjoyed an enviable reputa- 
tion. Particular attention is called to the 
complete line of battery charging rheo- 
stats developed by the Wirt company, and 
to the Wirt field rheostats, which in 1902 
were awarded the John Scott medal on 
recommendation of the Franklin Insti- 
tute of Pennsylvania. 
a i 

The National Electric Light 

Association Exhibit of the 

Franklin Electric Manufac- 

turing Company. 

One of the interesting exhibits at the 
recent National Electrice Light Associa- 
tion convention, held in Washington, 
D. C., was that of the Franklin Electric 
Manufacturing Company, Hartford, Ct., 


Tue Boota oF TAR FRANKLIN ELECTRIC MAN- 
UFACTURING COMPANY AT THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION EXHIBIT AT 
WASHINGTON, D. C., JUNE 4-7. 


a view of whose booth is presented through 
the courtesy of the company. A feature 
of this exhibit was the facsimile of the 
“Novi” label made up of miniature in- 
candescent lamps. This is well shown in 
the accompanying illustration. There 
were also shown the company’s Gem and 
tantalum lamps equipped with Holophane 
reflector. The exhibit was designed by 
P. S. Klees. 
—____«@—-——_— 

Allis-Chalmers Company 

Secures Large Order for 

Alternating-Current Gener- 

ators. 

The United States Steel Corporation 
has awarded to the Allis-Chalmers Com- 
pany, Milwaukee, Wis., orders for thirty- 
two gas-engine-driven electric generators, 
aggregating 68,000 kilowatts, sixteen of 
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which are to be installed in the new 
plant at Gary, Ind., now in course of con- 
struction by the steel corporation. The 
other sixteen units are for the Homestead 
plant of the Carnegie Steel Company, the 
South Chicago and Bay View (Milwau- 
kee) works of the Illinois Steel Company, 
and for the central furnaces of the Ameri- 


_ can Steel and Wire Company at Cleveland, 


Ohio. 

These are Allis-Chalmers standard type, 
25-cycle, three-phase alternators, and will 
be direct-connected to Allis-Chalmers twin- 
tandem gas engines, operated on blast fur- 
nace gas, which is the gas collected at the 
tops of furnaces and formerly allowed to 
go to waste. 

At the Gary plant of the Indiana Steel 
Company the rail mill will probably re- 
quire the greatest amount of power. ‘This 
mill is situated about a half-mile from the 
power-house in which the sixteen units 
will be housed, and will consume approxi- 
mately 10,000 kilowatts to operate the in- 
duction motors which drive the main rolls. 
These motors range in capacity from 
2,000 to 6,000 horse-power, and three of 
them have overload capacity of 9,000 
horse-power for an hour. 

a REE 
Tungsten Lamps for Series 
Incandescent Street- 
Lighting Service. 

The General Electric Company, Sche- 
nectady, N. Y., announces that it is ready 
to supply tungsten lamps for series street- 
lighting service. The application of incan- 
descent lamps to street-lighting service 
should be widely extended by reason of the 
advantages tungsten lamps possess for this 
class of service. They can be supplied in 
low candle-power sizes permitting dis- 
tribution of lamps at frequent intervals, 
thereby securing maximum economy with 
uniform and satisfactory lighting. 

The high efficiency now obtained by the 
tungsten lamp will enable central station 
companies to compete successfully against 
any other form of street illuminant of low 
or moderate candle-power. 

Tungsten lamps are particularly adapt- 
ed to series-lighting service, as the lamps 
are employed in low voltages which per- 
mit the use of short, stable and durable 
filaments. 

General Electric tungsten lamps will be 
supplied in forty and sixty candle-power 
in the following ampere ranges: Four, 
5.5, 6.6 and 7.5 amperes. Forty candle- 
power is considered the minimum desir- 
able candle-power for this class of illu- 
mination. Present 3.5-ampere systems 
can increase their current to 3.8 and 3.9 


and thus come with the four-ampere 
range. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

CHICAGO TRACTION COMPANY LIKELY TO BE SOLD—Un- 
less within fifteen days the bonded debt of the Chicago Electric 
Traction Company, Chicago, Ill, amounting to more than $1,000,- 
000, is paid with the interest, the property and franchises of the 
company will be sold at auction. This is the effect of a decree of 
Judge Kohlsaat, of the United States Circuit Court, filed June 12. 
The line is the old storage battery road which ran from Sixty-third 
street and South Park avenue, Chicago, to Blue Island and Morgan 
Park. 

TO ISSUE $25,000,000 BONDS—A bond issue of $25,000,000 has 
been authorzied by the Birmingham Railway, Light and Power 
Company, Birmingham, Ala. The amount will retire the outstand- 
ing bonds, $10,000,000, leaving $15,000,000 for improvements. The 
money will be spent at the rate of about $1,000,000 a year, in line 
with the plan of the company inaugurated six years ago to spend 
this sum every year on improvements. The largest immediate 
expenditure will be the erection of a power plant, which probably 
will be located in the coal flelds of the district, where fuel can be 
supplied without haulage. 

CHICAGO CITY POWER FROM DRAINAGE CANAL—The 
Chicago city council has unanimously authorized the mayor and 
the controller to make a contract with the drainage board for the 
use of electric power to the amount of 7,000 horse-power a day. In 
the contract the city is allowed to say whether it wants the power 
delivered for twenty-four hours a day or for an average time of 
eleven hours a day, varying according to the time of the year, the 
longest hours being in the winter months. The price the city is to 
pay is $1.25 a horse-power-day on the eleven-hour schedule, and 
$2.20 on the twenty-four-hour schedule. In case of excess use in 
an emergency, the price is to be proportionate. The city obligates 
itself to use the power thus acquired only for municipal purposes 
and not to sublease or transfer its contract. 


NEW WESTERN POWER COMPANY—Orlando B. Willcox, 
Horace G. Lunt and John F. Adams, of Colorado Springs, Col., who 
represent Eastern capital, have incorporated the Idaho-Nevada Power 
Company with a capital stock of $7,500,000. The object of the 
company is to furnish light and power to mining companies of 
Idaho and Nevada, construct electric railways and light towns. The 
directors are Orlando ‘B. Willcox, Horace G. Lunt, D. B. Ellis, L. B. 
Johnson, George A. H. Frazer, W. A. Reef, Charles I. Hawthorne 
and J. C. Darling. Headquarters will be maintained in Denver, Col. 
This concern is to be an auxiliary to the Central Colorado Power 
Company, recently incorporated in Colorado with a capitalization 
of $22,000.000. In this concern are Myron T. Herrick, former 
governor of Ohio, Thomas F. Walsh, David H. Moffat, Curtis & Hine, 
of Colorado Springs, and a number of other prominent capitalists 
of Colorado and the East. 


NEW NIAGARA FALLS ELECTRIC LIGHT AND POWER 
COMPANY ORGANIZED—The Utility Construction and Operating 
Company has been organized and incorporated with a capitalization 
of $1,000,000 for the purpose of distributing electrical power for 
light and commercial purposes. Of the capitalization $50,000 is in 
stock and the rest is taken up in a bond issue. Prominent resi- 
dents of Niagara Falls, N. Y., who are large users of electrical power 
are behind the new company. The president is James E. Rock, 
owner of the Cataract Haircloth Factory. The promoters of the 
company have been working for some time past completing their 
plans, which are now announced. The Niagara, Lockport & Ontario 
Power Company will generate the power on the Canadian side of the 
river at the plant of the Ontario Power Company. The price of 
commercial and private lighting will be reduced from the figure 
given by the old company, and a determined bid will be made to 
secure business. 
lighting of the city of Niagara Falls next fall, when the present 
contract with the Buffalo & Niagara Falls Electric Light and Power 
Company expires. 


The company also intends to put in a bid for the 


; ELECTRIC LIGHTING. 
MANCELONA, MICH.—The city electric light plant burned on 
May 30, entailing a loss of $4,000. The plant was fully insured. 


SAYRE, PA.—The Sayre Electric Company has been granted a 
franchise by the borough council of Sayre for a period of thirty-five 
years. 


CLEBURNE, TEX.—The Cleburne water, ice and lighting plant 
has been sold to G. P. Jones, of Tyler. The plant is worth $150,000 
or $200,000. 

OMAHA, NEB.—The Omaha Electric Light and Power Company 
has let the contract for a $6,000 transformer house at Twenty- 
seventh and Lake streets. 


FREDONIA, KAN.—The Fredonia Ice Company is taking steps 
toward the installation of an electric light plant, for which plans 
and estimates have been submitted. 


HARDWICK, VT.—The Daniell electric light and power plant 
at Hardwick has been sold to the Woodbury Granite Company. The 
consideration was said to be $28,000. 


ARMOUR, S. D.—Dr. B. W. LaShier has applied for an electric 
light franchise. He promises, if such a franchise is granted, to 
begin the construction of a plant at once. 


VASSAR, MICH.—At a special election Vassar decided to bond 
for $10,000 for the purpose of securing an electric lighting system. 
Out of the 274 votes cast, 270 were in favor of the proposition. 


COLORADO SPRINGS, COL.—The Manitou Electric Company, 
owned and controlled by Dr. W. A. Bell, has been awarded the con- 
tract to furnish the town of Manitou with lights for the next five 
years. 


AUBURN, N. Y.—Stockholders of the Citizens’ Light and Power 
Company have sold their holdings to the American Gas and Electric 
Company, which is the owner of the Auburn Light, Heat and Power 
Company. 

BLOOMFIELD, IOWA— Pulaski, a village of 400 population 
southeast of Bloomfield, is agitating a proposition to install an elec- 
tric light plant. The majority of the citizens are in favor of the 
improvement. 


WRENTHAM, MASS.—The town of Wrentham voted, at a 
special town meeting, to erect a municipal electric light and water 
plant. The sum of $50,000 was voted for the water plant and 
the appropriation for the electric light plant will be decided at a 
later meeting. 


SULPHUR, COL.—The Eastern Colorado Power Company pro- 
poses spending $1,500,000 in building reservoirs and a power 
plant near Sulphur on Middle Boulder creek. The Northern Colo- 
rado Power Company is building a power plant at Lafayette, a short 
distance from Sulphide. 


SACRAMENTO, CAL.—Professor C. L. Corey, head of the de- 
partment of engineering at the University of California, will esti- 
mate the cost and maintenance of a municipal lighting plant. It has 
been suggested that the city issue ten-year bonds and have the 
plant erected by a private concern. 


ROCKFORD, ILL.—The Rockford Edison Company has posses- 
sion in escrow of the plant and business of the Central Heat and 
Power Company, and if the terms of the agreement entered into by 
the officers of the two companies can be carried out, the Edison 
company will absorb the business. 


TOLEDO, OHIO—The Toledo Railways and Light Company has 
decided to offer a lower rate for the lighting of the city parks 
with arc lights for five months in the year. The price for the 
entire year is, by contract, $45. The company now offers to supply 
the park lights for five months for $33. 


NETCONG, N. J.—Edward T. Wills, who about five years ago 
erected an electric lighting plant in Mt. Olive township, and secured 
the contract for street lighting in Netcong and Stanhope, has/sold 
the plant and business to a company composed of local-and out- 
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side capitalists, organized by D. M. Cook, of Newark. The new com- 
pany will be incorporated. 


BELOIT, WIS.—It is stated that the Rockford Edison Electric 
Light Company, which furnishes power for the Rockford City 
Railway, has purchased the great power plant of the Rockford 
Interurban Railway, and will sell power to the interurban and 
Beloit City railway lines. 


MANILA, PHILIPPINE ISLANDS—The new contract between 
the municipal board and the Manila Electric Railroad and Light 
Company for the improved system of street lighting has been 
approved by the advisory board. All the incandescent lights are to 
be removed and their places taken by arc lamps. 


RED BLUFF, CAL.—M. O. Ballard, J. T. Cameron and C. S. 
Barnes have made new filings on the waters of Mill creek, each 
claiming 20,000 inches under a four-inch pressure. The water is 
to be used to generate electricity and electric power and the pro- 
posed power plant is to be located near the bank of Mill creek. 


FRANKFORT, KY.—The Union Light, Heat and Power Company, 
of Covington and Cincinnati, has filed amended articles of incor- 
poration with the secretary of state, reducing its capital stock from 
$1,500,000 to $500,000, and also an amendment providing its indebted- 
ness shall never exceed four times the amount of its capital stock. 


NEWARK, N. J.—The proposal of the Public Service Corpora- 
tion to furnish light for the city at the rate of $70 per arc light, 
a four-year contract, was favorably acted on by the Board of Works 
recently. The present scale of $95 will be reduced to $75 until Sep- 
tember of next year, when the still lower scale of $70 will go into 
effect. 


COLUMBUS, GA.—At a meeting of the Columbus city council 
that body committed itself to the proposition for ordering an elec- 
tion for $700,000 bonds for the erection of a municipal lighting 
plant unless the city can be furnished lights at $60 per lamp of 
2,000 candle-power, and ten cents per kilowatt-hour to private con- 
sumers. 


READING, PA.—The Shamokin & Coal Township Light and 
Power Company has absorbed the plants of the Shamokin Electric 
Light and Power Company, the Shamokin Arc Light Company, the 
Shamokin Gas Light Company and the Edison Electric Illuminating 
Company by merger, the purchase price being $275,000. 


ALBANY, N. Y.—The state gas commission has received an ap- 
plication from the village of Sherburne, Chenango county, for per- 
mission to issue $15,000 in bonds for the purpose of establishing a 
municipal electric lighting plant. The people of that village have 
voted in favor of such a proposition. The estimate as to the cost 
of the plant was made by H. B. Sweet, of Utica. 


TOPPENISH, WASH.—Several persons have been looking over 
the field with the expectation of building an electric light plant, 
and it is probable that a franchise will be submitted for a system 
which will furnish light and power to the city. If low rates are 
not offered to Toppenish the city ccuncil may decide to erect a 
_ municipal plant, which will be run in connection with the water 
system. 


LANCASTER, PA.—The election ordered by council to ratify 
an ordinance granting an electric franchise to J. H. and M. S. 
Witherspoon and John T. Stevens resulted in the defeat of the 
proposition. This is the second election of the kind held in less 
than sixty days, both resulting in defeat of the franchise ordinances. 
It is believed that a more advantageous proposition may be made 
later on. 


MINNEAPOLIS, MINN.—Minneapolis has taken the first step 
toward a municipal electric light plant. By unanimous vote the 
city council has passed the Dwyer municipal electric light ordinance 
which provides for converting the unused down-town pumping 
stations into electric light plants. The plan is first to supply the 
city with the electricity needed for public lighting and later to 
develop the plant to the point where it can supply private con- 
sumers. 


WASHINGTON, D. C.—The Potomac Electric Power Company 
has taken out a permit for the erection of a two-story concrete 
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power-house on Bennings road to cost about $14,000. The plant of 
this company at this point is an extensive one, and the additions 
that are and will be made will make it one of the most complete 
plants of its kind in the country. The plans were prepared by 
Architect Frederick B. Pyle, and the contract of construction has 
been awarded to Frissell & Wagner. 


CAMDEN, N. J.—The stockholders of the South Jersey Gas, 
Electric Light and Traction Company have elected these directors: 
David Baird, Thomas C. Barr, Frank Bergen, J. H. Blackwell, Frank 
O. Briggs, John J. Burleigh, Forrest F. Dryden, Colonel A. R. Kuser, 
John D. Kuser, Rudolph V. Kuser, Thomas N. McCarter, Uzal H. 
McCarter and W. J. Thompson. These officers were selected: presi- 
dent, Colonel A. R. Kuser; vice-president, John J. Burleigh; secre- 
tary, Frederick Evans; treasurer, Charles G. Cook. 


GEORGETOWN, COL.—A dividend of three and one-half per 
cent was declared upon outstanding preferred stock of the United 
Hydro-Electric Company for the half year just ended at the special 
meeting of stockholders called for the purpose of ratifying the 
sale of the company’s holdings to the Eastern Colorado -Power Com- 
pany for $750,000. All shares outstanding, 4,000, were represented. 
The directors were clothed with full power, with instructions to 
close the deal if possible. It is believed this will be done within 
thirty days. 


PASADENA, CAL.—Judge Olin Wellborn, sitting in the United 
States Circuit Court, has denied the petition of the Edison Electric 
Company for an order restraining the city of Pasadena from dis- 
posing of $125,000 bonds, voted May, 1906, for the acquisition or 
erection of a municipal lighting plant. The ground taken by H. H. 
Trowbridge, attorney for the Edison Electric Company, was that 
the establishment of a municipal lighting plant would be uncon- 
stitutional because it would be exempt from taxation, putting the 
competing private corporation at a disadvantage, 


BOWLING GREEN, KY.—The Green River Hydraulic Electric 
Company has awarded contracts for all except the electric machinery 
for their plant which is to be erected at Glenmore locks, on Green 
river. The concrete work will be done by Troslite & Company; the 
steel work by Grainger & Company, and the turbines furnished by 
the Trunk Turbine Company, all of Louisville. The plant is being 
erected for the purpose of generating electricity to be used for 
lighting and power purposes in Bowling Green. The water owing. 
over the dam at Glenmore will furnish the power for the plant. 


COLUMBUS, OHIO— Professors E. A. Hitchcock and F. C. Cald- 
well, of Ohio State University, who were employed by the board of 
public service to test the municipal electric light plant because it 
had been said that an unnecessary expenditure of $90,000 was about 
to be made for additional machinery, in a preliminary report made 
to the board differ with those who claim the equipment of the plant 
is sufficient. The report says the plant is in need of additional ma- 
chinery, not only for the proposed increase in the number of lamps, 
but even to carry the present load. They recommend the purchase 
of one 500-kilowatt machine for carrying the present load, with no 
increase in the number of lamps. 


TORONTO, ONTARIO—The Ontario government has confirmed 
the Kaministiquia Power Company in the rights which it took over, 
as assignees of Edward S. Jenison, to generate power at Kakabeka 
Falls, on the Kaministiquia river, near Port Arthur and Fort 
Williams. The conditions are that the company is to pay the 
government at the rate of twenty-five cents per horse-power per 
annum on all power in excess of 10,000 horse-power, in return for 
which the government undertakes to build, maintain and control the 
dam at Dog Lake for storage purposes. In addition to this, the 
government will regulate the flow out of Dog Lake for the general 
benefit of all the water powers developed on the river, including that 
of the Kaministiquia Power Company. This settlement is the cul- 
mination of a long contest between Mr. Jenison and the Clergue 
interests. Latterly the Kaministiquia Power Company, whfth now 
holds the Jenison interests, has been the principal figure in the 
fight. The company went to a very large expense in development 
works at the falls, with the object of providing power for the twin 
cities of Port Arthur and Fort William and the manufactories of 
those towns. Among other things, the company surrenders the 
right to build dams at Dog Lake and at other places. 
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NEW INCORPORATIONS. 
AUSTIN, TEX.—Central Texas Telephone Company. $50,000. 


ALBANY, N. Y.—Gowanda Bell Telephone and Telegraph Com- 
- pany, Gowanda. $35,000. Directors: J. D. Hardy, Boston; C. S. 
Phelps and B. J. Crawford, Gowanda. 


AUSTIN, TEX.—The Livingston Electric Light Company, of 
Livingston, Polk county. $2,000. Incorporators: H. B. Davis, J. E. 
Hill, Jr., D. E. Drew and J. W. Cochran. 


COLUMBUS, OHIO—The Erner Electric Company, of Cleveland. 
Increase in capital stock from $5,000 to $125,000, $25,000 of the 
increase being seven per cent preferred. 


DES MOINES, 1LOWA—Lanyon Mutual Telephone Company, of 
Lanyon, Iowa. $5,005. Incorporators: G. T. Peterson, J. Albert 
Anderson, Gust Burge, J. A. Burman, Edward Peterson, D. E. 
Carlson, Limas Goodale and I. L. Reedholm. 


VINCENNES, IND.—The Hydroelectric Company. To erect a 
dam at Decker for the purpose of generating electricity for light 
and power. $10,000. Directors: Eugene Rush, Lucius C. Embree, 
John Gatton, Harry R. Lewis and Edgar H. DeWolf. 


SALEM, ORE.—Douglas & Coos Electric Railway Company, 
Marshfield. To build and maintain a line of railroad and a tele 
phone and telegraph line between Roseburg and Marshfield. $500,- 
000. Incorporators: A. C. Marsters, L. H. Hazard, P. L. Phelan, 
L. J. Simpson, Edgar L. Wheeler, J. H. Flannigan. 


COLUMBUS, OHIO—The Akron, Canton & Youngstown Railway 
Company, of Canton. To operate in Summit, Stark, Portage and 
Mahoning counties, the terminals of the road being Akron and 
Youngstown. $200,000. Incorporators: Z. W. Davis, Isaac H. 
Taylor, William Simpson, H. B. Stewart and M. L. Rackle. 


COLUMBUS, MISS.—The Columbus Light and Railway Com- 
pany, Columbus. To build, acquire by purchase, equip, maintain 
and operate an electric light and power plant in the city of Columbus 
for a period of fifty years. $300,000. Incorporators: Charles F. 
Sherrod, William Baldwin and Walter Weaver. 


HARRISBURG, PA.—Central Allegheny Valley Telephone Com- 
pany, East Brady. $3,000. Directors: R. A. Thomas, C. Homer, 
F. L. Ludwick, J. W. Hill, C. P. McCafferty, Keystone Mining Com- 
pany, T. G. Jones’ Sons, R. W. Steele, Graham Brothers, East Brady; 
E. D. Jennings, W. J. Mildren, E. M. Queen, Queenstown. 


HARRISBURG, PA.—Crucible & Belle Bridge Company; to 
build a line from Clinton to the boundary line of Allegheny and 
Washington counties; $24,000. Belle Bridge Company; to build a 
line from Glassport to Elizabeth; $15,000. Directors of both com- 
panies: D. B. Neagley, E. L. Keen, J. K. Neagley, George McKain 
and N. F. Bickering, Pittsburg. 


NEW MANUFACTURING COMPANIES. 


TOLEDO, OHIO—The Toledo Electric Sign Company has been 
incorporated at Columbus for $5,000 by Henry E. Burkhart, Edwin 
J. Marshall, William R. Hodge, Conrad Weil and William H. Mc- 
Lellan, Jr. The company will manufacture modern electric signs. 


NEW YORK, N. Y.—The Metropolitan Electric Stage Lighting 
Company has been incorporated with a capital of $10,000 to manu- 
facture electric stage-lighting apparatus. The incorporators are: 
Alexis Olenin and Ada Olenin, and Arthur A. Taylor, all of New 
York city. 


TROY, N. Y.—A certificate of incorporation of the Hinsdale- 
Pickering Electrical Company has been filed with the county clerk. 
The incorporators are Charles A. Hinsdale, Howard Pickering. 
Aimee R. Hinsdale and Corinne E. Pickering. The company will 
engage in general electrical work and has a capital of $5,000. 


PORTLAND, ORE.—Articles of incorporation of the W. H. 
Judson Company have been filed, the purpose of the company 
being to engage in the manufacture of rolling stock for steam and 
electric lines. The capital stock is placed at $250,000, and the in- 
corporators are: W. H. Judson, president; G. F. Martin, vice-presi- 
dent, and M. Wilson, secretary. The men behind the enterprise are 
said to be local railway, sawmill and business men, 
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TELEPHONE AND TELEGRAPH. 


CASTLEDALE, UTAH—The Eastern Utah Telephone Company is 
installing a local telephone exchange in Castledale. 


DENVER, COL.—The Carrizo and Kenton extension of the 
Lamar-Springfield telephone system is being built. 


LEXINGTON, KY.—A telephone line will be constructed along 
tne line of the Queen & Crescent Railroad from Somerset to Cin- 
cinnati. The system from Somerset to Oakdale has been completed. 


NORTH YAKIMA, WASH.—J. P. Reed, representing the Inde- 
pendent Telephone Company, has applied to the city council for a 
franchise. It is the intention of the company to make North 
Yakima the headquarters for Eastern Washington. 


LEXINGTON, KY.—A suit asking for a receivership for the 
Home Telephone Company, Lexington, is based on the allegation 
that the company has raised its rates contrary to its charter and has 
illegally declared dividends, and asks that it be compelled to pay 
back to patrons $200,000 alleged excessive tolls and cancel a $300- 
000 mortgage to the Cleveland Trust Company. 


PEKIN, I[LL.—The Citizens’ Telephone Company, in connection 
with the Home Telephone Company, of Canton, will construct a line 
between this city and Canton, each company to bear half of the ex- 
pense. The Citizens’ Telephone Company has completed the metallic 
line to Washington and patrons of the company now receive service 
to that city, Eureka, Minonk, Roanoke, Metamora, Deer Creek and 
East Peoria. Heretofore the service has been by way of Spring Bay. 


DENVER, COL.—A contract has been signed by the Colorado 
Telephone Company with the United States forest service by which 
the company grants various concessions in consideration of the frec 
right of way for its lines over the national forests. The forest 
service will receive free use of the company’s lines through the 
national forests for official messages, and half rates for the use of 
its lines between points situated beyond the boundaries of the 
forests. The service will also have special rates in the purchase of 
instruments and line supplies. The company will construct desir- 
able lines in many cases in cooperation with the service. The free 
use of timber is granted to the company for poles in the construc- 
tion of lines in the national forests, and pole timber will be sold to 
the company when needed for lines built outside the forests. 


ST. JOHNSBURY, VT.—The Passumpsic Telephone Company 
is a new Vermont corporation which has acquired the interests in 
Caledonia, Orleans and Essex counties of the New England Tele- 
phone and Telegraph Company. The board of directors includes 
Lieutenant-Governor G. H. Prouty, of Newport; M. M. Taplin, of 
Barton Landing; E. M. Taft and George C. Cary, of,St. Johnsbury, 
who constitute a majority of the board. C. A. Brown, of Newport, 
formerly assistant treasurer of the Orleans Trust Company, is 
the general manager. The new company will start with about 
3,000 subscribers. Its territory includes the towns of Barnet, 
Waterford, Danville, Concord, Kirby, Standard, St. Johnsbury, 
Lyndon, Victory, Granby, Burke, Wheelock, Sheffield, Sutton, East 
Haven, Ferdinand, Newark, Barton, Westmore, Brownington, Iras- 
burg, Lowell, Westfield, Jay. Troy, Newport, Coventry and Derby. 


EDUCATIONAL NOTES. 


RENSSELAER POLYTECHNIC INSTITUTE—The opening exer- 
cises of the Carnegie Building and the Dr. William Weightman 
Walker chemical laboratory of the Rensselaer Polytechnic Institute 
were held at Troy, N. Y., on Wednesday, June 12. The address at 
the dedication of the Carnegie Building was delivered by Emil 
Swensson, and the address at the dedication of the Walker chemical] 
laboratory was delivered by William McMurtrie. 


STEVENS INSTITUTE OF TECHNOLOGY—The commencement 
exercises of the Stevens Institute of Technology were held in the 
auditorium of the institute, Hoboken, N. J., on June 13. The 
graduating class was addressed by the Honorable Paul Morton, 
ex-secretary of the United States Navy. and president of the Equit- 
able Life Assurance Society. The honorary degree of Doctor of 
Engineering was conferred upon John a ritz. The salutatory ad- 
dress was delivered by Alexander Murdoch Norris, and the vale- 
dictory by Oliver C. Traver. 


June 22, 1907 
PERSONAL MENTION. 
MR. WILLIAM J. AGER, superintendent of construction for 
the Spokane Traction Company, Spokane, Wash., has resigned. 


MR. W. E. PHELPS, president of the Phelps Company, of De- 
troit, Mich., was a New York visitor last week. Mr. Phelps states 
that his company sold about 150,000 “Hylo” turn down laníps dur- 
ing the past twelve months. 


MR. H. S. PIERCE has been appointed to take charge of the 
Postal Telegraph Company's office at Richmond, Ind., to succeed 
Newton M. Aldrich, who has been transferred to one of the Chicago 
offices. Mr. Pierce comes from La Salle, Ill., to Richmond, having 
been connected with the Postal company in that city. 


MR. EDGAR S. FASSETT, general manager of the United Trac- 
tion Company, Albany, N. Y., has been elected to the board of 
directors, and made a member of the executive committee of the 
company. Mr. Fassett takes the place of William J. Mullin, re- 
signed. ° 

MR. C. E. WHITE has succeeded E. E. Miller as manager of the 
new-business department of the Union Gas and Electric Company, 
Cincinnati, Ohio. Mr. White has had a wide experience in the 
electrical field, having been manager of the Wakefield (Mass.) 
municipal electric light plant, and previous to this having been con- 
nected with the Phiładelphia Electric Company. 


MR. E. J. BECHTEL, for thirteen years superintendent of the 
lighting department of the Toledo Railways & Light Company, 
Toledo, Ohio, has resigned and will move to New York city where 
he has accepted the position of consulting engineer for Hodenpyl, 
Walbridge & Company. C. R. McKay, engincer of the Cincinnati 
(Ohio) office of the General Electric Company, has been appointed 
to succeed Mr. Bechtel. 


MR. HENRY S. YOUNG, JR., was given a farewell dinner in 
view of his leaving the electrical field in New York, for that of 
Philadelphia, having severed his connections with J. H. Bunnell 
& Company, to identify with the H. C. Thomas Electrical Supply 
Company, of Philadelphia. Among those present at the dinner, 
which was given in Kalil’s restaurant, New York city, were: J. H. 
Shaper, V. C. Gilpin, gure Cockey, E. T. Rice, Asa R. Shipman, 
A. C. Landres and W. B. McCurdy. 


MR. J. M. GRAHAM, vice-president of the Erie Railroad, was the 
recipient of the honorary degree of Doctor of Engineering from the 
Kentucky State College, at its thirty-ninth annual commencement 
on June 4. Mr. Graham's most notable work in engineering has 
been on the Baltimore & Ohio and Erie railroads. He was, in 
turn, superintendent, general superintendent and chief engineer 
of the Baltimore & Ohio road, and prior to this connection was 
general manager and chief engineer of the Northern Pacific & 
Manitoba Railroad, superintendent and assistant general super- 
intendent of the Northern Pacific Railroad, and chief engineer of 
various other railroads. 


DATES AHEAD. 


Jamestown Tercentennial EXPOSITOR; Norfolk, Va., April 26 to 
November 30. 

American Society for Testing Materials. 
lantic City, N. J., June 20-22. 
_ American Institute of Electrical Engineers. 
Niagara Falls, N. Y., June 25-28. 

New York State Street Railway Association. 
Pine Bluff Point, N. Y., June 26-27. 

Society for the Promotion of Engineering aucation: 
School of Applied Science, Cleveland, Ohio, July 1-3. 

National Electrical Contractors’ Association. Annual meetjng, 
New York city, July 17-19. 

Illuminating Engineering Society. 
Mass., July 30-31. 

International Association of Municipal Electricians. 
Va., August 20-22 

Ohio Electric Light Association. 
August 20-22. 

Canadian Electrical Association. 
Quebec, September 11-13. 

Railway Signal Association. 
October 8-10. 


Annual meeting, At- 
Annual meeting, 
Annual meeting, 
Case 
Annual meeting, Boston, 
Norfolk, 
Annual meeting, Toledo, Ohio, 
Annual convention, Montreal, 
Annual meeting, Milwaukee, Wis., 


ELECTRICAL SECURITIES. 

The stock market last week developed a sluggish attitude, which 
in large measure characterizes the state of affairs throughout the 
land in general. While it may seem an indication of little wisdom 
to say that the weather conditions which have been visited upon the 
entire norih temperate zone are almost wholly responsible for 
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in many quarters as resulting in the withholding of immense 


‘amounts of money which usually change hands through retail 


channels at this period of the year. It is easy also to make the 
step of eliminating luxuries when events have made it essential 
to do without many comforts which are usually considered of the 
ordinary character. And when there is a tendency toward simplic- 
ity in domestic affairs it is usually because of an intuitive sense 
that a like trend toward retrenchment is due in business circles. 
Notwithstanding so many near-adverse conditions, however, there 
still remains a feeling of cheerfulness, and a disposition to believe 
that what difficulties there may be due to increased cost of ma- 
terial and backwardness of season, these will be susceptible of ready 
adjustment. The failure of the firm of Milliken Brothers is a warn- 
ing to those who would spend overmuch in creating new op- 
portunities and leave not enough to work these opportunities up to 
a self-supporting condition, for no matter what the collateral, 
When money is scarce its hard to get it. The veto by Governor 
Hughes of the two-cent railroad bill in New York state, and the 
splendid argument laid down as to his reasons for so doing, have 
been applauded by all sorts and conditions of people, and seem to 
indicate a sentiment that is fast taking hold, that simple justice, 
after all, is what the corporation as well as the man on the street 
are entitled to. 


ELECTRICAL SECURITIES FOR TIE WEEK ENDING JUNE 15. 


New York: Closing. 
-Allis-Chalmers common...............ee00. 10 
Allis-Chalmers preferred.............00000. 2814 
Brooklyn Rapid Transit...... E TE E 52 
Consolidated GaS..... 0... ccc cc ee ee eee 11614 
General Electric (ex-dividend).............. 137% 
Interborough-Metropolitan common......... 151% 
Interborough-Metropolitan preferred (ex-divi- 

dend) 5 hs 3.6 aces oh oes Pate T eae ee eed 44 
Kings. County Blectri€.scc. ka ine ict seas ox 119 
Mackay Companies .(Postal Telegraph and 

Cables) common (ex-dividend)......... 66 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 64 
Manhattan Elevated (ex-dividend).......... 1324 
Metropolitan Street Railway................ 85 
New York & New Jersey Telephone.....:... 112 
. Weosterm Cmon a Deco na ea users aaa es 19% 
Westinghouse Manufacturing Company...... 14244 


Directors of the General Electric Company have declared the 
regular quarterly dividend of 2 per cent, payable July 15 to stock- 
holders of record June 15. Books do not close. 

The directors of the Western Union Telegraph Company have 
declared the regular quarterly dividend of 114 per cent, payable 
July 15 to stockholders of record June 20. Books closed June 20 
and will reopen July 1. 


Boston: Closing. 
American Telephone and Telegraph (ex-divi- 

GOT Joine eek eran ste Peak ahd aa Ocak elon 10414 
Edison Electric Illuminating. .............. 205 
Massachusetts Electric... .......... 0. ee eee 55 
New England Telephone..................0.- 110 
Western Telephone and Telegraph preferred. 69 

Philadelphia: Closing. . 
Electric Company of America............... 91% 
Electric Storage Battery common........... 48 
Eleetric Storage Battery preferred.......... 48 
Philadelphia Electric................ cc wees T% 
Philadelphia Rapid Transit................. 22% 
United Gas Improvement................... 90% 

Chicago: Closing 
Chicago Telephone................c cee w ees 124 
Chicago Edison Light................ 000 eee 138 
Metropolitan Elevated preferred............ 62 
National Carbon common...............e00. 71 
National Carbon preferred................:.- 111 
Union Traction common.................... peue 
Union Traction preferred...............000. — 


At the annual meeting of the Chicago Edison shareholders held 
June 10, the old board of directors was reelected, but before action 
on the election of officers was taken the meeting took an ad- 
journment to Monday, July 15, on account of the probability that 
the board of directors would presently recommend a consolidation 
of the company with the Commonwealth Electric Company. For 
the same reason the annual meeting of the/Commonwealth Electric 
Company held some time ago has also adjourned-till July 15. The 
merger has been expected for a long time, and is regarded as a 
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ELECTRIC RAILWAYS. 


AMITYVILLE, N. Y.—The village board has granted a franchise 


to the Huntington & Babylon Railroad Company. - 


ELIZABETH, N. J.—The Morris County Traction Company has 
been granted a forty-year franchise by the town of Summit. 


SOUTHPORT, N. Y.—A franchise has been granted to the 
Elmira, Corning & Waverly Railroad Company. 


BELLEFONTAINE, OHIO—The Schoepf Traction Syndicate has 
purchased a ninety-acre farm west of this city. It is reported that 
a power-house will be erected. 


GRAFTON, W. VA.—The directors of the Grafton Traction Com- 
pany have let the contract for the construction of the company’s 
street railway to Talbott Brothers, of Fairmont. 


PEORIA, ILL.—The Peoria, Bloomington & Champaign Traction 
Company has certified to the secretary of state at Springfield an 
increase in capital stock from $5,000 to $500,000. 


TAYLORVILLE, ILL.—The city council has granted a franchise 
to the Springfield & Southeastern Traction Company. The company 
will begin work at once. 


WORCESTER, MASS.—The Uxbridge & Blackstone electric 
street railroad has passed into the control of the New York, New 
Haven & Hartford interests. 


VANCOUVER, WASH.—The Washington Railway and Power 
Company, of Vancouver, filed, on May 21, at Olympia, Wash., a cer- 
tificate of increase of capital stock from $150,000 to $500,000. 


ROCKVILLE, MD.—It is announced that the Washington & 
Rockville Railway Company will soon begin the work of extending 
its road, which now connects Washington and Rockville, to Gaithers- 
burg. 

SAN BERNARDINO, CAL.—H. E. Huntington has taken over 
the lines of the San Bernardino Valley Traction Company, and the 
company’s headquarters will be transferred to Los Angeles. There 
will be no change in the personnel. 

DUNKIRK, N. Y.—The Buffalo & Lake Erie Traction Company 
has entered into an agreement with the Ontario Power Company 
for electrical power for the main Buffalo and Erie line, Dunkirk 
system, and all suburban lines in this territory. 


COBALT, ONTARIO—J. W. Fitzpatrick and the Hon. Frank 
Latchford, directors of the new Nipissing Central Railway Company, 
want to construct an electric road from Cobalt to New Liskeard at 
once. Their charter empowers them to build and operate from 
Temagami to Abitibi. l 

NEW YORK, N. Y.—The Nassau Electric Railroad Company 
has mortgaged its property to the Central Trust Company for $5,- 
000,000. The mortgage is for ten years from March 29, 1907. The 
Brooklyn Elevated Railroad Company mortgaged its property for 
$20,000,000 to the Central Trust Company for ten years. 


NEW YORK, N. Y.—The board of estimate and apportionment 
has granted a franchise to the Fort George Street Railway Company 
to construct an overhead trolley from the Dyckman street station 
of the Interborough Rapid Transit Railway upon and along St. 
Nicholas avenue to its intersection with West 190th street. There 
was no opposition to the granting of the franchise. 

CANANDAIGUA, N. Y.—The promoters of the Canandaigua- 
Southern Electric Railroad, through the Bristol valley, from 
Canandaigua to Naples and thence to Atlanta, in Steuben county, 
have filed the documents necessary to permit them to extend the 
road six miles farther than was originally intended, so as to reach 
Wayland. 

CINCINNATI, OHIO—At the annual meeting of the Mansfield 
Railway, Light and Power Company, the old board of directors re- 
tired and the following were elected: S. N. Ford, C. F. Ackerman, 
F. L. Fuller, T. W. Latham, C. S. Sotherden, Reid Carpenter, A. S. 
Huey and George Koehler. S, N. Ford was elected president and 
S. A. Foltz secretary. A good statement of earnings for the year 
was made. 

WASHINGTON, D. C.—It is said by an officer of the newly built 
electric road to the Great Falls that during the seven months of 
last year, which is the time thə road was operated from the date 
of ite completion, the net earnings amounted to over two per cent 
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on a capital of $2,000,000. This year, with the double-track road, 
which was not available last year, it is expected a dividend of good 
size will be paid from the earnings of the company. 


ROME, N. Y.—A special meeting of the stockholders of the Rome 
City Street Railway Company will be held June 22 in Rome, for the 
purpose of voting upon a proposition to increase its capital stock 
from $150,000 to $500,000. Notices to this effect, signed by Horace 
E. Andrews as president, have been sent out. The proposed increase 
is to allow for future extensions. It is understood that it applies 
particularly to a contemplated electric line extending west from 
Rome. 


ONANCOCK, VA.—Word has been received from Umberhauer & 
Company, of Philadelphia, that it will take the issue of $100,000 
thirty-year five per cent bonds of the Accomac Traction and Power 
Company. This, with the stock subscriptions, wili be sufficient to 
complete the road from Onancock to Tasley, thence to Accomac 
Courthouse, thence to Metompkin Bay, the aggregate distance being 
about nine miles. Work will be commenced in a short time and 
pushed to completion. 


CHICAGO, ILL.—North Shore capital is being interested in a 
project for an electric line from Lake Forest to connect the Lake 
county summer resorts. It is proposed to run the line to Fourth 
Lake on the north, Round Lake on the west, Gray’s Lake ou the 
south, with connections to some of the other lakes in that vicinity. 
This line would reach all of the important resorts in McHenry 
county, many of which now are remote from steam and electric 
lines. 


BLOOMINGTON, ILL.—The McKinley system of interurban 
electric railways is preparing to operate through trains between 
St. Louis and Danville, which is situated practically on the Illinois- 
Indiana state line. The connecting line between Decatur and Cham- 
paign is finished, except the erection of a bridge across the Sanga- 
mon river, east of Decatur. Work is progressing on the bridge, and 
as soon as it is done there will be a direct route from St. Louis via 
Springfield and Decatur, to Danville. 


BUCYRUS, OHIO—The city council has granted two electric 
railway franchises. A franchise was granted to the Columbus, 
Marion & Bucyrus Electric Railway Company, having a line in 
operation between Columbus and Marion and an extension now 
building from Marion to Bucyrus. The second franchise was to the 
Toledo, Bucyrus & Columbus Electric Railway Company, with a 
line under contemplation from Fremont to Bucyrus via Tiffin and 


Melmore. The line has been surveyed, all franchises granted and 
partially financed. These two links will connect Toledo with Cin- 
cinnati. 


ST. LOUIS, MO.—The farmers along the survey of the old St. 
Louis & Sioux City railroad have made a tempting offer to railroad 
companies with a view to getting an electric road through from St. 
Charles to Vandalia, Mo. If the offer is accepted by any road, a long- 
needed route will be completed for the transportation of passengers 
between these towns, as well as a heavy freight service. The farmers 
state. that they will give $1.00 an acre on all lands lying within a 
few miles of the proposed line to the amount of $500 per mile. and 
give as a bonus the right of way to any company that will build 
the line. The territory along the survey of the old St. Louis & 
Sioux City Railway Company is one of the richest in the state, not 
only in agriculture, but in undeveloped coal flelds, and is thickly 
populated. 


WESTERLY, R. I.—A reorganization of the Pawcatuck Valley 
Street Railway Company has been effected by a committee of bond- 
holders consisting of E. P. Shaw, Jr., of the Boston & Worcester 
Street Railway Company; H. F. Walker, president of the Warren 
National Bank, of Peabody, Mass., and Rufus Coffin, of the firm of 
Rufus Coffin & Company, investment brokers. This railroad de- 
faulted on its interest November 1, 1906. It had bonds for $100,000 
first mortgage, $40,000 second mortgage and capital stock $75,000. 
A majority interest of the bonds and stocks was owned by W. L. 
Mauran, of the Westerly Light and Power Company, and by an 


arrangement with the committee the outstanding bonds were can- 


celled and a new mortgage of $50,000 was placed upon the property, 
with an additional amount of $14.000 contributed by the bond- 
holders, which money has gone into permanent improvements and 
is now covered by the new mortgage. This road runs from Westerly 
to Watch Hill and has a large summer patronage. 


June 22, 1907 


INDUSTRIAL ITEMS. 

THE H. B. CAMP COMPANY, 85 Hartford Building, Chicago, 
Ill., E. V. Johnson, western manager of sales, announces a new 
series of attractive folders on the use of Camp conduit. The 
company will be glad to mail this literature to any one interested. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has published a handsome booklet describing the Westinghouse 
storage battery and illustrating the method of assembling and the 
various forms in which this storage cell is furnished. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that its Seattle, Wash., office, in charge of G. W. Pulver, 
district manager, has been moved to 115 Jackson street. 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., and 
New York, N. Y., has found it necessary to increase the personnel 
of the New York office, which is under the management of H. W. 
Bliven, by adding Smith T. McLean to the staff. Mr. McLean has 
been at the factory in -Bridgeport, but from now on he will be 
identified with the sales department. 


THE STANDARD VARNISH WORKS, 29 Broadway, New York 
city, has published a new catalogue devoted to S. V. W. insulating 
specialties. A feature of this catalogue is the “Insulator’s Index,” 
reference to which indicates the varnish or compound best suited 
for various classes of work; there are also several pages devoted 
to the latest means of insulation, that is, by drying and impregnat- 
ing in vacuum. This system is being rapidly introduced into the 
shops of large electrical manufacturers and electric railway repair 
shops. ‘Copies of this catalogue will be furnished by the company 
upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has ready for distribution the following new literature: price list 
No. 5,165, Edison miniature incandescent lamps (carbon filament) ; 
bulletin No. 4,493, parts of R controllers; No. 4,498, Thomson single- 
phase, high-torque induction wattmeters; bulletin No. 4,499, cast- 
grid rheostats, type CG; bulletin No. 4.502, G. E. knife-blade 
switches, type L, form D-12; bulletin No. 4,503, CQ generators and 
balancer sets; bulletin No. 4,508, commutating pole railway motors; 
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bulletin No. 4,510, electrically operated, ratchet-driven, rheostat | 
switches; bulletin No, 4,511, lightning arresters, 1907 types; and 
booklet illustrating and describing the electrification of the West 


_Jersey & Sea Shore Railroad. 


THE HOLOPHANE COMPANY (sales department), New York 
city, has recently enlarged its offices and now occupies the eighth 
and ninth floors of the Glaeckner Building, 227 Fulton street. 
The engineering department of the company is composed of some 
of the best-known illuminating engineers in the country. The com- 
pany has opened a branch office at 157 Minna street, San Francisco, 
Cal., under the management of F. H. Poss, who is well known to the 
trade on the Pacific Coast. A large lime of globes and reflectors 
will be carried at this office which will enable it to make prompt 
deliveries. Only standard packages will be sold. : 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., has 
published -an elaborate catalogue describing in detail its electrical 
measuring instruments. The apparatus is illustrated in detail, and 
careful descriptions are given of the characteristics and use of 
each instrument or auxiliary. A number of instruments are cata- 
logued for the first time, as follows: No. 2,400, portable telescope 
galvanometer; No. 4,305, Kelvin bridge; direct-reading ohmmeter; 
dial decade portable testing set; No. 5,420, fault finder; No. 5,365, 
bridge for locating faults in power circuits; No. 7,000 alternating- 
current-direct-current comparator; No. 5,513, alternating-current 
generator and commutator; synchronizing and speed controlling 
apparatus; resistance thermometer. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a series of very attractive and handsome advertising literature de- 
voted to lighting with various forms of Nernst lamps. An at- 
tractive booklet is entitled, “A Departure in Office Buildings,” de- 
scribing the lighting features of the Larkin Administration 
Building. Other publications are entitled, “Electric Lighting in the 
Department Store,” “The Lighting of Public Buildings,” “The Art 
of Lighting,’ “Maximum Economy in Electric Lighting,” “Bank 
and Office Lighting by Electricity,” “The Nernst Lamp,” “The Style 
and Distribution of Nernst Lamps for Effective Illumination,” “The 
Nernst Series-Alternating Vertical-Glower Street Lighting System.” 
There is also the June issue of “The Glower.” 


Record of Electrical Patents. 


Week of June 11. 


856,260. TELEPHONE APPARATUS. William Kaisling, Chicago, 
Ill., assignor to Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. An enclosing case for telephones. 


856,273. RAILWAY SWITCHING SYSTEM. William Macomber, 
Buffalo, N. Y., assignor to General Railway Signal Company, 
Buffalo, N. Y. An electrical system for operating a rail switch. 


856,275. HIGH-TENSION ELECTRIC FIXTURE. Albert S. Marten, 
East Orange, N. J., assignor to the Tea Tray Company, Newark, 
N. J. An electric lamp fixture. 


856,277. ELECTROLYTIC TANK. John F. Miller, Trail, British 
Columbia, Canada. A wooden electrolytic tank. 


856,290. SIGNALING MECHANISM. Walter A. Pearce, London, 
England. An electromagnetic signal. 


856,292. SAFETY FUSE. William J. Phelps, Detroit, Mich. An 
enclosed fuse, 


856,321. ELECTRICAL CONTACT-JOINT. Reinhold H. Wappler, 
New York, N. Y. A flexible connector. 


§56,324. RAILWAY SWITCH-OPERATING AND SIGNALING SYS- 
TEM. Asbury G. Wilson, Wilkinsburg, Pa., assignor to the 
Union Switch and Signal Company, Swissvale, Pa. A motor- 
operated railway switch. 

856,328. THERMOSTATIC APPARATUS. Edward F. Woodman, 
Boston, Mass. A thermostatic circuit-changer. : 
856,393. ENCLOSED FUSE. Robert C. Cole, Hartford, Ct., assignor 
to the Johns-Pratt Company, Hartford, Ct. A case for an 

enclosed fuse. 

856,412. ELECTRIC METER. Arthur J. Martin, Rugby, England, 
assignor to General Electric Company. A recording meter. 
856,414. DYNAMOELECTRIC MACHINE. Charles A. Mudge, New 
York, N. Y., assignor to Electro-Dynamic Company, Bayonne, 
N. J. A dynamo with symmetrically spaced pole faces, but un- 

symmetrically spaced pole cores. 


856,417. ELECTRICAL CONTROLLER FOR STEAM PLANTS, 
ETC. John A. Olson, Minneapolis, Minn. An electrically con- 
trolled steam valve. 


856,422. GEAR-CASE. William J. Reich, Wilkinsburg, Pa., as- 
signor to Westinghouse Electric and Manufacturing Company. 
A gear-casing for a railway motor. 


856,423. VENTILATING DYNAMOELECTRIC MACHINES. Henry 
G. Reist, Schenectady, N. Y., assignor to General Electric Com- 
pany. Fan blades mounted on the armature. 


856,424. CONTROLLING AN ELECTRIC CANDY-SPINNING MA- 
CHINE. Albert D. Robinson, Lynn, Mass., assignor to General 
Electric Company. The heating circuit can be closed only when 
the motor is running. 


856,425. CIRCUIT-BREAKER. Benjamin P. Rucker, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A circuit-breaker operating in a plane perpendicular to 
its base, 


856,429. COMMUTATOR BRUSH. Robert Siegfried, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Company. 
A brush with a flexible metallic connector. 


856,430. SYSTEM OF ELECTRICAL DISTRIBUTION. Simon B. 
Storer, Syracuse, N. Y., assignor to Westinghouse Electric and 
Manufacturing Company. A two-phase system employing auto- 
transformers, 


856,433. CENTRIFUGAL SWITCH FOR ELECTRIC MOTORS. 
Knut Tornberg, Lynn, Mass., assignor to General Electric 
Company. A centrifugal short-circuiting switch for induction 
motors. 


856,440. BLOCK-SIGNAL SYSTEM. Elmer F. Bliss, Schenectady, 
N. Y., assignor to General Electric Company.) An Alternating- 
current open-circuit signaling system, 
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856,441. MAXIMUM-DEMAND INDICATOR. Francis H. Bowman, 
Pittsfield, Mass., assignor to Stanley-G. I. Electric Manufactur- 
ing Company. A liquid indicator. 


856,448. CONTROL SYSTEM FOR ELECTRIC VEHICLES. Will- 
iam Cooper, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. A multiple-switch controller. 


856,465. BLOCK-SIGNAL SYSTEM. Laurence A. Hawkins, Sche- 
nectady, N. Y., assignor to General] Electric Company. A sig- 
naling system using adjacent sources of current differing in 
phase. 


856,414 —DYNAMOFLECTRIC MACHINE. 


BLOCK-SIGNAL SYSTEM. Laurence A. Hawkins, Sche- 
nectady, N. Y., assignor to General Electric Company. An 
alternating-current signaling system. 


856,466. 


856,467. BLOCK-SIGNAL SYSTEM. Laurence A. Hawkins, Sche- 
nectady, N. Y., assignor to General Electric Company. Inductive 
windings cross-connect the rails on both ends of each block. 


856,475. PRODUCTION OF CALCIUM ALLOYS. Franz von Kiigel- 
gen and George O. Seward, Holcombs Rock, Va. A molten cal- 
cium salt is electrolyzed with a cathode of fused zinc. 


856,476. ELECTRICAL CONTROLLER. George Laird and John P. 
Todd, Manchester, England, assignors to Westinghouse Electric 
and Manufacturing Company. A circuit-breaker is interposed 
in the controller circuit. . i 


856,477. ALTERNATING-CURRENT ‘MOTOR. Benjamin G. 
Lamme, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A motor with a winding adapted to 
produce a plurality of poles. 


856,483. AUTOMATIC GAS-FEED FOR VACUUM-TUBE LAMPS. 
Daniel M. Moore, Newark, N. J., assignor to Moore Electrical 
Company, New York, N. Y. An electromagnetic regulating gas 
valve. 


856,484. AUTOMATIC GAS-FEED FOR VACUUM TUBES. Daniel 
M. Moore, Newark, N. J., assignor to Moore Electrical Company, 
New York, N. Y. A thermostatic gas valve. 


856.497. ILLUMINATING MIRROR. Arthur D. Southam and 
Horace C. Hides. Hartford, Ct. Incandescent lamps are enclosed 
within a chamber attached to the mirror. 


856,503. TROLLEY WHEEL. Charles F. Wilson, Brooklyn, N. Y. 
A wheel having a chamber for lubricant. 


856,441.--MAXIMUM-DEMAND INDICATOR. 
KEYBOARD TELEGRAPH-TRANSMITTER. 


856,504. 
Wolters, 
and slide. 


896,511. SIGNALING SYSTEM. George H. Bowen, Boston, Mass., 
assignor to Boston Automatic Fire Alarm Company, Boston, 
Mass. A watchman’s recording system. 

856,512. WIRE CLAMP. James Bowers, Caldwell, N. J. A slotted 
bolt clamp. 

896,935. TROLLEY POLE FOR CONDUCTING ELECTRIC CUR- 
RENT TO VEHICLES. Robert Lindsay and John Lindsay, 
Dunedin, New Zealand. A telescoping pole. 

856,540. STARTER FOR ELECTRIC MOTORS. William C. Mayo 
and John Houlehan, El Paso, Tex., assignors of one-third to 


George B. Briggs, El Paso, Tex. Propelling means are provided 
for moving the controller arm. 


Richard 


Diisseldorf, Germany. <A key having a contact rall 
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856,566. WINDINGS FOR ELECTRICAL APPARATUS. Miner 
Barcus, Schenectady, N. Y., assignor to General Electric Com- 
pany. A transformer winding. 


856,570. TELEPHONE-SYSTEM. Frank B. Cook and James G. 
Nolen, Chicago, Ill.; said Nolen assignor to said Cook. A 
manual system. 


856,583. BLOCK-SIGNAL SYSTEM. Laurence A Hawkins, Sche- 
nectady, N. Y., asSignor to General Electric Company. An alter- 
nating-current signaling system operated by the moving train. 


858,741 — Loan EQUALIZER FOR GENERATORS. 


ELECTRIC SPARKING PLUG. Charles E. Reed, Jr., 


856,602. 
Chicago, Ill. 
chamber. 


§56,604. ELECTRIC SELF-PLAYING VIOLIN. Henry K. Sandell, 
Chicago, Ill., assignor to Mills Novelty Company, Chicago, Ill. 
A device driven by a motor. 


$56,670. BLOCK-SIGNAL SYSTEM. Charles C. Anthony, Phila- 
delphia, Pa. Single-track roads. 


856,716. PHOTOGRAPHIC-PRINTING MACHINE. Hervey H. Mc- 
Intire, South Bend, Ind. A timing device is attached for turn- 
ing off the lamp. : 


856,722. AUTOMATIC GRIP-CORD ADJUSTER. Otto Pedersen, 
Chicago Heights, Ill. A cord adjuster. 


856,736. ELECTRICAL HEATER AND EXPANSION COIL. Milton 
H. Shoenberg, San Francisco, Cal., assignor by direct and mesne 
assignments, to Consolidated Electric Appliance Companies, 
Limited, San Francisco, Cal. The heater is inclosed within a 
hot conducting tube. 


856,741. LOAD EQUALIZER FOR GENERATORS. Severn D. 
Sprong, Brooklyn, N. Y., assignor of one-half to Metropolitan 
Engineering Company. A device for equalizing the loads on 
plurality of generators. 


856,755. ELECTRIC-LAMP SOCKET. 
N. Y. A method of construction. 


856,782. THIRD-RAIL COVER FOR ELECTRIC RAILWAYS. 
William F. Kemper, Chicago, Ill. A sliding rail guard, 


A plug with a tubular neck forming the sparking 


Joseph Amon, New York, 


$56,782.—Tuitrp-Rath COVER For ELECTRIC RAILWAYs. 


856,794. PIANO PLAYER. Robert Morgan, Ellsworth, Kan., as- 
signor of one-half to Emile E. Kolochney, Ellsworth, Kan. An 
electromagnetic device. 


§56.801. INSULATOR. Charles L. Peirce, Jr., Chicago, Ill., as- 
signor to Peirce Specialty Company, Chicago, Il. An insulator 
mounted on a metallic bracket. 


856,807. ELECTRIC HEATER. Joseph S. Reynolds, Santa Barbara, 
Cal. The coils are attached to a heat-resisting plate. 


856,837. TELEGRAPH APPARATUS. Victor C. Balding, Little 
Rock, Ark. A perforator for telegraph strips. 


856,961. SPEED-GOVERNOR FOR ARMATURE SHAFTS, ETC. 
Edward B. Jacobson, Pittsfield, Mass., /assignor to Pittsfield 
Spark Coil Company, Pittsfield); Mass/\A\ centrifugal. governor. 
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RADIUM IN SEARCH OF A PARENT. 

Radium may be considered as one of the infants of the family 
of chemical elements, young so far as our acquaintance with it is 
concerned, and young, it is said, even in actual years; for while 
until recently we have been content to accept the chemical ele- 
ments as we found them and to assume, so far as we could say, 
at least, they had always existed since the creation, radium, it 
is said, is a baby element only a few thousand years old. It is 
an active infant, however, and its addition to the chemical series 
has caused a much greater stir in scientific society than did any 
other element, or, at least, any added since chemical science was 
well established. 

Ever since this new member of the family was recognized, it 
has attracted to itself a great deal of attention because of cer- 
In some of these it does 
not stand alone, as there are certain other elements sharing them. 


tain peculiarities which it possesses. 


Certain ones, like uranium, are old acquaintances; others, such 
as actinium, are more recent acquisitions; but, in the popular 
mind, at least, these but little understood marvels are inseparably 
associated with radium. 

One of the peculiarities of this element—if such it be— 
which, from a scientific standpoint, may be the most important 
characteristic, is its appearance in places where it apparently did 
not exist before—that is, its production or generation from some 
In other words, this new addition to the fainily 
of chemical elements insists on having a parent, and is not 


other element. 


satisfied even with its astonishing properties, but must have a 
family tree; and certain of its admirers are now busily engaged 
in tracing back the line of descent and in establishing the rela- 
tionship between the newcomer and several other elements. 

It is generally considered that radium, and possibly actinium, 
are ultimately descended from uranium, and until recently it 
was thought that the immediate predecessor or parent of radium 
was actinium, the latter descending, more or less directly, from 
uranium. The relationship has, however, never been definitely 
established, and a more recent investigation by Dr. E. Ruther- 
ford, a brief account of which is given in Nature (London) for 
June 6, seems to show that actinium is not the parent of radium; 
that although it may represent one generation, the true parent 
has not yet been identified nor named, although it is apparently 
possible to separate it from actinium and uranium. The new 
element, it is expected, will soon be described and properly 
christened. 

This particular phase of the study of radioactive elements 
is of absorbing interest, but unfortunately, or otherwise, we have 
as yet discovered no method of controlling/the changes or trans- 
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mutations. Experiments are therefore slow, and have but little 
attraction for those who like to produce effects; but there are 
others who apparently are determined to pursue this matter to 
the end, and it may be that eventually we may be required to 
adopt a new chemical chart which will arrange the elements in 
generations, and not merely group those together which inherit 
certain family characteristics. 


METER MAINTENANCE IN SMALL CENTRAL 
STATIONS. 

The inspection, testing and repairing of consumers’ meters 
is one of the most important features of central station work, 
and practically all large companies have taken great pains to 
perfect their organization in this line of activity. The larger 
the number of consumers, the more important it becomes that 
small errors in individual meters shall not be multiplied to a 
loss of many hundreds of dollars a year of legitimate revenue. 
The accuracy of the ordinary electric service meter is little short 
of remarkable, considering the demands upon it for light and 
partial load registration, and it is interesting to note that the 
larger meters used in the main generating plants are in the 
class of precision instruments when properly treated. At a recent 
meeting of the American Institute of Electrical Engineers in 
Boston, Mr. L. L. Elden, of the Boston Edison Company, pointed 
out that the accuracy of the large meters used in his company’s 
generating plants is ordinarily close to 100 per cent for all 
commercial service. 

Unfavorable location and ill-use of consumers’ meters opens 
the way to endless complaints in addition to the possible loss of 
revenue which properly belongs to the central station company. 
It is unfortunate that the meter question as a whole is viewed 
with so much disfavor by consumers, and any one who has ever 
acted as arbitrator between a central station and its customers 
on the subject of meter readings and the resulting bills knows 
how difficult it is to convince the public that a meter is accurate, 
even within twenty-five or thirty per cent. Even where a state 
board tests consumers’ meters for a nominal fee, returning the 
money in case the meter is too fast, as in Massachusetts, the 
public can be brought only with the greatest difficulty to accept 
an adverse decision. Hence the great importance of doing every- 
thing possible to disarm suspicion on the part of consumers. 
Even a small central station can afford to install a meter in a 
glass case in its main offices near the cashier’s window and by 
suitable wiring and switches connect it with different sizes and 
number of lamps, so that the public can note, by the increase 
or decrease in the speed of the disc's rotation, the exact corre- 
spondence with the load connected in circuit. Such an arrange- 
ment, properly labelled, is worth more to a central station which 
has to meet hostile criticism than dozens of newspaper :quibs 
about the company’s good intentions. 

The cost of regularly testing meters is often regarded as 
prohibitive by small stations, with the result that the consumer’s 
installation is left to its own devices until such date as the meter 
‘egins to run much too fast for the consumer's satisfaction. It 


would seem doubtful if more than a year should be allowed to 
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pass without a test of each consumer’s meter, even in a small 
system. ‘The moral effect of such a test is no small part of its 
value, but most of all it is essential that the company should have 
the benefit of accurate readings. The errors of individual meters 
in small systems are proportionately of greater consequence 
than in large stations. The meter stands at the end of a long 
chain of energy transformation in the modern central station 
system, and every kilowatt-hour which it fails to register is 
multiplied by the reciprocal of the transmission and generating 
plant efficiency in its effect upon the fuel bill and wages account 
per unit of output. There is no question that some of the 
Inoney expended by small plants to secure higher economy of 
current generation may be profitably diverted to the better care 
Meter tests 


are easily made with the portable apparatus now available, and 


of meters installed in their consumers’ premises. 


there is reason to believe that the importance of this work, even 
in small systems, will constantly be better appreciated in the 


future. 


—_ ae a ce een, eae ae 


THE RUBBER OUTLOOK. 

The position occupied by rubber in the industrial world is 
unique, for as yet no satisfactory substitute for its most 
important uses has been found, and were it possible to reduce its 
cost, either by improving the methods of harvesting and culti- 
vation, or by increasing the output, its application would be 
greatly extended. The situation, on the whole, is said to be 
encouraging. The latest review of the field was made in a 
paper read in the latter part of April last by Mr. Herbert 
Wright, before the London Society of Arts. This paper dealt 
with the subject mainly with reference to Great Britain’s tropical 
colonies, but did not neglect to refer briefly, at least, to other 
sources. It was shown that the world’s consumption of rubber 
for 1906 was over 62,000 tons. This represents a steady increase. 
The price, also, was the highest reached during the last seven 
years. It was pointed out that at the present time we are 
almost absolutely dependent upon indigenous trees in certain 
tropical forests, but, fortunately, we should begin to reap the 
benefits of the planting that has been done. Indeed, in certain 
sections the output of cultivated rubber has become important. 

In the discussion of the paper one speaker, while not wish- 
ing to minimize the importance of rubber planting, called atten- 
tion to the possibility of the production of artificial rubber, 
drew an analogy to the history of the cinchona industry, in which 
a synthetic compound had taken the place of the natural product. 

Another speaker, Mr. Fritz Zorn, took issue with this view. 
Although he was glad a note of warning had been struck, he 
was of the opinion that the cultivation of rubber is now mainly 
a question of organization. It is known that the plants can be 
grown successfully, and will produce freely. The problem, 
therefore, reduces to one of economical harvesting and placing 
the product on the market. There was one point which, however, 
should not be overlooked. As yet but little has been said about 
the probabilities of damage to the crops due to disease, par- 
ticularly of plants growing in new localities. With respect to 
the artificial production of rubber, he thought that.the danger 
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there was comparatively slight. There are two difficulties to be 
overcome. The first is the discovery of the means for making 
a satisfactory substitute; the second is the problem of doing 
so at a cost which will enable the artificial rubber to compete 
with the natural product. The price of Para rubber last year 
ranged from $1.25 to $1.40 a pound, but these figures are not 
those with which the artificial product would have to comovete. 
To be successful, he thought that the cost of production of the 
latter would have to be, roughly, about twenty-five cents a 
pound, and unless it could be brought below this, the planter 
had nothing to fear. 

There are several features entering into this industry which 
did not enter into the cinchona industry. This drug was wanted 
for a particular purpose, and its use has not been extended by 
the reduction in price. With rubber the case is entirely other- 
wise, for the use of this material to-day is limited only by its cost. 
If it could be made cheaper, its use would correspondingly 
increase, and this, of course, would tend to keep up the price. 
As indicating the many applications which would not be 
unlikely should rubber become cheap, he said that it would 
furnish a most excellent material for street paving, and men- 
tioned that a certain section at Euston station, London, had been 
paved with a rubber composition eighteen years ago, and up to 
the present time has worn only about five-eighths of an inch. 
This would seem to demonstrate that, compared with wood, 
asphalt and pavings of that description, rubber would be much 
cheaper in the long run, because of its enormous durability. He 
said that while the present consumption is 65,000 tons a year, 
with the price at about $1.25, that a reduction in price to $1 a 
pound would double the consumption, and a further reduction 
to seventy-five cents a pound would quadruple it. Therefore, even 
though the cost could be reduced to twenty-five cents, there 


was not much fear of over-production for many years to come. 


It seems probable that rubber will take a very much important 
place among engineering materials than is to-day accorded it, 


perhaps becoming not much less important than copper. 


THE PROPERTIES OF ELECTRONS. 

In taking upon himself the task of preparing and present- 
ing before the American Institute of Electrical Engineers a 
résumé of the work which has been done in that rew branch 
of physical science which deals with the electrons, Dr. Samuel 
Sheldon has done an acceptable service. Although the newer 
ideas developed from the study of these apparently sub-atomic 
particles are referred to not infrequently in discussions before 


the Institute, no paper has been devoted especially to this sub- 


ject, and it is thus highly proper that for his presidential address | 


Dr. Sheldon should select this topic, which, moreover, is one in 
which he, himself, is particularly interested, and to which he 
has devoted a good deal of time and study. 

It is, of course, true that the ideas grouped about the elec- 
trons are not universally accepted, and there are some who object 
to using them in an endeavor to explain many puzzling phenom- 
ena. Yet it should be remembered that these ideas are merely 


put forward as a general hypothesis, which is serving an exceed- 
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ingly useful purpose in directing investigations and in bringing 
to light new facts. A great many of these new facts are in 
accord with ideas set forth before the facts themselves were 
observed, and it is also true that not a few new facts are at 
variance with the hypothesis. This is, of course, to be expected, 
because of our present incomplete knowledge, which forces us to 
treat as a more or less simple structure a body which is believed 
to be exceedingly complex. Hence it has been necessary to make 
We 


are as yet groping with difficulty in the dimly lighted field of 


new assumptions in order to explain the new phenomena. 


science, and should gratefully accept every new observation 
which tends to give us a better idea of what is in the field; and 
we should not reject that aid to this work which is furnished 
by a working hypothesis. 

The presidential address consisted of a summary of the work 
which has been done up to the present time, avoiding, as far as 
possible, abstruse analytical arguments, but stating the deduc- 
tions drawn and the reasons leading to them. There are many 
paths in this field, each apparently leading in a direction of 
its own, but happily for the electron theory, the idea of a sub- 
atomic particle or point of strain in the ether possessing a nega- 
tive charge of electricity, or producing that effect which we 
attribute to such a charge can at the present time, at least, be 
usefully employed for explaining why what happens does happen. 

Possibly at this time the division of this study of the most 
immediate practical importance is that dealing with the produc- 
tion of light, but, unfortunately, none of the conceptions 3o far 
offered for this phenomenon can be considered entirely eatis- 
factory. Light is supposed to be produced by violent vibration 
of the atoms of the incandescent matter and by the electrons or 
corpuscles as well, but by just what mechanical process can not 
be said. It may be that the luminous rays are due merely to the 
vibration of the electron alone, but some reason must be found 
for explaining the spectral lines of all elements. Connected 
with this phase of the subject is the study of selective radiation, 
by taking advantage of which it was hoped that a better trans- 
formation efficiency might be obtained for our illuminants. Still 
another interesting phase is luminescence, or the production of 
light by some other cause than the mere absorption of heat. 
It is now believed that this process is far more efficient in the 


production of light than incandescence, or the mere raising of a 


body to the luminous condition by increasing its temperature. 
Luminescence may be produced in bodies in three ways, termed, 
It is- 
remarkable that this property is possessed by certain minute 


respectively, chemico, photo and electro-luminescence. 


organisms, and it has been suggested that the secret of a more 
efficient lamp might be found in this direction. Unfortunately, 
the intrinsic brilliancy of these luminescent organisms is very 
low. Some means must be found for multiplying it greatly 
hefore any practical benefit may be expected. 


It is pleasing to find Dr. Sheldon has been able to treat this 
rather difficult subject in a simple manner, and also that he has 
brought it up to the present time and alluded to all of the most 
recent work, so that this address may be commended to all 
interested in the progress of science. 
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ANNUAL CONVENTION OF THE 
AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


NIAGARA FALLS, N. Y., JUNE 25-29. 
FIRST DAY'S SESSION. 
(By Telegraph to the Electrical Review ) 

NraGaRA Faris, N. Y., JUNE 25.—The 
twenty-fourth annual convention of the 
American Institute of Electrical Engi- 
neers was called to order by President 
Samuel Sheldon at 10 o’clock Tuesday 
morning in the Cataract Hotel. The presi- 
dent introduced Mayor A. C. Douglass, of 
Niagara Falls, saying that he had been 
identified with nearly all of the power 
= developments carried out in the last fif- 
teen years. Mr. Douglass gave an inter- 
esting sketch of some of the difficult work 
which he had encountered, and described 
a project for illuminating the falls by 
means of two large batteries of projectors, 
placed on the Canadian side, which will 
produce beautiful effects, and which will 
probably be put in service by August 15. 
Mayor Douglass then extended the frec- 
dom of the city to the Institute and as- 
sured the members of their welcome. 

President Sheldon, on behalf of the 
Institute, thanked Mayor Douglass for his 
courtesy and opened the serious work by 
the delivery of his presidential address, 
entitled “The Properties of Electrons.” 

The author explains concisely the mod- 
ern conception of the electron and traces 
briefly the work of J. J. Thomson and 
others, by means of which the charge upon 
the electron and its mass were determined. 
From this it is possible to estimate the 
size of the electron. Thomson’s specula- 
tions respecting the nature of atoms, upon 
the supposition that the atom consists of 
a sphere of uniform positive electrifica- 
tion in which are contained a number of 
moving electrons, are explained, and what 
information we have respecting positive 
and negative ions is cited. The author 
then proceeds to a discussion of the ap- 
plication of these ideas to certain physical 
processes, such as the metallic conduction 
of electricity, metallic conduction of heat, 
contact electromotive force, thermo-elec- 
tromotive force, induced electromotive 
force and the Hall effect, and shows how 
each of these can easily be explained in 
accordance with the conception of the 
electron as already discussed. 

The number of free electrons per cubic 
centimetre of metal is very large, being 
of the order of a billion billions. The 
mean free path of an electron scarcely ex- 
ceeds one-millionth of a centimetre in any 
case. -The number per cubic centimetre, 
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and the length of free path, are different 
for different metals. It has long been 
known that, with some exceptions, the 
heat and electrical conductivities of pure 
metals, when at proper temperatures, de- 
pending upon the metal, bear a constant 
ratio to each other. No satisfactory ex- 
planation of this has been given except 


that which assumes that both electricity 


and heat are conveyed by electrons, one 
under the influence of electromotive force 
and the other under the influence of tem- 
perature. Contact and thermal electro- 
motive forces may be set up at any point 
where the balance between electrons tend- 
ing to move in opposite directions is up- 
set. This may be due either to an exccss 
of ions in one metal, or to a difference in 
velocity, or to an excess of velocity due to 
temperature. If the electron, in the 
process of metallic conduction, is supposed 
to move as a charged body, it will, of 
course, be affected by transverse magnetic 
fields, and thus account for the Hall and 
other similar effects. Solid dielectrics 
properly contain some free electrons, al- 
though the number per unit volume is 
small. Free atomic atoms are probably 
absent, since conduction through their 
mediation would result in the transport of 
matter. The molecular magnetic theory 
of magnetic induction in iron can by an- 
alogy be directly applied to solid dielec- 
trices consisting of groups of molecules 
which ordinarily are not oriented, but be- 
come so under the application of an elec- 
tric force. 

Attention is also called to the effect of 
luminescence. If the nature of a body 
changes because of the light which it ra- 
diates, and it does not continue indefinitely 
to yield the same radiation, although its 
temperature be kept constant, the process 
is termed luminescence. There are other 
ways in which this may occur, termed, 
respectively, chemico, photo and electro- 
luminescence. If the intensity of radia- 
tion of a body within any region of wave- 
lengths is greater than that of a black 
body of the same temperature, lumincs- 
cence must be present. Although change 
in the character of the material as a con- 
sequence of its yielding luminescent radia- 
tion may not be capable of detection by 
chemical analysis, the atomic and mole- 
cular systems are nevertheless undergoing 
constant changes due to the loss or gain 
of electrons. The entrance of an electron 
into a system, or its ejection, must, with- 
out doubt, occasion complex harmonic dis- 
turbances of many or all the electrons in 
the system. If the luminescent radiation 
be confined chiefly to wave-lengths of the 


‘was adjourned. 
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visible spectrum, the luminous efficiency 
of the body becomes high. 

The author concludes that, although 
much is known concerning the size and 
mass of the electron, its electric and mag- 
netic effects when in motion, and its radia- 
tion effects during acceleration, little more 
is known concerning its structure than, as 
put by Larmor, “It is the intrinsic strain- 
form alone that constitutes the electron, 
and it is a fundamental postulate that 
the form can move from one portion to 
another of the stagnant ether somewhat 
after the manner of a knot slipping along 
a cord.” 

Following this, Dr. A. E. Kennelly’s 
paper was read by title, the author being 
absent. 

H. W. Fisher read a paper on the heat- 
ing of copper wires. This was discussed 
by Dr. C. P. Steinmetz and H. G. Stott, 
who approved of the general idea but cau- 
tioned against putting too much depend- 
ence on the proposed tests. 

Morgan Brooks, in a paper entitled “In- 
teraction of Synchronous Machines,” de- 
scribed a new graphical diagram for study- 
ing such machines. E. J. Berg and C. P. 
Steinmetz said in the discussion that no 
diagram based upon ideal conditions 
would give close results in practice, due 
to factors which could not be completely 
allowed for. 

The morning session was then ad- 
journed. 

During the afternoon a trolley trip was 
taken down the Niagara gorge. 

The second session was held Tuesday 
evening at 8.30. Chairman T. C. Mar- 
tin, of the building committee, made an- 
other appeal to the membership to raise 
the remainder of the money for the In- 
stitute’s share of the ground for the En- 
gineering Societies Building. 

The three papers on lightning protec- 
tion—by E. E. F. Creighton, on “Pro- 
tective Apparatus Engincering”; by P. H. 
Thomas, on “Practical Testing of Com- 
mercial Lightning Arresters,” and by 
N. J. Neall, on “A Proposed Lightning- 
Arrester Test”—were read and discussed 
together. 

Dr. Steinmetz pointed out the great 
difficulty of getting up any test, satis- 
factory from all points of view. 

Messrs. Thomas and Neall did not ap- 
prove of extending our definitions without 


a greater necd, and W. S. Lee asked for 
a test that any competent engineer could 
apply on the ground. 

L. Cohen, being absent, his paper on 
“Inductive Disturbances in Telephone 
ines” was read by title and the session 
W. H. B. 
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The New Power-House of the Jackson Electric Railway, 
Light and Power Company, of Jackson, Miss. 


HE new power-house of the Jackson 
Electrice Railway, Light and Power 
Company, of Jackson, Miss., which 

has recently been put into service, is situ- 
ated on the eastern edge of the city on a 
bluff overlooking the Pearl river bottoms, 


Fig. 1.—GENERAL VIEW OF PLANT, JACKSON 
ELECTRIC RAILWAY, LIGHT AND POWER 
COMPANY, OF JACKSON, Miss. 


and well above any recorded high-water 
mark, 

The old power-house and car barns, 
built in 1898, adjoining the north end of 
the new plant, supplied all of the power 
for the street railway system, are lights 
and most of the commercial lighting and 


By L. S. Thurston. 


1906, and the plant put into full com- 
mercial service in December of the same 
year. 

The building, erected by the Leonard 
Martin Construction Company, of Chi- 
cago, is strictly fireproof. The walls are 
of pressed brick and self-supporting. The 
floor is concrete, reinforced with steel net- 
ting, and carried on I-beams supported by 
concrete piers. ‘This forms a basement 
having a depth of eight feet, except in the 
boiler room, where the floor is laid on 
cinders on the ground. The entire build- 
ing is covered by a red-tile roof on a steel 
framework. A general view of the ex- 
terior is shown in Fig. 1. 

In the engine room, all the apparatus, 
with the exception of the boiler-feed 
pumps, the oil pumps for the lubricating 
system, and the step-bearing pumps for 
the turbines, is located on the main floor. 

The switchboard, consisting of twenty 
blue Vermont marble panels, each thirty- 
two inches wide by ninety inches high 
by two inches thick, is supported by a 
pipe framework, thirteen fect from the 
west wall. 

All 125-volt and 600-volt direct-current 
switches are mounted on the face of their 
respective panels, while all the 2,300-volt 
alternating-current oil switches are carried 
on an auxiliary pipe framework, six feet 
behind the board, and operated by hand 
through a system of bell cranks, rods and 
levers. 


meters, of which there are eight, viz., one 
for the total 600-volt, direct-current out- 
put; one for the two three-phase, 2,300- 
volt induction motors driving the railway 
generators; one for the 220-volt induction 
motor driving the exciter; one for each. 


Fig. 2.—Front VIEW oF DirREcT-CURRENT 
SWITCHBOARD. 


500-kilowatt turbo-alternator; one for 
each of the two single-phase lighting cir- 
cuits, and one for the total three-phase 
2,300-volt power circuit. Five blank 
panels are left for future equipment. 
All wires and cables are carried in con- 


rie ie ipi 


Fie. 3.—REAR VIEW or DIRECT-CURRENT SWITCHBOARD. 


power. But, owing to a great increase in 
the size of the city during the last few 
years, the capacity of the plant became 
entirely insufficient to meet the demands 
and the new one was designed. 

The actual work of construction of the 
new building was begun in February, 


The main alternating-current 2,300-volt 
busses are mounted on top of the frame- 
work and are divided into two sets, one 
for lighting and one for power. 

Figs. 2 and 3 show the front and rear 
view of the switchboard respectively. In 
the latter may be seen the recording watt- 


Fic. 4.—TurBo-GENERATORS AND EXCITERS. 


duit under the main floor, the various 
outgoing circuits being carried to a wire 
tower in the southwest corner of the 
building and from there distributed on 
pole lines throughout the city. 

Two 500-kilowatt Curtis turbine-driven 
alternators. _( Fig., 4), running) at>1,800 
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revolutions per minute and delivering 
three-phase current at 2,300) volts and 


sixty cycles, are at present installed. 

A twenty-five-kilowatt, 125-volt Curtis 
turbo-exciter furnishes excitation current 
for starting in case both alternators should 
suffer a complete shut-down, while for 
continuous operation a twenty-five-kilo- 
watt, 125-volt exciter is used, direct-con- 
nected to a thirty-five-horse-power, three- 
phase, 220-volt, sixtv-evele induction mo- 
tor running at 900 revolutions per minute, 
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turbines, was furnished and installed by 
the General Electric Company under the 
supervision of the author. All station 
wiring, however, including the connection 
of the various machines to the switch- 
board, was done by the local company. 
The condensing equipment, supplied by 
the Alberger Condenser Company, consists 
of duplicate sets of circulating and dry 
vacuum pumps, and one barometric con- 


Censer of —3,000-horse-power capacity. 


The circulating pumps (Fig. 5) are of 
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bricating system of the turbines. These 
are shown in Fig. 7. 

A hand operated traveling crane of fif- 
teen tons capacity, built by the Northern 
Engineering Company, spans the engine 
room with the exception of the bay in 
which the switchboard is located. 

An eighteen-inch brick wall separates 
the engine room from the boiler room. 
Mounted on the engine-room side of this 
wall are duplicate steam and water gauges, 
so that the engineer in charge may note 


Fie. §6.—CIRCULATING PUMPS. 


Power for the street railway is supplied 

two 250-kilowatt generators, com- 
pounded 625 to 575 volts. Each machine 
is direct-connected to a 310-horse-power, 
three-phase. sixty-evcle, 2,300-volt induc- 
tion motor, These generators likewise 
furnish current for operating several 550- 


by 


Fie, 7.—PumMp EQUIPMENT IN BASEMENT. 


volt direct-current motors installed in 
various parts of the city. 

eleven cars, operating over about four- 
teen miles of track, 
railway svstem. 

At enclosed, 
ampere are lamps are used to illuminate 
the principal streets. These are divided 
into three cireuits, being fed bv a 


100 - light, constant - current, 


constitute the street 


present 225 series Gor 


each 
air - cooled 


transformer, | These transformers take 
current directly from one phase of the 
lishitime busses, and each has its own 


panel, switches and recording wattmeter. 
The electrical equipment, including the 


the centrifugal type, direct-connected to 
simple vertical engines, twelve by twelve 
inches, running at 100 to 150 revolutions 
per minute. The dry vacuum pumps are 
of the regular Alberger design, eight by 
sixteen by twelve inches, The pumps are 
behind the turbines, as shown in the ac- 


companving illustrations, while the con- 
denser located out of doors and just 
outside of the south wall of the engine 
room, as shown in Fig. 6. 

In the basement, and immediately under 
a large opening in the engine-room floor, 
are located two Blake boiler-feed) pumps, 
each ten by six by twelve inches; two 
Worthington high-pressure pumps, each 
four and one-half by one and five-eighths 
by four inches, which supply water for the 
turbine step-bearings; and two Blake oil 
pumps, two by one and one-quarter by 


two and three-quarters Inches, for the lu- 


+. 


Fig, 6.—OctTsiDE VIEW SHOWING CONDENSER. 


at all times the condition of the boilers 
The exhaust steam from the auxiliaries 
may be passed either directly to the atmos- 
phere, or through a National enclosed 
feed-water heater situated in the south- 
east corner of the engine room (see 


Fig. 8). 
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Fic. 8.—PIPING AND FeED-WaTER HEATER. 


A view in the boiler room is shown in 
Fig. 9. The present equipment consists 
of three Stirling boilers rated at 350 
horse-power each and built to operate at 
225 pounds gauge pressure. Each boiler 
is fitted with a superheater and furnishes 
steam to the turbines at 175 pounds and 
about 150 degrees Fahrenheit superheat. 
The from the fires pass, either 
directly or through a Green economizer, 
to a Weber reinforced concrete chimney, 
208 feet high. All firing and removal of 
ashes is done by hand. 

To the east of and adjoining the boiler 
room, but separated from it by rolling 
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steel doors, are the coal bins, three in 
number. They are built of concrete and 
are each thirty-three feet long by twenty- 
five feet wide by fourteen feet deep, the 
bottoms being flush with the boiler-room 
floor. The tops are level with the ground 


Fie. 9.—BorLeR Room. 


at the south end and the whole is pro- 
tected from the weather by a red-tile roof 
on a steel framework corresponding to the 
main roof of the plant. 

A railroad track, carried on steel girders 
which span the coal bins, connects with 
a spur of the Alabama & Vicksburg Rail- 
road, only a few yards distant, so that 
coal in carload lots may be unloaded prac- 
tically in front of the furnace doors. 

Water for the boilers, condensing sys- 
tem, etc., is taken from a reservoir, 100 
feet long by thirty feet wide by ten fect 
deep, built of concrete and located east 
of and adjoining the coal bins. This 
reservoir is supplied from a well, twenty 


2300 V. 
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the reservoir if not too warm, or over a 
wide raceway down the hill to the well, 
where it is sufficiently cooled and is 
pumped up to the reservoir again. 

Ample room is left in both engine and 
boiler rooms for more than doubling the 
present capacity of the plant. 

The chief engincer has his private office 
adjoining the engine room. Separate lava- 
tories, containing wash-basins, a porcelain- 
lined bathtub and a toilet, are provided 
for the white and colored employés. 
= Fig. 10 shows the general wiring dia- 
gram of the plant. 


—————_2@o____- 


The Public Utilities Commis- 
sion and the New York 
Electrical Society. 

At the annual meeting of the New York 
Electrical Society, held in New York city, 
on June 10, the following resolutions were 
passed : 

WHEREAS, The legislature of New York 
state has enacted the Public Utilities Bill, 
providing for the appointment by the gov- 
ernor of two commissions, consisting of 
five men each, and 

WHEREAS, These two commissions are to 
have general direction and charge of the 
electric lighting, electric railway, gas, 
steam railway, and other public utilities 
inciuding practically all the large engi- 
necring enterprises within the state, and 

WHEREAS, Many of the questions to be 
settled by said commissions are technical 
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Fie. 10.—GENERAL WIRING DIAGRAM. 


feet in diameter by twenty feet deep, flow- 
ing 500 gallons per minute, located at the 
foot of the hill behind the plant. The 
water is forced up by two centrifugal 
Worthington pumps, having each a capac- 
ity of 750 gallons per minute. These 
pumps are direct-connected to three-phase, 
sixty-cycle, 220-volt, fifteen-horse-power 
vertical induction motors, installed in a 
pump house built directly over the well 
and above high-water mark. 

The water from the condenser hot-well 
ean discharge by gravity directly back into 


in character, the responsibility for the de- 
cision of which should properly be borne by 
commissioners and not by hired experts, 

Therefore, Be It Resolved, That in the 
opinion of this society, the engineering 
profession should be given representation 
on each of the state commissions by the 
appointment of two or more commis- 
sioners who shall be technically trained 
men with business ability, and 

Further Resolved, That the secretary be 
and hereby is instructed to send copy of 
this resolution to the governor of the 
state, the Honorable Charles E. Hughes. 
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Illuminating Engineering 
Society. 


A inceting of the New York section of 
the Illuminating Engineering Society was 
held at the Edison Auditorium, 44 West 
Twenty-seventh street, New York city, on 
the evening of Friday, June 14. A paper 
presented by George C. Keech, of the 
Chicago section, entitled “Industrial 
Plant Illumination,” was read in abstract 
by A. S. Hubbard. 

The artificial illumination of industrial 
plants is of the greatest importance, as it 
must be depended upon for from ten to 
twenty per cent of the working hours of 
average plants not running nights or 
overtime. Where every successful opera- 
tion is a source of profit and every error 
a loss to both employer and employé, the 
artificial illumination should be sufficient 
and lamps properly placed so that work 
can be done as well as by daylight. There 
are few plants which make a practice of 
cleaning and renewing incandescent lamps, 
and the attention given to arc lamps 
would be less if regular trimming were 
not necessary. The foreman of a shop has 
told the author that the product of his 
department, operating during night hours, 
was increased about fifteen per cent by a 
thorough overhauling of his shop lighting. 
Even a smaller percentage of increase 
would justify most plants in giving the 
matter of their illumination more atten- 
tion. 

It is common practice, together with 
some large units for genera] illumination, 
to furnish each workman with a single 
sixteen-candle-power incandescent lamp 
which, when new and at the average 
height from his work, usually gives him 
a fair amount of light. Dirt, oil, sawdust, 
etc., soon reduce his illumination one-half, 
but it is not expected that the quality or 
quantity of his work should be reduced 
in the same proportion. In a particular 
instance, where the author made measure- 
ments, a lamp hanging one foot one inch 
above the face-plate of a drill and seven 
inches from the centre gave 3.7 foot-can- 
dles at this point. A new, clean lamp was 
placed in the same socket and gave 5.6 
foot-candles at the same spot. Again, the 
dirtiest lamp in the shop was substituted 
and measured only 1.55  foot-candles. 
These lamps with even the cheapest shades 
or reflectors would produce better results 
and catch less dirt. 

A study has been made of the wood- 
working shop of a Chicago factory with 
four different systems of lighting. The 
floor is seventy-five feet by ninety-seven 
feet, and the net area after deducting 
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stairways, ete., is 7,044 square feet. This 
floor was originally lighted by five five- 
ampere arc lamps and forty-five sixteen- 
candle-power individual incandescents. No 
test of this svstem was made and it was 
fairly satisfactory, although the energy 
was high, as will be noted in the following 
table. 
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hung in the same locations.’ Readings in 
both tests were taken at the same stations 
and at a plane four fect from the floor, 
at which average height, it was observed, 
reading of copy was done as operators 
passed about the room. Each machine 
has of necessity its individual incandes- 
cent lamp. ‘These were not considered in 


TABLE I. 

Mercury Mets lized 

Vapor Filament New Ares. 5Old Ares 

Lamps. Clusters. 15 Incund. 
Height of ceiling... 00. ccc ee cee eee ces 10° 10” 10’ 10” 10’ 10” 
Height of JA gg os ee Sue PAK oe Peace ee ad 9 10" 7’ 10" g B” 
Height of test plane... osoena naaa 3yo q4” 3yo 4” 3 4” 
Height of lamps above test plane. ........0...00. © e” 4’ 10” o r 
RHO WAK eeren tu a OR bea Pel eaaa e e e a TINO 3,500 n.2S0 DoR 
Square feet (Mluminated........00... 00.008 eee ee 7.014 1,044 1,044 7,044 
Number of LPNS soe ace vc oath 6 68 Seed be a Sk Oa eed 16 70° 16 
Average watts per lamp.... oc... . eee ee eae 192.5 no 330 
Average watts per outlet. oc... 0. cee ee eee eee 192.3 125 830 
Average square feet per AMP... ... 0.0.0... 00 eee 440) 100 440 
Number of test stathons......0. 0.0.0. 0000 ce ee ee 26 26 26 
Watts per gquare foot. ccc... cee eee eee eee 431 497 .749 787 
Square feet per Watt... 0... ccc cee cen cece wee eee DAN 2.01 1.33 
Average foot-eandles. oo... ec ee cee cece 2.91 1.56 2.28 
Foot-candles per kilowatt.......0..........00.. moe | 446 431 
Kilowatta per foot-candle.....00......0.0 00006, 1.059 2243 2.316 
Foot-candles per watt per square foot........... 6.66 3.14 3.04 
Watts per square foot per foot-candle........... 151 .318 . 329 
ee A A 
Annual cost as installed... a. $220.48 $212.68 278.34 

SiS eo te ails e aa ananena oE 226.96 409.06 366.24 


Annual cost for three foot-candles 


t (Grouped into 21 two-light and 7 four-light cluster 


One step toward reducing the energy 
and still attempting to give sufficient gen- 
eral and detailed illumination was to in- 
stall seventy fifty-watt metallized - fila- 
ment lamps in two and four-light clusters 
with — fifteen-inch — porcelain-lined re- 
flectors. A still further reduction in power 
with greater intensity was effected by the 
installation of sixteen mercury vapor 
lamps with twenty-one-inch tubes and 
regulation reflectors. In order to have 
every possible system represented a set of 
sixteen three-ampere arc lamps was in- 
stalled, each within a few feet of a vapor 
lamp. 

Each system was measured separately 
and readings were taken at a distance of 
three feet four inches from the floor, which 
corresponded with the height of most of 
the machines and benches. 

The results are given in Table I, which 
also includes some data on the original in- 
stallation, as well as the figures of the firm 
conducting the test on the yearly main- 
tenance of each system, based on their 
costs and experience and including in- 
terest on investment, cost of current and 
renewals for the number of lamp-hours 
burned in this department. The vearly 
cost as shown in the first row is for the 
illumination as tested and in the second 
row for an intensity of three foot candles, 
which is deemed necessary for this class 
of work. 

An illumination test was also made of 
the linotype room of the Chicago Tribune, 
using are lamps and another test a short 
tine later with the mercury vapor lamps 
Which succeeded them, and which were 


the test, which refers to general illu- 
mination only. The readings of the two 
systems at each of the stations were very 
close together. 

The vapor lamps were of twenty-one- 
inch tube-length, provided with reflectors 
and hung thirteen feet from the floor, and 
the are lamps had dense opal outer globes, 
which accounts for the good diffusion. 
These lamps were hung so that the height 
of the arc averaged ten feet from the floor. 
The results of the test are given in Table 
II. 

The walls and ceiling were dark terra- 
cotta and probably added nothing in re- 
flection. 


TABLE II. 


Are Vapor 
Lamps. Lamps. 
Height of celling....... 14’ 10” 14° 0” 
Height of lamps........ 1w o” 13’ 0” 
Height of test plane..... 4’ o” 4’ 0” 
Height of lamp above 
test plane............ 6’ o” v o” 
Total watts............ 2.310 1,155 
Square feet Hluminated.. 4,005 4,095 
Number of test stations. 12 12 
Number of lamps........ 6 6 
Average square feet per 
lamp 3 irae BS eee 682.5 682.5 
Watts per square foot... .56 . 2R 
Square feet per watt.... 1.77 3.54 
Average watts per lamp. 385 192.5 
Average foot-candles.... 485 1.679 
Foot-candles per watt 
per square foot....... .65 5.99 
Watts per square foot 
per foot-candie....... 377 167 


In Table IIT are given the results of 
tests made of the drafting room of the 
Minois Steel Company, Chicago. The 
lighting of this room was laid out by the 
writer in the spring of 1906, with the in- 
tention of giving an average intensity of 
eleven foot-candles and as even a distribu- 
tion as possible, Also to give the drafts- 
men as nearly as possible the same direc- 
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tion of light as they would receive from 
the windows. 

This was accomplished by hanging type 
K vapor lamps of forty-five-inch tube- 
lengths in front of each window at a dis- 
tance of one foot. Four lamps down 
the centre finish the distribution. 

The plane of illumination was taken at 
forty-two inches from the floor which is 
the height of the table tops, and the sta- 
tions are located in cach case directly upon 
a drawing. The foot-candles averaged 
9.7 or thirteen per cent less than proposed, 
which is easily accounted for in the ac- 
cumulation of dust on the tubes and re- 
flectors which were not cleaned for the 
occasion; in fact, thev had not been 
touched since they were installed nine 
months before. The building is not far 
distant from the manv smoking chimneys 
of the plant. 

It may seem strange that this accumu- 
lation of dust would have such an effect 
on: the illumination from the lamps, but 
a test made directly underneath one lamp 
at a distance of five feet nine inches 
showed six foot-candles, and after the 
tube and reflector had been wiped off the 
reading was 6.7 foot-candles or an in- 
crease of nearly twelve per cent. 

As the writer could find no drafting 
room in Chicago of as high intensity with 
any other system of lighting he compared 
it with the Duane street drafting room 
of the New York Edison company lighted 
hy are lamps with concentric diffusers, and 
deseribed by Edward A. Norman at the 
March meetings of the New York and 
Chicago sections of the Illuminating En- 
gineering Society. In Table III the re- 
sults of the two tests are compared. 


TABLE III. 


Winois N. Y. 
Sreet Edisen. 

Height of ceiling to girders. 13° 6” 123° 6” 
Height of lamps.........0. 11’ 6” 11/0" 
Height of test plane....... 3° 6" 3’ gig” 
Height of lamps above test 

plane shee aw hee ete eas 8' oO" Too 
Total WT UR as oo dah hs 7.700 12.173 
Total square ft. illuminated. 3,914 1.519 
Number of lamps.......... 20 17 
Average watts per lamp... 385 715 
Average square feet per 

lamp 626 920 Ss Sate es 199.7 R9.3 
Number test gtations....... 23 20 
Watts per square foot...... 1.97 8.07 
Square feet per watt....... 508 124 
Average foot-candles....... 0.7 13.5 
Foot-candles per kilowatt... P27 1.11 
Kilowatts per foot-candle. .. -T94 .901 
Foot-candles per watt per 

square foot. ...........0. 4.92 1.68 
Watts per square foot per 

foot-candle ............. 20 .600 


The above tests were made entirely on 
what may be termed low-ceiling installa- 
tion. 

The discussion was opened by A. D. 
Childs, who brictly explained the suecess 
which has attended the introduction of 
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the mercury vapor lamp. The prejudice 
on account of the color of its light is not 
difficult to overcome, and it has been found 
particularly valuable for newspaper work, 
printing-houses, for lighting piers, and 
shop work of various kinds. There are 
at present from 15,000 to 20,000 lamps 
of this kind in use. 

V. R. Lansingh called attention to the 
unit of illumination employed by Mr. 
Keech. This is the “foot-candles per watt 
per square foot.” The designation of this 
unit is somewhat awkward although the 
quantity thus defined is very useful for 
making comparisons. The hope was ex- 
pressed that the society, or possibly its 
committee on nomenclature and stand- 
ards, might be able to coin a brief term 
for the unit. Mr. Lansingh then briefly 
referred to the two methods of ilumina- 
tion now emploved in shop work. The first 
is general illumination, in which sulficient 
light is provided to take the place of day- 
light. The other is where the general illu- 
mination is less, but special illumination 
is provided at each machine. The condi- 
tions under which the two systems are 
most suitable vary, of course, with the 
character of the work, and it is not easy 


to make a suitable comparison between 


them. Further, in making a comparison 
between different systems of illumination 
up to date, only modern systems should 
be considered: It is not fair to compare 
a new illuminant with one which is anti- 
quated. He thought that the light of the 
mercury vapor lamp is not objectionable 
after one gets used to it, though, of course, 
much depends upon the personal equation 
of the worker. 

E. L. Elliott said that a great deal had 
been written and said about wasteful illu- 
mination, yet not too much has been said. 
The matter is one of very great im- 
portance, and should be carefully con- 
sidered in all cases. Nevertheless, in con- 
sidering this matter, one should not over- 
look the effect of poor illumination upon 
the workmen. The loss in labor due to 
poor lighting is much more important 
than the saving made by economizing in 
lighting. For example, a sixteen-candle- 
power lamp, at ordinary rates for current, 
costs about one-half cent an hour, and, 
under favorable conditions, where the cur- 
rent is generated at the shop, it may cost 
much less than this. On the other hand, 
a skilled workman gets sixty cents an 
hour, or even more, and if an ordinary 
workman lost from three to four minutes 
a day due to poor lighting, the loss this 
represents would be more than sufficient 
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to pay for and keep up a first-class system 
of lighting. | 

Mr. Elliott agreed with Mr. Lansinch, 
that the unit of illumination employed by 
Mr. Keech was good, but, unfortunately, 
it involves four quantities. He thought 
this would, undoubtedly, prevent. many 
from using it. About twelve vears ago 
A. Blondel got up an excellent system of 
units for lighting and illumination, but 
these had never been generally adopted. 
To-day there are only one or two of his 
units which are used by a few engineers. 
As respects the effect of the color of the 
light from the mercury vapor lamp on the 
eves It is as vet too early to decide. Ordi- 
narily one would hesitate to use a light 
so rich in blue and in actinic rays, but 
the results seem to be good. When em- 
ploying this light there is a peculiar relief 
of black letters on a white ground, which 
makes it so good for printing-houses. This, 
it was thought by Dr. Louis Bell, might 
be due to the monochromatic character of 
the light, on account of which the image 
formed in the eyes would show no chro- 
matic aberration. 

Referring to the instrument which had 
been used by Mr. Keech in the tests re- 
ported in this paper, Mr. Elliott said that 
a number of new illuminometers have heen 
brought out recently, which are convenient 
and yet are fairly accurate. It is interest- 
ing to note that this development. is 
largely due to the introduction of the 
high-efficiency metallic filament lamp. 
These lamps mav be made in sizes suit- 
able for standards, and vet for low volt- 
ages, and this, taken into consideration 
with their economy, makes it possible to 
use them in connection with a portable 
storage battery. Among the recent in- 
struments are the Harrison photometer, 
which uses a flicker screen; the Trotter, 
in which the angle of incidence of the 
light from the standard upon the sereen 
is varied; the Bell, which uses a Bunsen 
sereen; the Ryan, emploving an opalescent 
glass screen, and the Weber, which makes 
use of the Lummer-Brodhun screen. All 
of these use a tantalum standard incan- 
descent Jamp hghted from a storage bat- 
tery. The development of these portable 
instruments constitutes an important step 
forward in establishing the profession of 
illuminating engineering. 

M. K. Eyre regretted that the paper at 
hand had not considered more of the 
factors entering into the problem of illu- 
mination. To justify the title, more kinds 
of illuminants should have been tried, and 
the effect of the walls and the character 
of the finish should have been investi- 
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gated. Tle asked whether an illuminome- 


ter making use of seleninm could not be 
emploved satisfactorily. 

Replving to this question, E. L. Elliott 
said that selenium does not measure the 
luminous rays, but only those rays which 
alfect its conductivity. It is therefore not 
altogether suitable for photometri¢ pur- 
poses. However, an instrument utilizing 
this effect might be used under special 
conditions for integrating the amount of 
night given by an illuminant. This is 
something we know very little about, 
though it is of much importance. Various 
of our iluminants vary from time to time, 
and we do not know whether the values 
which we employ are true averages. In 
other words, the time element is neg- 
lected. 

P. H. Thomas said that in considering 
problems such as those discussed in the 
paper, the illuminometer is the only in- 
strument employed. However, it is almost 
impossible to get an instrument which 
will give a fair comparison of two or 
more illuminants. This matter usually 
takes care of itself in a standardizing in- 
strument for the different tests, and any 
other errors which can not be avoided. He 
pointed out that a feature of the mercury 
vapor lamp, and one which is common to 
all tube lamps or lighting systems in 
which good distribution is obtained, is the 
absence of sharp shadows. Another valu- 
able feature of the lamp is its inde- 
pendence of voltage. The candle-power 
does not vary perceptibly within a con- 
siderable range of potential. In indus- 
trial illumination a feature which is often 
overlooked is that with individual light- 
ing, the operator ordinarily holds his lamp 
in his hand, and thus wastes time and the 
use of one hand. Mr. Thomas disagreed 
with the statement that the mercury vapor 
lamp gives monochromatic light. The 
peculiarity of its light is the absence of 
red. With this exception the spectrum is 
that of white light. This is the reason 
why it is so effective for printing-houses, 
because the paper looks white and the type 
black. i 

P. S. Millar said that it was an ex- 
cellent thing that it has been found pos- 
sible to use the new and peculiar lamps 
for industrial purposes, because they have 
a high efficiency. However, it is not al- 
ways safe to base comparisons of efficiency 
on illuminometer measurements. Errors 
may creep in, and the color of the object 
to be viewed is important. The illu- 
minometer usually measures the amount 
of light returned to the eye from a white 
surface, With mans of the instruments 
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which had been referred to, errors even of 
twenty per cent may be unavoidable. With 
the Weber photometer, which had been 
employed in the tests, there is a difference 
of thirty-seven) per cent in the illumina- 
tion measured by it, according to whether 
the lamp from which the light is coming 
is in the line of the photometer or at right 
angles to it, although it is at the same 
distance from the test plane and the angle 
of the incidence of the light is the same. 
An illuminometer is merely a portable 
photometer; in fact. in all photometers, 
what is measured is illumination. Ordi- 
narily the accuracy of these instruments 
is not greater than five per cent, although, 
in the laboratory. under the best condi- 
tions, an accuracy of a fraction of one per 
cent may be obtained. Mr. Millar thought 
that the close agreement obtained by Mr. 
Keech between his computed values of 
obtained by 


and those 


was A 


illumination 
measurement mere coincidence. 
This would not be possible under prac- 
tical conditions, as there are too many 
variables enteng into the work. 

Mr. Lansineh again called attention to 
a point which he has brought up before. 
This is that the strain on the eve depends 
not only upon the intrinsic brilliancy of 
the source, but also upon the quantity of 
light entering the eve. So far as he is 
concerned, the latter may be as disagree- 
able as the former. He pointed out also 


that the iluminometer does not. deter- 


mine the ability of one ta see, as this de- 


pends upon the color and character of the 


object viewed. The instrument measures 


only the amount. of light falling upon the 
test plane. A high effect in foot-candles 
does not mean that it is easv to see. 

Mr. Hubbard related his personal ex- 
perience with the mereury vapor lamp, 
and said that as far as he was concerned, 
a large amount of light was not disagree- 
able, provided it was well diffused. He 
also gave some details showing how this 
type of lamp is coming into use. 

Mr. Elliott, referring to the accuracy of 
photometers, said that. as usually con- 
structed, they mav. of course, he subject 
te much error, as the instrument itself, 
or even the observer, will cast shadows on 
the test plane if the illumination being 
measured comes from a diffused source: 
but these are errors of instrument, and 
conld be eliminated by proper construc- 
tion. 

J. S. Codman then took the floor, and 
explained briefly the plans which the con- 
vention committee is carrving out for the 
meeting to be held in Boston, July 30 and 
SLO An excellent programme is being ar- 
ranged, and manv features of entertain- 
ment are being planned. 

The meeting was then adjourned. 
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The Commercial Programme 
of the Thirtieth Convention 
of the National Eleciric 
Light Association. 

A most important feature of the thir- 
tieth convention of the National Electric 
Light Association was the “Commercial 
on Friday, June 7. The 
papers presented at the morning and 


Programme,” 


afternoon sessions were of particular in- 
terest in view of the active work in which 
many central stations are engaged look- 
ing to increasing the demand for current 
for electric light and power. 
the number and length of the papers it 
is possible to give only the following brief 
abstracts in 


Owing tu 


what 
sented in the convention report: 


addition to was pre- 


HOW TO GET NEW 
J. SHELDON CARTWRIGHT, 


BUILDINGS WIRED. 


As a general rule the majority of build- 
ing syndicates, as well as individual 
owners, place implicit confidence in some 
one firm of architects and give careful 
consideration to any recommendations 
that the architect may make to them. Out- 
side of the pecuniary gain that results to 
both the architect and builder on account 
of the increased cost, the architect occu- 
pies the same relative position to the 
owner as a lawyer does to his client. To 
the architect, then vour central station 
solicitor should turn and continue his en- 
deavors and make his arguments as to the 
advantages of having the proposed build- 
ing wired. If possible he should arrange 
a meeting with the architect and owner 
together; and there is one thing that he 
should always remember, and that is, that 
those to whom he is talking and whom 
trying to convince are not supposedly tech- 
nical on electrical matters, so instead of 
talking about volts, amperes, kilowatts, 
and similar terms, he must remember to 
talk plain, every-day dollars and cents. 

There is still one other vour solicitor 
can make use of, and that is the wiring 
contractor. There should exist an esprit 
de corps between the central station com- 
panv and the wiring contractor, as there 
exists oftentimes among the general pub- 
lic a feeling that the solicitor representing 
a lighting monopoly is actuated entirely 
bv selfish motives, and people are there- 
fore more inclined to turn down his argu- 
ments than those coming from a less in- 
terested party. 


COOPERATION OF THE ELECTRICAL TRADE 
PAPERS IN BUSINESS-GETTING. 
F. W. LOOMIS. 


In the past, and during the past vear 
in particular, the trade papers have done 
exceptionally good work in assisting the 
new-business departments of the central 
stations throughout the country. 

The work has been a success as far as 
it has gone, bat it must go farther, and 
to make it do so, all must join in and help. 
There is not a contract agent in the coun- 
trv who knows every wrinkle for getting 
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business, but undoubtedly each one does 
know some excellent points. Now, if each 
new-business manager will offer, from time 
to time his best selling points, or have his 
solicitors write of their experiences to the 
trade papers, the latter will be only too 
glad to use such matter in their business- 
getting columns. This method of coopera- 
tion is absolutely imperative. The trade 
journals can not do it all; they have been 
of great service to us during the past year 
and will be doubly so in the coming one, 
if the central station men will but help 
them a bit by doing their share. 

All of the leading technical papers have 
expressed the desire, as well as the will- 
ingness, to better their new-business-get- 
ting columns, but they one and all remark 
the apparent spirit on the part of the 
central station men to receive all the in- 
formation that they can through this 
medium, but to give none in return. The 
trade papers surely need our heartiest co- 
operation and assistance in making the 
coming vear a success. Thev plan to en- 
large their new-business departments, and 
to properly take advantage of this, all 
should contribute to help fill the additional 
space. 


THE VALUE OF THE SERVICE OF THE AD- 
VERTISING AGENCY OR SPECIALIST. 
LAWRENCE MANNING. 


Advertising is a vocation in itself, and 
the busv manager of any business—-and 
the central station manager more than any 
other, 1 think—has not the time nor 
adaptation, very often, to plan and carry 
out the details of an effective advertsing 
campaign. It is here that the advertising 
agency or specialist comes to the rescue of 
the central station manager. 

With its organized corps of specialists 
the advertising agency or specialist takes 
the situation of the central stations— 
which is very similar in general the coun- 
try over—in hand and adapts an adver- 
tising campaign to the individual station 
needs with mere suggestions from the 
central station official as to the special 
local conditions to be considered. 


DISPLAY ROOM AND DEMONSTRATION AS 
BUSINESS-GETTERS, 
E. R. DAVENPORT, 


The value of a display room and demon- 
stration as business-getters for central 
stations is now being realized by many, 
and speaking from the experience of the 
company with which I am connected I 
an sav that T consider them among the 
most important factors in connection with 
a new-business department. The majority 
of gas companies maintain a display room, 
even in places where they employ no solic- 
itore for new business and do no other 
advertising. This tends to prove that it 
is a wise poliev to adopt, and must be 
considered by them a large factor for get- 
ting business, especially those companies 
using it without other aid. 

To obtain the best results, the display 
room should be located in a store on a 
prominent street, with large show windows 
brightly and attractively lighted, and kept 
open evenings. Manufacturers are gen- 
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erally willing to cooperate, and apparatus 
ean be secured from many of them on 
consignment, as it gives them an oppor- 
tunity to show their goods under most 
favorable conditions. 


SALES POLICY OF A COMBINATION GAS AND 
ELECTRIC COMPANY. 
F. A. WILLARD. 


Give the consumer the most for his 
money. Carefully consider his interests, 
and in all cases install the service that will 
give him the most satisfactory results, 
economy and practicability considered. 
Take the time and trouble to demonstrate 
to him, by figures so far as possible, the 
advantages of the installation you recom- 
mend. 

In every town of 25,000 inhabitants or 
over there are electrical contractors whose 
business it is to sell and install electrical 
appliances, from the sale of which they 
expect to make a living profit, and as this 
class of people are good agents for the 
electrical corporation, I believe it is wise 
to protect them in so far as it is consistent 
with the policy and operation of the com- 
pany. 

The company should also maintain a 
wiring department, which so far as pos- 
sible should be operated so as to produce 
the same margin of profit as appliances. 

The question of lighting by combina- 
tion gas and electric companies has, I 
think, been solved by most companies 
along the lines mentioned—that is, as far 
as possible, all long-hour business to elec- 
tric lighting; all short-hour business to 
gas. 

In the better class of residences in any 
town or city 1 would recommend solicit- 
ing both gas and electric lighting. You 
will find that people of this class favor 
the use of gas for fuel and special ap- 
pliances. They will also use combination 
fixtures throughout the residences. By 
so doing vou will get a larger revenue 
from each than you would if you allowed 
but one service in a house. To verify this 
I have selected in our own town (Roches- 
ter, N. Y., 200,000) several streets at 
random throughout the better section. 

There is sometimes an inclination 
among subordinates of any gas and elec- 
tric company to make the assertion that 
certain consumers who make complaints 
are kickers. Sometimes this is partially 
excusable, but this condition is absolutely 
wrong and every effort should be exerted 
to educate subordinates not to take this 
stand, no matter what the nature of the 
complaint may be. The consumer in mak- 
ing the complaint is virtually asking vou 
to sell him your product, and you should 
be more than willing to make anv reason- 
able adjustments necessary to that end. 
After a complaint has been adjusted a let- 
ter should be written to the consumer, 
stating what vou have done and asking 
him if the work has been completed to his 
satisfaction. 

ADVERTISING RESULTS DEMONSTRATED. 

E. S. MARLOW. 


The value of an advertising manager 
of ideas and good business instincts 18 
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fast becoming appreciated by the officials 
of central station companies and by per- 
sons financially interested in them, and 
it is nut going too far to say that the re- 
sults of his work should be made a matter 
of close record by the association to the 
same relative extent as the results obtained 
in any other branch of the business. Such 
a record would enable executive officials 
to determine more accurately what pro- 
portion of the company’s gross revenue 
should be spent in the exploitation of the 
merits of its product through regular ad- 
vertising channels, also the proportional 
amount that should be set aside for each 
form. 

As it is generally conceded that the ad- 
vertising manager’s work is to a great 
extent an experiment to discover what in 
detail will be the very best way to spend 
the money which the company employing 
him places at his disposal, really valuable 
information on the subject of traceable 
results would tend to eliminate a great 
deal of the “hit or miss” from his efforts. 
Such information can be obtained only 
after the various companies of this asso- 
ciation have applied themselves to the 
work of keeping a rigid account of the 
direct replies received from each piece 
of advertising matter sent out, the con- 
tracts closed as a result, the value of the 
business thus received, and the net ex- 
pense of securing same. 


NEW BUSINESS—HOW TO GET IT—-HOW TO 
KEEP IT. 
FRANK M. TAIT. 


Every central station should provide 
a library containing a number of the best 
books on the various branches of the busi- 
ness, and also have on file the various 
electrical magazines and papers, to enable 
the young men in the various working de- 
partments of the company to qualify 
themselves theoretically as well as prac- 
tically for the position of an expert on 
the new-business force. The solicitors can 
also make good use of this library and, as 
a result, will become better new-business 
solicitors. The most aggressive central 
stations in the country to-day complain 
of the difficulty of procuring men who can 
continually bring in the profitable new 
business required. The salary commanded 
is high and the training excellent, with a 
wide field always before the expert solic- 
itor. i 

Lectures and talks should be given 
regularly to the new-business force by 
authorities on the best ways and means 
of obtaining profitable business. 

The use of the local newspapers should 
be undertaken with cuts and well-written 
advertisements properly displayed and 
frequently changed. This is a part of the 
new-business effort that should be care- 
fully looked after, as considerable money 
mav be wasted if the subject is not in- 
telligently handled. The newspapers are 
also likely to be friendly, especially if vour 
company’s attitude is right, the service 
good, and the rates normal. 

The use of short, crisp, well-written in- 
dividual letters setting forth the particu- 
lar branch of business vou are endeavoring 
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to arlvance, should be mailed at regular in- 
tervals to a selected list of prospects, and 
in alternate mailings reply postal cards 
addressed and stamped for return should 
be enclosed. These mailings may be as 
frequent as the conditions warrant, and 
the replies received will be very grati- 
fying if the letters have been properly 
framed, and the solicitor is thus given an 
excellent opening to present his case. 

No opportunity should be lost sight of 
to keep the progressiveness of the central 
station before the public, for the live com- 
munity likes to feel that its business in- 
terests are wideawake, and the dormant 
locality should be aroused by the ag- 
gressive lighting company whose name 
should always stand for progress. The 
lighting company can do a great deal to 
dispel the lethargy by boulevard and pub- 
lic square lighting, sign and bill-board 
lighting, outline, window and decorative 
lighting, and so forth. 

Every electric light company should in- 
stall one or more attractive electric signs, 
properly located to be effective, and burn 
same every night; bill-boards can likewise 
be used, with trough reflectors to illu- 
minate same. These methods, while 
primarily intended to advertise the com- 
pany’s business, effectively point the way 
to others for a similar purpose and pro- 
vide new avenues for the use of electric 
current. 

Every progressive lighting company 
should have a display room of some kind, 
and it should be kept in first-class and at- 
tractive shape; not as many lighting ofli- 
ces and so-called display rooms are 
usually found—unclean, dusty, full of 
cobwebs and half-broken and disabled 
apologies for modern electrical appliances 
and apparatus. The display room, if pos- 
sible, should occupy the front part of the 
main office, with the desks. cages, and so 
forth, of the working office force arranged 
across the room and well to the rear of the 
office. | 

The new-business department should be 
provided with weekly load-curves of the 
output of the station and the subsequent 
week’s curves superimposed, so that each 
month may be comnared with previous 
months, and so forth, and the effect of 
the new business watched. 


HOW TO MAKE THE MOST OF NEWSPAPER 
ADVERTISING. 
A. D. MACKIE. 


To get the most out of newspaper ad- 
vertising (in the estimation of the writer) 
requires a specialist to prepare the copy. 
A bookkeeper can not do it—a stenog- 
rapher can not do it: would you call in 
a lawver to treat vour wife for a fever? 
No! it requires a specialist—one who has 
given the particular disease thought and 
attention, who has made a study of the 
treatment required for the case, and kuows 
just how to diagnose it. So it is in ad- 
vertising to-davy—unsecured business is a 
disease and if treated properly can be 
cured, but if let run, is fatal. Advertis- 
ing right requires thought, individual 
treatment and undivided attention. 

Newspaper advertising used to awaken 
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the public to the possibilities of electric 
service and to impress it with the fact 
that your business is governed to the larg- 
est possible extent by the same principles 
applying to any retail business, has a very 
great effect, and it will also get some 
business; but it takes a combination of 
newspaper advertising, mail literature and 
personal solicitation to take the kinks out 
of the day or night load. Use the news- 
papers as a forerunner of enlightenment 
or to “blaze the trail” for the more “direct- 
to-vou” methods of publicity. 


EDUCATION OF THE SALESMAN. 
J. D. KENYON, 


It is becoming more apparent every day 
that there is a science underlying sales- 
manship, and that there is a necessity for 
men engaged in that line of business to 
master this science so their knowledge 
may be increased and their skill become 
greater every day through the understand- 
ing of and operating in harmony with 
the natural laws governing the sale of 
goods. There is a cry constantly goiug up 
for men of ability in this direction—men 
who have the power of persuasion, men 
who not only know how to get business, 
but to build business. Every concern has 
an opening for a man who is reaily a 
salesman, but the supply is very limited. 
The man who is skilful is already em- 
ployed, and he is too much interested in 
his work, as a rule, to be looking for 
other positions. Managers can not sit and 
wait for good men to show up; they must 
take the best thev can get and see that 
they are trained—trained scientifically. 
The electrical engineer knows all about 
the different parts of machinery that is 
used in connection with electricity. He 
knows how such machinery is put to- 
gether; how it operates; how to counect 
the wires; how to turn on the power; 
how to generate that power. So the sales- 
man must become familiar with all the 
elements that enter into the power of 
persuasion. He must understand them 
logically, he must understand what the 
power is, what generates the power, how 
much of the power to turn on and when 
to turn it off. It will be my pleasure to 
outline for vou a few ideas that experience 
has taught to be the most practical and 
profitable line of study and research vet 
discovered for the development of ability 
to get business and build business. In 
the brief time allotted me it will be im- 
possible to go into this subject at any 
length, and so F will only be able to 
touch the high places as it were. 


NEW BUSINESS BY INDIRECT METHODS. 
L. D. MATHES. 


The Union Electric Company, of Du- 
buque, has for the past two vears mide a 
special effort to secure additional con- 
nected load from the residential districts. 
Bulletins, cireular letters, special matter 
furnished by the trade, newspaper space 
and personal solicitation have been used 
to bring about the desired results. That 
the seed thus sown has been well sown is 
evidenced by the securing of a large 
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amount of business that we have been 
pegging away at for several vears. 

The first plan was to put on a simple 
cooking demonstration with a daily lec- 
ture, Introducing at the same time the 
sewing-machine motor, electric iron, chaf- 
ing dish, heating pad, and other of the 
well-known and thoroughly reliable de- 
vices. It came to the attention of the 
company that the Household Economics 
Division of the Dubuque Woman’s Club 
was ambitious to enlighten the pablic 
along the lines of domestic science. This 
club has a membership of 400 of the city’s 
representative women. The company 
realized that the hearty cooperation and 
support of the club would lend a tone and 
dignity to the proposed demonstration 
that it would be impossible to otherwise 
attain. Knowing that the club would 
not consider lending its name to any 
movement that was plainly based on com- 
mercialism, the company made a propo- 
sition, which, stated briefly, was as fol- 
lows: 

We, the company, will take care of every 
item of expense involved in a fifteen-day 
series of lectures and demonstrations, pro- 
vide the demonstrators, tools, appliances 
and foodstuffs required, and undertake all 
expense of entertainment of the lecturers 
who may respond to an invitation of the 
division, 

The first and most important feature 
was the construction of a model six-roogn 
cottage. 

There were no demonstrations in the 
eottage proper, but it was at all times illu- 
minated, with an attendant who manipu- 
lated the flush switehes to show the vis- 
itors the various effects obtainable. The 
15,000 people who passed through the 
cottage went in over the front porch, 
through the main hall into a rear hall 
affording a second view of the dining 
room, by pantry through the kitchen into 
a passage leading to the main demonstra- 
tion hall. 

Formal opening of the series was a re- 
ception to the Dubuque Woman's Club by 
the Household Economics Division. Ad- 
mission was bv card of invitation. 

The only advertising shown in the hall 
during the series was the sign of the con- 
tracting firm and in one section or corner 
of the ‘hall a group of cards stating that 
the various furnishings were from the 
firms whese names were mentioned. The 
only paid advertising m connection with 
the announcements of the lectures and 
demonstrations consisted of a double-col- 
umn five-inch space inserted in the three 
daily papers and carried throughout the 
COUTSe. | 

Each of the papers devoted from a half 
to a column and a half of reading matter 
each dav in a recitation of the progress of 
the work. The company’s scrap-book con- 
tains over fifty columns of solid reading 
matter. all of which the newspapers were 
sled to publish from the fact that it was 
regarded as live news matter. 

During the series there were special 
evening features consisting of lectures by 
Individuals well known in tbe field of 
domestic science, There was also an eve- 
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ning devoted to a discussion of the advis- 
ability of introducing domestic science, or 
the art of home-making and housekeep- 
ing, in the public schools, in a regular 
course. This debate was participated in 
by the superintendent of the Board of 
Education and many of the progressive 
minds of the city. 

One feature of the demonstration was 
an afternoon devoted to the children. Ten 
demonstrators and attendants prepared 
and distributed candy and cake to 700 
children at the conclusion of a simple 
little lecture by Mrs. Sanborn. 

Within fifteen days following the dem- 
onstrations, the contractor who had an 
exhibit placed on his books sixteen house- 
wiring orders. The contractor and the 
company have received orders for six sew- 
ing-machine motors, eighteen electric 
irons and twelve or fifteen pieces of mis- 
cellaneous heating devices. In addition 
to this some thirty or forty residential 
contracts are being figured, with every in- 
dication of the greater percentage being 
closed. 


NEW BUSINESS BY INDIRECT METHODS. 


GEORGE STEIN WEDELL. 


When the St. Paul Lodge of Elks 
planned a pure-food show and home in- 
dustrial carnival to be held for a week 
in the armory, it presented a peculiarly 
appropriate opportunity to demon- 
strate to the people of St. Paul 
the many sanitary and other rea- 
sons for the use of electricity for 
cooking, heating, lighting and ventilat- 
ing, and to show the possibilities of im- 
proved electric appliances. 

The armory building was well adapted 
for the purpose. Upon the space reserved 
for the company, in the centre of the hall, 
an octagonal booth was erected, provided 
for serving and demonstrating on all 
sides, thus reaching a large number of 
people at the same time. 

Two of the representatives were de- 
tailed each afternoon and evening for 
duty at the show to explain appliances and 
answer questions. For the direct demon- 
stration of the appliances, the ten voung 
lady demonstrators regularly employed by 
the company were admirably adapted for 
showing the operation of appliances to 
hest advantage, as each of these voung 
ladies is a ‘graduate of the university 
school of domestic science, and can talk 
intelligently on subjects of domestic 
economy, as well as show how to make a 
welsh rarebit in the electric chafing dish, 
or use an electric flat-iron. 

The result of this show more than ful- 
filled expectations: the number of people 
attending during the week was about 
35,000, and from the position in the com- 
munity of the men behind the enterprise, 
the publicity gained was most valuable. 

The second show of this kind in which 


the company took part was in April of this 


vear. This show was given by the Junior 
Pioneers and was called the “Streets of 
Paris.” It was held in the St. Paul Audi- 
terinm, which had been completed and 
turned over to the city only a few weeks 
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before. ‘The perfect appointments and 
popularity of this new auditorium, built 
by popular subscription by the people of 
St. Paul, assured the success of the un- 
dertaking, and not less than 50,000 peo- 
ple attended the show during the week. 
The methods of demonstrating at this 
show were similar in every respect to the 
previous one, but the design of the booth, 
resulting from the nature of the carnival, 
was even better adapted for display pur- 
poses. : 


CATERING TO POWER FOR AUTOMOBILE 
CHARGING. : 


RB. W. ROLLINS. 


In past years the use of electric vehicles 
has been limited, owing to the fact that 
the direct-current system of the Hartford 
Electric Light Company covers a terri- 
tory of only about one-third of a mile 
from the point of distribution in the cen- 
tre of the city. A demand was imme- 
diately created for a low-priced device for 
straightening the alternating current, en- 
abling the charging of batteries in the 
alternating-current district. 

November 25, 1904, the Hartford Elec- 
tric Light Company ordered ten mercury 
rectifiers and since then has placed suc- 
cessive orders from time to time until, at 
the present time, we have in use on our 
alternating-current system forty-four of 
these equipments, which are giving excel- 
lent satisfaction. The gross receipts dur- 
ing the year 1905 from both the alternat- 
ing and direct-current systems for charg- 
ing purposes were $3,381.81; for the year 
1906 these gross receipts were $4,441.90. 
In these amounts all the garages are in- 
cluded. Of these gross earnings, $1,402.24 
in 1905 and $1,496.06 in 1906 were de- 
rived from a flat charge for the supply of 
electric current, together with the main- 
tenance of batteries for three electric 
vehicles, two of which belong to the police 
department (one ambulance and one 
police patrol wagon), and the third, a 
bus belonging to the Hotel Heublein. We 
made contracts with these people, agree- 
ing to manufacture. for them their bat- 
teries complete for one-half the cost of 
same to us and to supply charging cur- 
rent and maintain the batteries at a cost 
to them of $1.75 per day for each vehicle 
for 365 days per year. This scheme has 
proved to be a very profitable one to us 
and very satisfactory to our customers. 

We have in use in the streets of Hart- 
ford approximately seventy-five electric 
vehicles. The Electric Vehicle Company 
of our city is manufacturing an exceeding- 
ly pleasing and artistic line of pleasure 
carriages of the runabout and victoria 
type, the victoria type being looked upon 
with special favor by the. ladies, many of 
them being seen daily running their own 
carriages through our picturesque streets 
and parks. 

To ascertain what is being done with 
the mercury rectifier in other central sta- 
tions, I sent out a list of questions to 
thirty representative companies, and 
eleven of these companies responded, but 
the information obtained was very lim- 


` which were milk-warmers. 
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ited and very little enthusiasm was ex- 
pressed. The gross receipts recorded by 
those who responded to the questions 
ranged from $1,200 per annum down. 

The current cost for the operation of 
electric runabouts is very small. The 
average cost of current consumed for sev- 
enteen pleasure runaboute in the city of 
Hartford for the year 1906 was $3.19 per 
month, among these customers being 
several doctors who wish their vehicles 
ready for service at all times. 


COMMERCIAL METHODS OF EXPLOITING 
HEATING APPLIANCES. 


THEO. K. JACKSON. 


The Mobile Electric Company was pur- 
chased by Messrs. H. M. Byllesby & Com- 
pany, of Chicago, in 1906, and actively 
taken charge of in June of that year. At 
the time of the purchase of the properties 
now consolidated as the Mobile Electric 
Company, there were not two dozen elec- 
tric irons in use in the city of Mobile. In- 
cident to the large work of reorganization 
there was no opportunity to engage 
actively in the development of a new-busi- 
ness department until August of 1906. In 
August, 1906, a campaign was started 
looking to the introduction of electric 
irons. This campaign was started by ex- 
tensive newspaper advertising for the first 
thirty days, making a thirty-day free trial 
offer. This was followed up by canvassers 
being sent from house to house, leaving 
electric irons wherever possible with a re- 
quest that they be tried, and if in anywise 
unsatisfactory, either on account of prac- 
tical inefficiency or high cost of operation, 
be returned when called for by the solic- 
itor. The only thing required from the 
consumer when the iron was left was a 
receipt for same which called for pay- 
ment of $4.00, the price of the iron, at the 
end of thirty days, or the return of the 
iron. Conjointly with this the literature 
of a well-known advertising company was 
sent out very freely, and the results have 
been very pleasing. Since August and up 
to April 30, 640 electric irons have been 
accepted and paid for by the consumers of 
this company. 

We have one laundry in this city that 
operates entirely with electricity. Not 
only is electric power used as a motive 
power, and electric irons used for ironing, 
but the rolls on the larger machines are 
all electrically heated. This laundry at 
the present time uses about thirty-five 
irons. We have another laundry that is 
using eighteen irons. This is the only 
electric equipment outside of the lighting 
that the second laundry has. 

We have not, up to the present time, 
succeeded very well in our efforts to in- 
troduce electric cooking devices. We have 
introduced about six dozen cooking de- 
vices of all kinds, the greater part of 
We have in- 
troduced a number of waffle and gridirons 
and chafing dishes. One set of waffle irons 
in a hotel is working with entire satisfac- 
tion to the proprietors. We attempted to 
introduce cooking stoves by presenting 
one for a free trial to a consumer, but 
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were unfortunate in the results obtained. 
We are just preparing to start an active 
campaign along this line by newspaper 
advertising and personal solicitation. 
Whether or not we shall succeed in our ef- 
forts, we, of course, do not know. 

Our power department has contracted 
an average of 185 horse-power per month 
since its organization. Our sign depart- 
ment has increased our business by $7,200 
per year of flat-rate signs since January 
1, 1907. The total number of contracts 
written from January 1, 1907, to April 1, 
1907, was 650; this in face of an increase 
in lighting rates 

The population of Mobile is between 
60,000 and 70,000 inhabitants. 


ILLUMINATING ENGINEERING AS AN AID 
TO SECURING AND RETAINING BUSI- 
NESS. 


C. F. OEHLMANN., 


The work of the illuminating engineer 
is not only to call upon architects, con- 
tractors and owners of new buildings, to 
adjust complaints by the rearrangement 
of what has been a poor lighting scheme, to 
educate the electrical wireman to the 
economy of electric lighting from an illu- 
minant standpoint, but to educate the rep- 
resentatives and salesmen of the new-busi- 
ness department. The latter is the real 
work of the illuminating engineer and is 
what makes his work valuable to the cen- 
tral stations. This work may be accom- 
plished in many ways, but the real object 
is to have the representatives advise with 
consumers and prospective consumers, 
making proper suggestions as to the actual 
necessary installation, neither too much 
nor too little. Mr. Doherty once reminded 
the writer that an engineer was a man 
who could do with one dollar what an or- 
dinary person would use two for. 

Representatives making the mistake of 
advising too much light are in far greater 
error than in advising too little and are 
more to be feared, inasmuch as it results 
in a complaint from the common cause, a 
high bill, and means either a discontinu- 
ance of service or a special rate; and I 
should like to say at this time that I would 
prefer to lose the business rather than to 
make a concession in the rate, thereby ad- 
mitting my rate to be in error. 


METHODS OF SECURING RESIDENTIAL BUSI- 
NESS. 


R. ©. HEMPHILL, JB. 
The first step is to gather the data neces- 


sary to lay out a campaign. Select from 
among your employés two or more good- 


looking, bright-witted chaps, dress them ' | 


up in their best clothes and send them out 
to make a house-to-house canvass. 

The line of talk these canvassers are 
trained to give during this preliminary 
canvass is as follows: They call for the 
lady of the house. “Madam, I am the rep- 
resentative of the electric company. Do 
you have our service?” “No, we use gas.” 
“Can I not interest you? A number of 
your. neighbors are using our service. Our 
rates have been materially reduced, and 
the management thought that this spring 
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you would be interested in having us ex- 
plain its advantages.” 

If he finds the house is connected on 
our circuits the talk runs something like 
this: “E am a representative of the elec- 
tric company and called to see if our serv- 
ice is entirely satisfactory, and if there 
is anything we can do for you. The 
management wants your cooperation in 
giving good service, and if you can sug- 
gest anything along that line we will be 
glad to hear of it. 7 

It is certainly astonishing what a pleas- 
ant feeling is at once established between 
the company and the consumer, indirectly 
paving more than the entire cost of the 
Canvass, 

We carry on various advertising cam- 
paigns, trving to supplement the work of 
our canvassers. 

First—Newspaper Advertising. We 
carry a double-column, five-inch space 
with each daily paper, changing the ad- 
vertisement every week. 

Second—Direct-by-Mail Advertising. 
We mail to fifty per cent of our residences 
monthly bulletins. We get results not 
only by pleasing customers but also in get- 
ting others to discussing various ap- 
pliancea. 

Third— Exhibition Room. We have in 
connection with our office a large display 
window and exhibition-room, kept at- 
tractive by frequent changes. We en- 
deavor each month to adopt a special 
feature. 

Fourth—We endeavor during April 
of each vear to give a week's practical 
demonstration of heating and cooking de- 
vices, fn conducting a demonstration the 
chief aim should he to give it tone. The 
class of people vou want to attend is not 
the class that goes to free exhibitions, and 
the class that goes to free exhibitions is 
not the class you want. 


COOPERATIVE LIGHTING OF STREETS BY 


MERCHANTS. 


H. J. GILLE. 


Business men, as a rule. appreciate the 
benefit derived from something out of the 
ordinary, especially if it has strong ad- 
vertising merits. If business men are pub- 
lic-spirited anything that will advertise 
the city in which they are doing business 
will appeal to them, especially if they de- 
rive direct benefit from it. 

I will not enter into a lengthy discus- 
sion of the advantages to a city and to the 
merchants of ornamental street lighting, 
which must be apparent to all who have 
given this subject attention, but will give 
the methods emploved in developing this 
svstem in St. Paul. 

The cooperation of the merchants nec- 
essary to carry on a lighting scheme of 
this kind, was accomplished bv means of 
Improvement associations. The plan in 
organizing these associations was for sev- 
eral prominent merchants on a street to 
call a meeting of the property owners 
and tenants on that street. At this mect- 
ing, after stating in a general way the 
plan of illumination, a committee was ap- 
painted to submit designs for posts, plan 


ELECTRICAL REVIEW 


and location, together with an estimate of 
the cost. Two committees were appointed 
in each block, one on each side of the 
street, for the purpose of getting signa- 
tures from property owners and tenants 
agreeing to pay their proportion of the in- 
stallation and maintenance expenses—it 
being understood that the property own- 
ers were to pay for the installation and the 
tenants for the maintenance. 
METHODS OF SECURING SIGN, OUTLINING 
AND WINDOW LIGHTING. 
HOMER HONEYWELL. 


We set a good example by outlining our 
building, lighting up the windows and 
installing the largest electric sign in town. 

A good live prospect in each line of 
business was selected and worked upon 
until he lighted up. He was then used as 
a pacemaker for other merchants. When 
his rivals installed lights the pioneer in 
the field was induced to increase his dis- 
plav. It is a noteworthy fact that the 
merchants who use this form of advertis- 
ing are continually increasing their origi- 
nal installation. l 

We used newspaper advertising, per- 
sonal letters, mail advertising, starting in 
with one card a week, then two, and so 
on until the prospect received one each 
dav for a week. This advertising was 
closely followed up by the solicitors. The 
mail advertising was neat, attractive and 
to the point, and served to put the pros- 
pect in a receptive mood, so that the solici- 
tor could close quickly. | 


—_—_<@—___ 
No Dull Times at the Allis- 
Chalmers Works. 


The recent cry of “dull times,” raised 
by various manufacturing interests of the 
country, finds no echo in the business of 
Allis-Chalmers Company, which continues 
to show a steady gain. During the month 
of May this company shipped from its 
works 552 cars of machinery, which was 
a gain of twenty cars over the record 
established for April. In April the aggre- 
gate weight of shipments was 21,680,847 
pounds, while for the month of Mav the 
ficure had 772 
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risen to 23,772,242 pounds, 
making a total weight for the two months 
of 15,163,089 pounds. Cars bearing this 
enormous quantity of machinery, if 
coupled in one train, would have covered 
a distance of about eight miles. 


————__ oo —__—_ — 
The Vermont & New Hamp- 
shire Independent Tele- 
phone Association. 


The fifth convention of the Vermont & 
New Hampshire [Independent Telephone 
Association will be held on Tuesday and 
Wednesday. July 9 and 10, at the Hotel 
Low, Bradford, Vf. A number of in- 
teresting papers will be read, and topical 
discussions indulged in. 
mittee is preparing an entertainment for 
the ladies, and the annual banquet will 
he served at 7 o’clock Tuesday evening, 
July 9. 

The secretary 
G. W. Buzzell, St 


of the association is 
Johnsbury, Vt. 


The local com- 
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ANNUAL MEETING OF THE ASSOCIA- 
TION OF RAILWAY TELEGRAPH 
SUPERINTENDENTS. 


Artantic City, N. Js, JUNE 19-20-21. 


JUNE 19—MORNING SESSION. 


"The session was called to order at 10.30 

A. M. by President E. A. Chenery, of the 
Missouri Pacific, who expressed his grati- 
fication at seeing so many “intelligent 
and good-looking” members present, and 
outlined the purposes of the organization, 
and in brief went over the programme as 
prepared by the topic committee. 

After a statement by Charles Se!den, 
of the entertainment committee, that the 
members, with their wives and sweet- 
hearts, would be expected to find their 
own entertainment, which was easy -in 
view of the proximity of the Boardwalk, 
the principal attraction of Atlantic City, 
and certain instructions relative to having 
a group photograph taken, the conven- 
tion took a recess of fifteen minutes in 
order to give the members an opportunity 
to renew old and form new acquaintances. 

Upon reconvening the following new 
members were elected: 


ACTIVE, 
J. L. Henritzy, Supt. Tel, C. & S. 
Denver, Col. | 
L. M. Jones, Asst. Supt. Tel., A., T. & 


S. F., Topeka, Kan. 

S. L. Van Akin, Jr., Supt. Tel.’ N. Y. 
C. à H. R. R., Syracuse, N. Y. 

J. B. Fisher, Supt. Tel., Penna. R. R., 
Philadelphia. 

W. N. Melton, Supt. Tel., O. & C., Chat- 
tanooga, Tenn. 

G. A. Dornberg, Penna. 
Pittsburg, Pa. 

E. A. Patterson, Asst. Supt. Tel., C., M. 
& St. P., Milwaukee, Wis. 

ASSOCIATE. 


Lines, West 
? 


Geo. M. Dodge, Valparaiso, Ind. 

J. G. Mitchell, North Elec. Co., Cleve- 
land, O. 

Howard E. 
New York. 

Harrison Oshorne, U. 
New York. 

Wm. H. Merrill, 
New York. 


Merrill, U. S. È lectric Co., 
. Electrie Co., 


U. S. Electrie Co., 


R. D. Brixey, Kerite Cable Co., New 
York. 
Byron C. Eldred, Duplex Metal Co., 


New York. 
John Langan, Okonite Co., New York. 
S. Johnson, U. S. S. Co., New York. 
Henry W. Sperry, New York. 
HONORARY. 


Geo. L. Lang, Chattanooga, Tenn. 
W.J. Holton, Chicago. 
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John B. Taylor, Gen. 
Schenectady, N. Y. 


Electrice Co., 


Secretary Drew asked that the action 


of the executive committee in issuing the 
printed circular relative to obtaining uni- 
form legislation on the subject of wire 
crossings be approved, which was done. 

The treasurer's report was presented, 
showing a balance on hand of $93, which 
was accepted. 

A paper, entitled “Education of Tel- 
egraphers in Railroad Work,” by H. C. 
Hope, of the C., St. P., M. & O., was read. 
After extending Mr. Hope a vote of 
thanks, the paper was discussed by Messrs. 
Selden, Rhoads, Williams and Ryder. 

After the reading of numerous tele- 
grams of regret, the meeting adjourned 
until afternoon. 

AFTERNOON SESSION. 

As the first order of business, Mr. Davis 
read the paper prepared by F. E. Bentley, 
of St. Louis, entitled: “The Superintend- 
ent of Telegraph; What He Is versus 
What He Is Not.” 
able to be present. This paper was dis- 
cussed by Messrs. Selden, Hope, Davis 
and others at some length, which, together 
with the paper itself, was of much interest. 

John B. Taylor, of the engineering de- 
partment of the General Electric Com- 
pany, gave a talk on inductive disturb- 
ances to telegraph wires caused by high 
tension lines paralleling railroad rights 
of way, prefacing his remarks with the 
statement that inductive disturbances, as 
a rule, were due to line construction 
rather than to the instruments, and made 
the main portion of his talk more or less 
scientific, describing cause and effect and 
the several factors entering into the ques- 
tion of disturbances. | 

A long discussion followed these re- 
marks, and Mr. Taylor was plied with 
many questions. 

W. C. Stowell, of the C. & A., not being 
present, Mr. Parsons read his paper, en- 
titled: “Inductive and Other Foreign 
Disturbances to Telegraph Lines.” 

The meeting adjourned for an execu- 
tive session at 8.15 P. M. 

JUNE 20—MORNING SESSION. 

The convention was called to order at 
9.30, and William Maver, Jr., read a 
paper, entitled: “Wireless Telegraphy ; 
Some of Its Practical and Commercial As- 
pects.” Mr. Maver’s paper was lengthy 
and exceedingly interesting, and gave 
facts upon a subject of comparatively re- 
cent origin. In connection with the read- 
ing of the paper an invitation was ex- 
tended to the members to visit the wire- 
less station on Young’s Pier, close by the 
meeting place. The system was also ex- 


Mr. Bentley was un- ` 
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plained by Mr. Marshall, and its various 
uses and advantages detailed. 

This was followed by a paper prepared 
by S. Lewis Van Akin, Jr., N. Y. Central 
lines, entitled: “Maintenance and Opera- 
tion of Telephone Service on Railroad 
Companies’ Lines.” ‘The writer handled 
the subject in a way which showed entire 
familiarity with the telephone service in 
connection with railroads. The discussion 
brought out much of value in reference to 
experiences on different lines. 

Mr. Chetwood, of the American Tele- 
phone and Telegraph Company, New 
York, gave a short talk detailing their 
work in the way of new apparatus, ete. 

JUNE 20—AFTERNOON SESSION, 

The meeting was called to order at 2.30, 
and G. A. Cellar, of the Pennsylvania 
lines, read a very important paper, en- 
titled: “Experiments With Concrete 
Poles.” 

Mr. Camp, of the Canadian Pacific, 
lead the discussion, which was continued 
at some length. 

The paper prepared by U. J. Fry, of 
the C., M. & St. P., entitled: Dry Bat- 
teries,” was read by Mr. Ryder. The pa- 
per consisted mainly of a comparison of 
cost as compared with the gravity cell. 

It was here decided to continue the 
convention a third day. 

The next paper was one by G. W. 
Dailey, of the C. & N. W., entitled: “Op- 
portunities With the Telegraph Service.” 
Mr. Dailey’s paper was well received and 
deservedly so, as he had evidently given 
the matter considerable study and pre- 
sented all sides of the subject. 

ELECTION OF OFFICERS. 

The following are the newly elected 
officers : ° 

President, E. P. Griffith, Erie Railway, 
Jersey City, N. J. 

Vice-President, W. J. Camp, Canadian 
Pacific, Montreal, Canada. 

Secretary, P. W. Drew, Wisconsin Cen- 
tral, Milwaukee, Wis. 

Montreal, Canada, was selected as the 
next place of meeting. 

JUNE 21—MORNING SESSION, 

The convention was calted to order at 
10 a. M., and the first paper considered 
was by L. M. Jones, of the A., T. & S. F., 
entitled: “Wire Testing.” 

The committee on legislation for wire 
crossings, through its chairman, Mr. 
Groce, presented its report, which detailed 
efforts to secure desirable acts in the dif- 
ferent states and the results, and was 
accompanied by acts which were consid- 
ered about as satisfactory as could be had 
at the present time. This was followed 
by a discussion which, among other things, 
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brought out the difficulty in securing rail- 
road legislation in view of present unfa- 
vorable feeling throughout the country 
toward such corporations. 

Secretary Drew suggested that if train- 
men were interested they could probably 
do as much with the legislators as could 
the officials, as they have better opportu- 
nity to become acquainted with them and 
have fully as much influence. 

It was moved that the report be printed 
separately and distributed, and the com- 
mittee continued. 

The dates for the next convention were 
determined as June 24, 25 and 26, 1908. 

The following papers were not read but 
ordered published, owing to lack of time: 

“Standard Time,’ W. J. Camp, Cana- 
dian Pacific. | 

“Error Sheets,’ R. L. Logan, Kansas 
City Southern. ` 

“Operation and Maintenance of Rail- 
way Telegraph Service,” W. J. Browne, 
Iron Mountain Railroad. 

“Visible Supply of Telegraph Poles,” 
W. W. Ashald, Grand Trunk Railway. 

“Uniformity of Office Installation,” E. 
Parsons, I. C. : 

A motion to print the papers without 
reading and thus close the convention, 
produced some discussion, but the motion 
was carried by a vote of nine to five. 

The report of the committee on Uni- 
formity of Superintendent’s Duties was 
presented by J. L. Davis, chairman, and 
ordered distributed. . 

E. P. Griffith, chairman of the comumit- 
tee to confer with the American Railway 
Association as to state laws reported 
Progress. 

It was decided, on motion of Mr. Ryder, 
that papers be printed hereafter, prior to 
the meeting of the conventions. 

Mr. Davis presented a report of the 
committee to prepare a blank to be used in 
transferring train orders, ete., and un- 
finished business to the relieving operator. 
This blank was submitted and approved 
by the convention. 

Ex-President E. A. Chenery was given 
arising vote of thanks for services during 
the past year, and the various contributors 
to the success of the convention were also 
thanked. 

The convention adjourned to meet in 
Montreal the last week of June, 1908. 


Quite a few manufacturers and supply 
men were in evidence at the Marlborough- 
Blenheim in connection with this conven- 
tion. ©. E. Brown, of the Central Elec-- 
trie Company, Chicago, and John Langan, 
of the Okonite Company, were very much 
in evidence. The United States Electric 
Company, New York city, exhibited the 
(ull telegraphic selector, and the North 
Electric Company, Cleveland, Ohio, and 
the National Telegraph and Telephone 
Company, Philadelphia, Pa., also made ex- 
hibits. 
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The Faraday Society. 

The twenty-ninth ordinary meeting of 
the Faraday Society was held on Tuesday, 
Mav 28, 1907, at the Institution of Elec- 
trical Engineers, London, England. Pro- 
fessor A. K. Huntington was in the chair. 

A paper entitled “Contributions to the 
Chemistry of Gold,” by F. If. Campbell, 
was read in abstract by N. T. M. Wils- 
more. 

Aurous iodide, Aul, was prepared and 
found to decompose at twenty-five degrees, 
according to the equation 

2 Aul < 2 2Au+ I, 

Since this equation contains only one 
variable, namely, the iodine, there must 
be a particular pressure of iodine at which 
Aul, Au, and I, are in equilibrium. This 
was found to be 0.943 of that of pure 
iodine; any solution of iodine will tnere- 
fore act on gold if more than 0.943 sat- 
urated, but not if below this strength. 

When gold is acted on by a solution of 
KI and iodine, part is converted into in- 
soluble AuI and part dissolves. The ex- 
perimental results with various solutions 
agree with the equilibrium equations only 
when the gold is assumed to enter the 
complex ion in the monovalent condition 
—i. e., to yield Aul, ions. 

The action 3 AuCl = AuCl, + 2 Au 
was found to occur at ordinary tempera- 
tures and in absence of moisture. 

Dry chlorine and AuCl combine at ordi- 
nary temperatures to form AuCl. 

Aurous oxide, Au,O, was obtained after 
considerable difficulty, and its solubility 
in nitric acid determined. The oxidation 
potentials of various nitric acid solutions, 
saturated with aurous oxide, were then 
measured, and from these figures the nor- 
mal potential for the tendency 

Au - -> metallic gold 
was calculated, and found to be + 1.5 
volt against the hydrogen standard. 

The small affinity between gold and 
iodine, the tendency to form a complex 
ion with iodine, the high oxidation poten- 
tial of Au ions, and the very low solubility 
product of Au,O all agree to confirm the 
assumption that Au forms very weak posi- 
tive ions. 

Professor Dr. R. Abegg (communi- 
cated) referred to the general question of 
the stability of the various peroxides and 
their oxidizing powers, and pointed out 
that the low oxides of the noblest metals 
could show as high an oxygen pressure as 
the peroxides of the less noble metals. 

Dr. H. Borns drew attention to Wohl- 
will's work on the electro-deposition of 
gold from the chloride solution. 

Dr. F. Mollwo Perkin read a paper on 
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“Reduction of some Oxides and Sulphides 
by Means of Metallic Calcium.” 

The author first referred to the well- 
known powerful reducing action of alumi- 
num, as, for example, its use in the prep- 
aration of chromium, ferro-silicon and 
other metals and alloys, and its use in the 
form of “thermit” for welding purposes. 
He finds that metallic caleium is a still 
more powerful reducing agent than alumi- 
num. For example, when molecular pro- 
portions of aluminum and ferric oxide are 
mixed together and ignited by means of 
a fusc of aluminum and barium peroxide, 
intense reaction ensues, and continues un- 
til all the oxygen has been removed from 
the ferric oxide, and aluminum oxide and 
metallic iron produced in its stead. When 
metallic calcium in the form of fine turn- 
ings is mixed with ferric oxide and ignited 
in a similar manner, the reaction is 30 in- 
tense that the mixture is in large part 
ejected from the crucible. The reaction 
can be brought under control by mixing 
thirty to forty per cent of calcium fluoride 
or ten to twenty per cent of calcium oxide 
with the contents of the crucible. Boron 
can be obtained by igniting a mixture of 
boron trioxide with the calculated quan- 
tity of calcium and five to ten per cent of 
calcium oxide. If no calcium oxide is 
added the reaction is too violent. It is, 
however, very difficult entirely to free the 
boron from calcium even after standing 
over hydrochloric acid for weeks; the 
boron invariably contains considerable 
quantities of calcium, which is probably 
present as calcium boride. When borax 
is carefully dried and mixed with calcium, 
andl the mixture ignited by a fuse, the re- 
action completes itself without undue vio- 
lence. On treating the reaction mixture 
with hydrochloric acid, brown amorphous 
boron is obtained in almost theoretical 
quantities; the product, however, always 
contains calcium, but can be used for pres 
paring boron chloride and similar com- 
pounds. Rather anomalous results were 
obtained when sand (silicon dioxide) was 
ignited with calcium. Unless consider- 
ably less than the theoretical amount of 
calcium was used, not silicon but probably 
calcium silicide was obtained, because 
when the reaction mixture is placed in 
hydrochloric acid, large quantities of a 
spontaneously inflammable gas are given 
off; this gas is probably silicon hydride. 
The product remaining behind is silicic 
acid and calcium chloride. The results 
were the same when a mixture of alumi- 
num and calcium was employed. 

Attention was also drawn to the diffi- 
culty experienced in causing silica in the 
form of fine sand to react with metallic 
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aluminum which was in the form of a -/ 
rough powder. <A similar difficulty was 
met with in the case of boric anhydride 
and aluminum. Galena does not yield 
metallic lead and calcium sulphide, but a 
grayish mass which gives off sulphuretted 
hydrogen when acted upon with acids, lead 
in the form of a salt being left in solution. 
Red phosphorus and calcium unite with 
explosive violence. Sulphur and calcium 
also react with great vigor. Manganese 
dioxide and calcium require to be mixed 
with thirty to forty per cent of calcium 
fluoride, when a regulus of manganese can 
be obtained, otherwise the reaction is too 
violent. This is also the case with chro- 
miam oxide. When the experiments were 
first tried it was found that the reaction 
mixture always stuck to the crucible, and 
it was invariably necessary to break the 
crucible in order to obtain the product. 
Subsequently the difficulty was got over 
by lining the crucible with a paste made 
from slaked lime and a strong solution 
of sodium silicate (water glass); in the 
case of boron, the solution used was gen- 
erally borax. The crucible and lining were 
thoroughly dried, and were then ready 
for use. With crucibles so prepared there 
was never any difficulty in getting out the 
reaction product in the form of a lump 
without breaking the crucible. 

F. E. Weston said that he had succeed- 
ed in reducing silica in the form of kiesel- 
guhr by means of aluminum. He had 
recently used aluminum in the reduction 
of titanium compounds. 

W. P. Digby asked whether calcium 
would, like aluminum, prevent segrega- 
tion in steel castings. 

Professor A. K. Huntington said that 
the state of division of the materials in 
these experiments was of paramount im- 
portance. He believed, answering Mr. 
Digby, that calcium had not proved a 
successful substitute for aluminum in 
pouring steel; the calcium oxide seemed 
to remain in the metal. 

Prior to the ordinary meeting the an- 
nual general meeting of the society was 
held, at which the report of the council 
and the balance sheet were duly approved, 


and the following officers and council 
elected for the session 1907-8: 
President—Sir William Perkin. 
Vice-Presidents—G. T. Beilby, R. A. 
Hadfield, Professor W. Hittorf, Sir Will- 
iam Ilugvins, Professor A. K. Hunting- 
ton, Professor A. Schuster, Professor J. J. 
Thomson. 
T’reasurer—F. Mollwo Perkin. 
Council—A. C. Claudet, S. Z. de Fer- 
ranti, F. W. Harbord, R. S. Hutton, T. 
M.. Lowrv, W. Murray Morrison, J. Swin- 
burne, N. T. M. Wilsmore, Professor E. 
Wilson, J. L. F. Vogel. 
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The Opening of the Electrified 
Division of the West Shore 
Railroad Between Utica and 
Syracuse. 


_ On Sunday, June 16, regular passenger 


service was begun over the electrified di- 
vision of the West Shore Railroad between 
Utica and Syracuse, N. Y. On Saturday, 
June 15, however, a number of prominent 
railway men were the guests of C. Loomis 
- Allen, vice-president and general mana- 
ger of the Oneida Railway Company, on 
a préliminary trip over the system. The 
¢party was divided into two sections, one 
section making the trip from Utica in a 
two-car train, in charge of Mr. Allen; and 
the other making the trip from Syracuse 
in a similar train, in charge of William J. 
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panies; George W. Wickersham, general 
counsel, Interborough Rapid Transit Com- 
pany and subsidiaries; James L. Quacken- 
bush, general attorney for all companies. 
Mr. Quackenbush was formerly general 
attorney of the New York City Railway 
Company. A. A. Gardner, formerly at- 
torney for the Interborough Rapid Transit 
Company, has been appointed general solic- 
itor for all the companies. Charles A. Gar- 
diner has been appointed solicitor for the 
Manhattan Railway Company. Henry A. 
Robinson remains solicitor for the New 
York City Railway Company, and is also 
in charge of the bureau of real estate and 
taxes for all of the companies. The former 
attorney of the New York & Queens Coun- 
ty Railway Company, Van Vechten 


THe ELECTRIFIED DIVISION OF THE WEST SHORE RAILROAD BETWEEN Urtica, N. Y., 
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Harvie, electrical engineer of the Oneida 
Railway Company. After an inspection 
of the substation at Clark’s Mills, the 
guests were entertained at Baggs’s Hotel, 
Utica, at luncheon. 

Among those present were C. E. Par- 
sons, chief engineer of the Hudson River 
Electric Power Company; S. Piek, super- 
intendent of the Niagara, Lockport & On- 
tario Power Company; H. N. Ransom, 
Genera] Electric Company; N. M. Gar- 
land, Ohio Brass Company; M. J. Bray- 
ton, general manager of the Uticu Gas 
and Electric Company; Paul T. Brady, 
Westinghouse Electric and Manufacturing 
Company; J. J. Stanley, A. L. Linn, Jr., 
of the Oneida Railway Company; W. K. 
Vanderbilt, Jr., Horace E. Andrews, H. B. 
Sykes and W. H. Spice. 

——___<-@—___ 


The Legal Staff of the Inter- 
borough-Metropolitan Sys- 
tem Reorganized. 

A reorganization of the legal staff of the 
_ Interborough-Metropolitan street railway 
system has been announced by President 
Theodore P. Shonts. The personnel of the 
organization is as follows: Paul D. 
Cravath, general counsel, New York City 
Railway Company and subsidiary com- 


Veeder, has been appointed attorney and 
solicitor for the litigation of all the com- 
panies in the borough of Queens and in 
Nassau county. The former attorney and 
solicitor for the Union Railway Company, 
Ambrose F. McCabe, retains this postion 
and is also attorney and solicitor for the 
litigation of the companies of Westchester 
county. 
—— eM 
The Canadian Electrical 
Exhibition. 


The Canadian Electrical Exhibition 
Company, Limited, will hold an exposition 
of electrical material and appliances at the 
Drill Hall, Montreal, Canada, September 
2 to 14. The Canadian Electric Light 
Association will postpone its meeting from 
June until September, and it is probable 


that the Canadian Street Railway Asso- 


ciation and the Maritime Provinces Elec- 
tric Light Association will hold their mect- 
ings in Montreal in September. There is 
available for exhibition purposes about 
16,800 square feet, and fully ninety per 
cent of this was taken within two weeks 
after the space was first offered for sale. 
The large Canadian manufacturers, such 
as the Canadian Westinghouse Company, 
Limited; Canadian General Electric Com- 
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pany, Limited ; Allis-Chalmers-Bullock, 
Limited; Packard Electric Company, 
Crocker-Wheeler Company and the Bell 
Telephone Company of Canada have each 
taken over 1,000 square feet of space. 

The officers of the Canadian Electrical 
Exhibition Company, Limited, are W. 
McLea Walbank, president; R. S. Kelsch, 
vice-president, and J. W. Pilcher, secre- 
tary-treasurer. Mr. Kelsch is the manag- 
ing director. 

— 0 


The Master Car Builders 
Elect. 


At the closing session of the convention 
of the Master Car Builders’ Association, 
held at Atlantic City, N. J., June 19, the 
following officers were elected: President, 
G. N. Dow, Cleveland, Qhio. Vice-presi- 
dents: R. F. McKenna, Scranton, Pa.; 
R. W. Burnett, Montreal, Canada; T. M. 
Ramsdell, Richmond, Va. Executive com- 
mittee: T. Curtis, Louisville, Ky.; R. F. 
Crawford, Pittsburg, Pa.; F. H. Clark, 


Chicago, Ill. Treasurer, John Kirby, 
Adrian, Mich. Secretary, J. W. Taylor, 
Chicago, Ill. 

In addition to the exhibits which were 
briefly described last week the following 
notes will be of interest : 

The Chicago Pneumatic Tool Company 
distributed some interesting literature de- 
scribing and illustrating the air-cooled 
Duntley electric tools. Literature was also 
distributed devoted to the company’s pneu- 
matic apparatus. 

The Westinghouse companies dis- 
tributed a handsome album containing 
views illustrating the products and fac- 
tories of the affiliated Westinghouse com- 
panies. 

The Amcrican Blower Company demon- 
strated the blowing capacity of its high- 
pressure fans, a great deal of interest be- 
ing shown in its exhibit.. 

The Independent Pneumatic Tool Com- 
pany exhibited the “Thor” No. 8 close-cor- 
ner drill, and attracted a great deal of at- 
tention. The company was represented by 
James B. Brady, president, and J. A. Por- 
ter. 

The Electric Storage Battery Company 
was represented by E. L. Reynolds, 
Charles Blizard, Robert Hull, A. Taylor 
and E. H. Hunt.. The company exhibited 
car-lighting batteries, portable batteries, 
and batteries of the power-station type. 

The Gold Car Heating Company ex- 
hibited its car-hghting and car-heating 
svstem. 

The Joseph Dixon Crucible Company 
exhibited its graphite specialties, and was 
represented by R. A. Brown, W. A. Hous- 
ton, A. C. Bowles, J. J. Tucker, C. H. 
Spotts, H. A. Nealley and L. H. Snyder. 

The Standard Paint Company was rep- 
resented by J. N. Richards, F. F. Vande- 
water, J. H. Thomas, J. G. Satterthwaite, 
George Wilms and C. E. Earnshaw. The 
company exhibited its “P. & B” insulating 
material and its “Ruberoid” car flooring 
and roofing material. It distributed a 
neat card memoranda caseyas-a,souvenir. 
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Properties of Copper. 

A general discussion of the properties 
of copper—physical and otherwise—is 
given here by A. H. Sexton. Those most 
Interesting from an electrical standpoint 
are the effects of various impurities upon 
the electrical conductivity and the tensile 
strength. These reduce the conductivity 
of the copper markedly; in fact, small 
traces of impurities not detectable chem- 
ically are shown by a resistance test. 
Arsenie is always present in commercial 
copper, but there should not be more than 
0.05 per cent. It hardens copper and 
increases its tensile strength, and for 
many purposes is not objectionable, but 
should not be present in copper intended 
for making brass. Antimony is much 
more objectionable than arsenic, but is 
usually present in smaller quantities, due 
probably to the fact that it is easily oxi- 
dized. Bismuth is the most objectionable 
constituent, and if present to the extent of 
0.02 per cent, makes the metal so brittle 
that it can not be worked. Even a trace 
of bismuth is objectionable, but, fortu- 
nately this is not a common impurity in 
copper. Tron is seldom present in refined 


copper. ‘Tin and zine are sometimes pres- 
ent in very minute quantities, but never 
enough to be objectionable, Lead is never 
present in refined copper, but is sometimes 
added to copper that is intended for roll- 
img. Nickel and cobalt are often present 
in small quantities, but do not seem to be 
objectionable. Sulphur is never present. 
lis tendency is to make the metal brittle. 
Phosphorus is never naturally present, bui 
when used as a refining agent, a trace of 
it may be left. Carbon is not soluble im 
and does net combine with copper, and 
is never present. Cuprous oxide ts the most 
common impurity. Even in small quan- 
tities it Induces brittleness and causes the 
copper to crystallize in coarse grains, ‘The 
average percentage of oxygen in well-re- 
fined copper is less than O.I per cent; in 
eleetrotype copper, about 0.0L per cent.— 
Abstracted from the Mechanical Engineer 
(London), June $. 
< 
The Origin of Radium. 

It was suggested some time ago that 
actinium js itself the true parent of 
radium, but no definite evidence has been 


brought forward to prove this. The matter 
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has been under investigation for some time 
hy E. Rutherford, and he gives here a 
record of his further observations. These 
have been continued on an old preparation 
of actinium, and it was found that the 
rate of growth of radium was uniform 
over a period of 120 days. This rate 
agreed closely with that observed in an- 
other solid preparation of actinium which 
had been set aside for a period of two and 
one-half years, Another sample of actin- 
jum was then taken and precipitated with 
ammonium sulphide in order to remove 
the radium from the solution. In this 
way a solution of actinium was obtained 
initially almost entirely free from radium. 
By examination it was found that the 
actinium after this chemical treatment 
contained an excess of radio-actinium, 
which was shown by the rise of the a-ray 
activity to be about twice its initial value 
in about twenty days. Then a gradual 
decay set in, falling to a steady value. 
For equal quantities of actinium the rate 
of growth of radium observed in this solu- 
tion was one and one-half times greater 
than the normal. This indicated that only 
a portion of the actinium had been pre- 
cipitated, while the radium-producing 
substance had been precipitated with the 
actinium in excess of the normal amount. 
This conclusion was confirmed by an 
examination of the filtrates, which were 
found to contain more than half the ac- 
tintum, After suitable chemical treat- 
ment a small precipitate of actinium was 
again obtained, which was about 100 times 
as active as the original preparation. This 
precipitate was dissolved in hydrochloric 
acid and observations of the amount of 
radium were made at regular intervals. 
No appreciable growth of radium was ob- 
served over a period of eighty days. If 
there were anv growth at all it was cer- 
tainly Jess than one-two-hundredth part 
of that normally to be expected. From 
these observations the author concludes 
that in the ordinary commercial prepara- 
tions of actinium there exists a new sub- 
stance which is slowly transformed into 
radium, ‘This immediate parent of ra- 
dium is ehemically distinct from actinium 
and radium and their known products. 
and is capable of complete separation 
from them. If this be true, the position 
of actimum in the radioactive series still 


remains unsettled.—..bstracted from Na- 
ture (London), June 6. 
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The Present Tendency of Charging 

for Electricity. | 

A discussion is given here of the tend- 
ency in England to-day to introduce a 
modified svstem of charging for electric- 
itv. A list of seventeen municipalities is 
given, and the method of charging at these" 
is explained. No fewer than fourteen 
take into consideration the number of 
hours a day the consumer uses electricity. 
Three have adopted the policy of offer- 
ing special rates to large consumers, irre- 
spective of their load-factor. The double- 
rate system has been adopted by five, and 
two are trving the restricted-area system 
of charging. At one the charge is based 
upon the load-factor of the consumer. 
though it is not explained how this is ob- 
tained. A maximum-demand | indicator 
would give it with sufficient exactness. In 
a good many instances low rates for power 
have been offered to mills and factories, 
but in some cases the power thus supplied 
is a considerable proportion of the whole 
and overlaps part of the lighting peak, so 
that the author believes this low rate is 
not just to other consumers. If 4,000 
kilowatts in apparatus are required to sup- 
ply both the lighting and power loads 
during the peak hour, while either one 
alone could be carried with a 2,000-kilo- 
watt unit, it is thought that the power 
user should pay as much as the hght user 
for the station reserve.—A bstracted from 

the Electrical Review (London), June 7. 

< 


On Recording Transitory Electrical 
Phenomena by the Oscillograph. 


In attempting to apply the Duddell 
oscillograph to measuring brief current 
phenomena, such as the growth or dving- 
away of currents in cirenits, J. T. Morris 
encountered a good deal of difficulty in 
devising a satisfactory method of closing 
the eireuit. Tapping keys rebounded and 
A steel 


needle plunged into mercury was also un- 


dil not close the circuit at once. 


satisfactory, as the contact was not sure. 
A knife-blade contact switch gave better 
but that the contact 
springs rebounded as the blade entered 
between them. Modifving the blade by 
placing a strip of ebonite on the front, so 
that the latter passed between the springs 
‘before the blade proper, entirely removed 
this trouble and produced a switchswhieh 


results. showed 
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instantly and surely closed the circuit. 
This switch was operated by the falling 
of the photographic plate upon which the 
record was made, the switch being held 
open against a spring by a cord which 
was cut by the plate. The author gives 
a number of records showing how the cur- 
rent grows and dies away under various 
conditions. These indicate that the last 
switch described closes the circuit instan- 
tancously within one-ten-thousandth of a 
second. In a circuit as nearly non-in- 
ductive as could be conveniently obtained, 
the current was found to grow smoothly 
and to reach its full value in about five- 
one-thousandths of a second. Curves were 
also taken for studying the phenomena ac- 
companving the blowing of a fuse. One 
diagram shows that this required seventy- 
five-ten-thousandths of a second after the 
circuit was closed. The current rose 
rapidly to its full value, and then de- 
creased as the fuse heated and the are 
was drawn, and finally quickly died away. 
Curves were also taken illustrating the 
current rush in transformers, due to the 
magnetic condition of the iron when the 
circuit is closed. It was found also that 
there was practically no error introduced 
by retardation of the plate due to the cord. 
~I bstracted from the Electrician (Lon- 
don), June 7%. 
< 


Soren Horth, Discoverer of the Dyna- 
moelectric Principle. 


A short historical sketch is given here 
of Soren Horth, a Danish engineer and 
inventor who, it is said, in 1854 discovered 
the dvnamoelectric principle—that is, the 
method of causing a dynamo to supply 
current for its own field coils. Horth was 
born in Denmark, October 13, 1801. Iis 
first patent specifications for a machine of 
this kind were filed in 18541. Ths earhest 
work with electricity was the design of an 
electromagnetic engine which worked on 
the coil and plunger principle, the pole- 
pieces being coned so as to equalize the 
magnetic force. He visited England at 
various times, and in 1818 made a trip 
connected with his electromagnetic experi- 
ments. He spent three years in London, 
and during this time constructed an en- 
gine which was shown at the Great Ex- 
hibition of 1851, at which he was granted 
the only prize awarded for electric ma- 
chines. On his return from England he 
began work on the dynamoelectric: prin- 
ciple, as is shown by two papers deposited 
with the Royal Danish Scientific Society, 
one of these bearing the date December 8, 
1851, and one May, 1852. These are 
specifications, written in English and ac- 
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compamed by drawings, deseribing a dy- 
namo, ‘Phe machine apparently consisted 
of three or four rings of vertical magnets 
placed above each other, arranged around 
a vertical shaft carried two or 
three rings of armatures. The hollow 
shaft, as well as the were 
provided with coils, around which the 
current induced in the 
passed, One clause in the specifica- 
tion reads as follows: “The main feature 
of this battery consists in applying one, 


which 
magnets, 


armature Was 


two or several permanent magnets of cast 
iron in connection with an equal number 
or more electromagnets shaped in such a 
manner that the currents induced in the 
coils of the revolving armatures are al- 
lowed to pass around the electromagnets. 
Consequently, the more the electromagnets 
are excited, the more will the armature 
be excited, and the more electricity, of 
course, Induced in the respective coilings ; 
and while a mutual and accelerating force 
is thus produced in this manner between 
the electromagnets and the armatures, an 
additional or secondary current is at the 
same time induced in the coiling of the 
electromagnets by the motion of the arma- 
tures, the said current flowing in the same 
direction as that of the primary current 
after having passed the commutator. The 
direction of the current induced’ in the 
coils of the armatures will, of course, be 
reversed according to the change of the 
respective polarities, and a commutator is 
therefore applicd for the purpose of caus- 
ing the same to flow constantly in one 
direction.” ‘This patent was never com- 
pleted, but in 1855 a patent was granted 
for a machine constructed on the same 
principle. The last years of Tforth’s life 
were spent in Copenhagen, where he prac- 
tised as a civil engineer. [e died on 
August 28, 1870, shortly after the Danish 
government had granted him a consider- 
able sum for the purpose of completing 
his experiments.—.4 bsiracted from Elec- 
bical Engineering (London), June 6. 
< 


A New Method of Loading Trans- 
formers. 


A simple and economical method of 
loading transformers for heating runs is 
deseribed here by Axel F. Gustrin. It 
consisis in a modification of the trans- 
former test adapted from Hopkinson’s 
circulating test of direct-current machines, 
but avoids the necessity for employing a 
second transformer. Single-phase trans- 
formers usually have the coils wound in 
two sections, and the sections of both 
primary and secondary may be connected 
up as a pair of transformers, taps being 
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taken from one primary coil so as to enable 
the system to be unbalanced and full- 
load current to be circulated through the 
transformer with the full voltage applied. 
The same method may be used for poly- 
phase transformers, or a small auxiliary 
testing transformer may be introduced 
into the primary circuit. The best ar- 
rangement is to connect the three coils of 
a three-phase transformer in star, and 
then, by means of the auxiliary transform- 
er, the secondary of which is connected 
in series with the primaries of the test 
transformer, the current circulated 
through the latter is varied.—Translated 
and abstracted from Eleklrotechnische 
Zeitschrift (Berlin), June 6. 
< 


Advantages of the Electric Drive. 


The advantages of the electric drive for 
railway shops are here discussed by J. H. 
Klinck. In a comparatively recent in- 
stance it was found that a certain railway 
shop required, on an average, about 300 
horse-power for operating when belt- 
driven. This was changed to electric 
drive, when the average load dropped to 
150. The line shaft and belt drive is in- 
flexible and requires that the heavy ma- 


chine be placed near the engine. This 
may cause the material during construc- 
tion to be carried back and forth an un- 
necessary amount. The electric drive does 
away with this and enables the machines 
to be placed in the proper order for 
facilitating the handling of material. Al- 
though many railway shops have been in- 
creased in size in recent vears, it has been 
found that this increase has not made it 
possible to increase the output in engines 
and cars, because the size and capacity of 
the engines and cars has increased, as 
have all the parts which go into them, and 
this calls for more work than before. As 
the net result, it has been the experience 
of shop men in general that the increase 
in the capacity of modern tools is just, 
about in proportion with the additional 
work necessary to be done upon each in- 
dividual part of modern equipment or 
cars. In this connection a tool which 
could have its speed adjusted to the work 
would improve the situation considerably. 
The present tendency is to -furnish all 
heavier and larger tools with individual 
motors, thus rendering the teol independ- 
ent of line shafts, making possible its 
being placed in a favorable position for 
handling the heavier material by means 
of overhead cranes, and also making it 
possible to adjust the speed to the work in 
hand. Unfortunately, frequently the 
Inanufacturers of these tools object to the 
motor drive. From the railway point of 
view the most economical shop is the one 
which makes repairs most thoroughly and 
rapidly, so that a shop arranged for proper 
progress of the work is much the best, 
and to this end the electric drive con- 
tributes.— .thstracted from the Electric 
Journal(Pittsburg), June. 
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The Advantage of Knowing 
Your Business Thoroughly. 


A little knowledge may be a dangcrous 
thing, but not enough knowledge is ten 
times worse, in so far as it applies to 
some central station managers and solic- 
itors. 

What would you think of a man trving 
to sell you an automobile who couldn't tell 
you how the thing worked, or what it 
would do? 7 

Yet many solicitors try to convince 
women of the advantages of electrical ap- 
pliances in the home without knowing all 
about them themselves. 

To illustrate: 

A solicitor placed an electric flat-iron 
on trial in a house and guaranteed that 
it would not scorch. The lady believed 
him, and left the iron on a very expensive 
dress, without turning off the current, 
while she went to chat with an unexpected 
visitor. The dress was ruined, and the 
iron returned to the company next day 
with some very uncomplimentary remarks 
about trying to sell a thing by misrepre- 
sentation. 

That one case, of course, would not 
have been so bad for the company, if it 
had ended there. 

But it didn’t end there. 

That was only the beginning of the 
trouble. | 

For, as might be expected, the lady had 
to tell all her friends of the incident, 
with the result that where many of them 
had contemplated using the irons, thev in- 
stead, became prejudiced against them. 

If the solicitor, had only known his busi- 
ness, he would never have made such a 
statement to the Jadv, or he would have 
been more explicit in his guarantee. As 
it was, his lack of knowledge did the com- 
pany an irreparable injury, and lost them 
much new business. 

Another case was where an electric heat- 
ing pad was placed in a home where there 
was a baby. The baby was placed on the 
pad, but the mother, not knowing any 
hetter, failed to take the precaution of 
putting a rubber sheet between the child 
and the pad, in case of emergency. Re- 
sult —the current was short-circuited and 
gave the baby a severe shock. in this in- 
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stance it was plainly up to the solicitor to 
tell the buyer the rubber sheet was neces- 
sary. His ignorance cost the company 
a customer instead of getting one, for 
after that experience the lady could not 
be hired to have an electrical appliance of 
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itors will work much harm to the company 
employing them. 

Therefore, it’s up to every central sta- 
tion manager to see that his salesmen 
know as much as possible about the vari- 
ous electrical appliances so they can sell 
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A full page advertisement of the Madison Gas and Electric Company, which appeared in 
one of the local papers. This advertisement was well displayed. The reading matter is 


short and to the poiat. 


any kind in the house from fear of such 
shocks. 

And like the other case, this one got 
noised about, and prevented the sale of 
electrical appliances to many others. 

These two incidents will illustrate how 
insufficient knowledge on the part of solic- 


them to stay sold. Let them experiment 
in their own homes, or in the display 
room, until they are thoroughly familiar 
with all the different devices. 

We must bear in mind that while elec- 
tricity may be familiar to the men in the 
business, to the publicyit is still something 
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new, which they know very little about, 
and for which they must rely wholly on 
the say-so of the company’s representa- 
tives. We must remember also that one 
dissatisfied customer works more harm 
than a hundred satisfied ones can coun- 
teract, for such incidents, like gossip, 
travel with the wind, and deter many peo- 
ple from using electrical appliances for 
fear the same thing might happen in their 
homes. 

In the pursuit of new business it is more 
important to hold and satisfy a prospect 
who is really interested than it is to centre 
our energies on capturing those who have 
to be made interested. For in every house 
where you can install electrical devices 
- that will stick, the greater becomes the 
chance of interesting the neighbors. 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 


stimulati talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
poate which they can profitably bring out 
n thelr occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


Boys, who are you working for, any- 
way? l 

The company, primarily. 

But vourself, chiefly. 

Just remember that. 

You’re not working for me, the presi- 
dent or the company—but yourself. . 

And on yourself depends the degree of 
success you attain. 

The reason that one man “makes good” 
in salesmanship where eleven others “fall 
down” is because the twelfth man always 
does his best. 

And he always does his best because he 
can not afford to do less—because his self- 
respect demands it. 

That’s the whole secret. 

All the pull in the world won’t bring 
you anywhere near the results and success 
that good, honest, hard, enthusiastic work 
will. 

For, say what you like, it’s continuous, 
ceaseless effort that brings success in the 
world nowadays. . 

The successful solicitor “makes good” 
at his work because he prepares himself for 
every requirement it can call for. He 
analyses it, root and branch, and has an 
answer ready for every argument a pros- 
pective power user can bring forth. He 
conquers because he controls. 


ELECTRICAL REVIEW 


I remember a certain star solicitor who 
was noted for getting the business. 

As he slammed a pile of contracts down 
on the manager’s desk one day, and got a 
“great work” from that individual by way 
of recognition, the tail-ender of the sales 
force who had been sitting around waiting 
for business to spruce up, felt a twinge 
of envy. Finally he buttonholed the star 
and asked him, “How do you manage to 
get so many orders, while I can’t seem to 
get any at all?” 

“Well,” said the other, “I’ve always 
made it a point to wear out the soles of 
my shoes instead of the seat of my pants.” 

And in that one sentence, fellows, you 
have the secret of that salesman’s success. 

He hustled while the other fellow 
waited. 


NEW 


It will be our endeavor, from week to 
week, to preen in this department brief 


notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
celved with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make Interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Madison, Wis., has the reputation of 
being a city of electric signs and a place 
where store, show window and display 


Mr. John Corscot, the popular manager 
of the Madison Gas and Electric Company. 


lighting has reached the highest state of 
perfection. In fact, in these features, it 
could truthfully be said that Madison is 
the best-lighted city in the United States. 
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This is truly a wonderful distinction, 
and the merchants as well as the Madison 
Gas and Electric Company have every 
reason to feel proud of their achievement. 

It goes without saying that this central 


Mr. J. B. Lindl, manager of the commer- 
cial department of the Madison Gas and 
Electric Company, who is a strong right arm 
of that company in procuring new business. 


station must have been up and doing to 
have such fame bestowed upon the town 
in which it is operating, and that it must 
have reached a high state of commercial 
success. 

Let us look at a few of the causes that 
operate to bring about the remarkable de- 
velopment of the Madison Gas and Elec- 
tric Company. 

In the first place, the manager, John 
Corscot, is certainly what the general order 
of central station managers should be— 
one of the most, if not the most popular 
of all men in Madison. Anyone who 
knows him has no cause to wonder that 


Miss J. H. Abbott, employed by the Madi- 
son Gas and Electric Company to demon- 
strate electric heating and cooking appli- 
ances, and who won marked success in popu- 
larizing electricity in the home and interest- 
ing the people in these modern devices. 


such is the case, for he is a man of strong 
character and personal magnetism. He is 
always genial and has a pleasant word and 
smile for.everybody with) whom he>comes 
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in contact—whether the governor of the 
state or the laborer in the ditch—he has a 
pleasant word for them all; and is always 
ready to adjust any grievance they may 
have against the company or to advise 
them regarding an installation they may 
have or contemplate. 

The people, and especially the mer- 
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you can readily see that he was in a posi- 
tion to become pretty well acquainted, 
and, you may be sure, he made the best 
of his opportunity, 

His popularity, more than anything 
else, has made possible the high state of 
commercial development of the Madison 
Gas and Electric Company. 
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cess of the company is J. B. Lindl, man- 
ager of the commercial department. This 
bright, hustling and aggressive voung 
man first entered the central station field 
in 1904, being employed by the Eastern 
Wisconsin Railway and Light Company of 
Fond du Lac, Wis., as meter reader and 
collector. 


A powerfully written booklet on fhdividual motor hol a rent out by the Madison Gas and Electric Company. The 


text is written with an eye to show the reader exact 


chants, seem to think that everything Mr. 
Corscot says is Just about right, and his 
suggestions carry a great deal of weight 
and are a great source of profit to his com- 
pany. 

Mr. Corscot has been general manager 
of the company since 1890, and before 
that time he served the city for twenty- 
two years in the capacity of city clerk, so 


He is a firm advocate of advertising, 
and believes that all advertising, like all 
whiskey, is good, but some methods of ad- 
vertising, like the whiskey, are better than 
others. Mr. Corscot employs the very best 
advertising possible to further the sale of 
electric current. 

Another man behind this company who 
has attributed greatly to the material suc- 


y how and why electric power is an unusually desirable thing. 


His ambition would not allow him to re- 
main long in the company’s employ in this 
capacity, so he started to educate himself 
along electrical lines by taking a course 
in electric lighting with the International 
(‘orrespondence School. 

The company was not slow in recogniz- 
ing the value of Mr. Lindl,.and he was 
promoted to contract agent one anda half 
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vears later, and in June, 1906, was given Seeing a brighter and broader field of rived the affairs of the company took on 
full charge of the commercial department usefulness ahead of him, he resigned his a new aspect, new business seemed to 
flow in more freely than ever before, 
and the commercial end of the central 
station was endowed with new life. 

To-day the commercial department of 
the Madison Gas and Electric Company 
consists of a manager, three repre- 
sentatives and one demonstrator. The city 
is divided into three districts, one for 
each representative, and inquiries by tele- 
phone or mail are referred to the district 
solicitors every morning, and after calling 
on the prospect, the solicitor reports the 
interview on a comprehensive card. 

This card is also used for all straight 
canvassing, and a file is kept of all reports 
turned in. This file is gone over every 
morning, and all call-backs are referred 
back to the solicitors on the date when 
due. In this way, all prospects are closely 
followed up, and much business is secured 
by the use of this report which would be 
lost unless call-backs were made on date 
set by the prospects. 


The demonstrating room of the Madison Gas and Electric Company. . The demonstrations As to methods of advertising, news- 
this company held on electric cooking and on the different electrical heating devices were : : ee 
a marked success, and productive of direct results. papers and direct-by-mail publicity has 


the preference as a means of bringing 
results and keeping the gas and electric 
business before the people. 

The management of the company be- 
lieves that newspaper advertising, to be 


of that company. This was a most rapid position with the Eastern Wisconsin Rail- 
advancement, but Mr. Lindl showed him- way and Light Company in February, 
self in every way equal to the duties of his 1907, and entered the employ of the Madi- 
son Gas and Elec- 


tric Company, as 
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holde believes that it is necessary to use only 
Although things well-gotten-up and tasty literature and 
had been progress- mail it to individual addresses of those it 
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A beautiful little folder, which forms part of the “Sign Service” of the Madison Gas and Electric Company 
As a piece of advertising likely to attract attention and make a strong impression, it is a success. 


office and proved a most valuable and effi- ing at a pretty lively rate with the Madi- wishes to reach, which is far preferable to 
cient man for the central station. son company, yet when Mr. Lindl ar- the “dodger,” which,, if not) carried away 
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by the wind, is generally consigned to the 
waste basket or rubbish pile. 

‘The company runs a page advertisement 
in the leading daily paper and small 
twenty-inch display advertisements in the 
city weeklies. It also runs display ad- 
vertisements on baseball park fences, score 
cards, university athletic programmes, 
hotel registers, church-fair and theater 
programmes and all university and high 
school publications. These last-named 


methods of advertising, while beneficial, 
the company believes are like the souvenir 
methods of keeping your wares before the 
pubiic, mainly useful in that you keep in 
touch with the people and cultivate friend- 
ly relations, a feature not to be despised. 
Direct-by-mail advertising is employed 
by sending a regular service or series of 
facsimile letters, mailing cards, folders 
and booklets to a selected list of pros- 
pects. 
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The company employs three different 
services, one for store and store window 
lighting, one for electric signs and an- 
other for electric power. These three 


services are gotten up for them, printed 
and mailed out by an advertising company 
which makes a specialty of syndicate cen- 
tral station advertising. 

* Each of the three services consist of four 
very attractive, well-written and good 
pulling mailing cards, four folders, two 


A few of the inside pages of the trul 
excellent bulletin of the Asheville (N. C. 
Electric Company It is one of the most 
acceptable pieces of artistic advertising got 
out by any central station. 


booklets and two facsimile typewrittcn 
letters with appropriate and handsomely- 
colored letter heads. 

This advertising is worthy of the com- 
modity it describes—one can say no more 
than that. Each and every piece is unique 
in conception and execution. The text is 
enticing and usually comprises a complete 
epitome of convincing reasons for using 
electric light, electric power, or electric 
sign, as the case may be. 

The excellence and productiveness of 
the company’s advertising can be better 
appreciated by an analysis of the following 
new business which was secured since 
April 1, 1907, at which time the direct- 
by-mail advertising services from the ad- 
vertising agency was contracted for: 

NEW BUSINESS SECURED DURING APRIL 
AND MAY, 1907. 

207 500-watt flat-irons. 

19 1-30-horse-power sewing-machine 
motors. 
14-horse-power alternating-current 
motors. 
14,-horse-power direct-current mo- 
tors. 


D 
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1 1-horse-power direct-current motor. 

1 2-horse-power direct-current motor. 

2 5-horse-power direct-current mo- 
tors. 

1 3-horse-power direct-current motor. 

1 71%-horse-power direct-current mo- 
tor. 

3 electric signs aggregating 270 two- 
candle-power lamps. 

10 electric signs averaging twenty to 

fifty lamns. 
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120 Nernst glowers, in two, three and 
six-glower units. 

49 new connections equal to 500 six- 
teen candle-power lamps for resi- 
.dence lighting. 

In addition to the above, 309 gas ranges, 
sixteen water heaters and thirteen hot 
plates were contracted for by the commer- 
cial department. 

In order to popularize the use of electric 
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pany secured the assistance of Miss J. H. 
Abbott, whose demonstrations in the use 
of electricity in the culinary art proved so 
popular that during the entire week the 
office of the company was crowded with 
people who were eager to learn more about 
the art of electric cooking. 

‘As far as business-getting influence was 
concerned, Miss Abbott’s demonstration 
was a grand success, as during the week 
of demonstration orders were taken at the 
office for seven sewing-machine motors, 
five washing-machine motors and forty 
500-watt flat-irons—which shows that it 
pays a central station to have some attrac- 
tion to bring people to the office, where 
the advantages of electricity can be shown 
to them in a practical way. 

Much depends, however, on the demon- 
strator, and any central station manager 
will find himself well repaid in new busi- 
ness for any expense incurred in securing 
Miss Abbott’s assistance. Full particu- 
lars about securing such a demonstration 
can be had by writing to E. L. Callahan, 
Monadnock Building, Chicago, Ill. 


Seeing Asheville, N. C., for the first 
time one is prone to ask the question, 
“Why doesn’t everybody live here?” It 
seems as though most everything desira- 
ble that nature possesses is centered with- 
in this one grand beauty spot. 

The central station that is operating 
in this paradise of the South, the man be- 
hind it and the business methods and ad- 
vertising that he employs in doing his 
part in placing before the people a com- 


modity that will make life more worth liv- | 


ing to the people of Asheville, is some- 
thing of real interest. 

The Asheville Electric Company and its 
manager, H. W. Plummer, certainly de- 
serve the privilege of doing business in this 
most favored city. They are truly fine 
examples of fhe highest degree of enter- 
prise, activity and aggressiveness. 

Mr. Plummer is a clean-cut exception to 
the popular fallacy that the South is full 
of men who are unbusinesslike. He is a 
‘hustler from his feet up and, so far as 
business-getting ideas are concerned, 
might hail from Chicago. 

Some years ago he took over a much- 
run-down gas plant, and has been operat- 
ing that as well as the electric with con- 
siderable success. His electrical business, 
especially, has enjoyed a most rapid and 
steady growth, due not only to his per- 
sonal endeavors, but to the progressive 
new-business methods and good high-class 
advertising which he employs and in 
which he is a firm believer. 

The backhone of the Asheville Electric 
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Company’s advertising is an excellent 
“Electric Bulletin” sent out each month, 
mostly to its customers. 

This bulletin is gotten up in magazine 
form, well printed in two colors, on the 
best of book paper, and the receiver’s im- 
me‘liate attention is attracted by an at- 
tractive cover design, each issue having 
an entirely new design. The bulletin pre- 
sents the manifold advantages of electric- 
ity in such a manner as to create a desire 
for the improved conditions and conve- 
niences of electricity for all domestic and 
commercial purposes. Its object is not 
only to interest prospective customers, but 


‘vy Sap om Craggy Mounta, mie “Lard Be Sty” ~~ 


a or souvenir postal cards of Asheville, 
The op. card shows a view af the 
Sark operat by the Asheville Electric 
Compa pany. the two lower cards firing an 
idea of the beautiful scenery and towering 
hills which surround this southern city. Mr 
H. W. Plummer, the energetic manager of 
the Asheville Electric Company, is shown in 
the bottom card. 


nearly every consumer on the company’s 
books receives the bulletin. It realizes 
that old customers who know the advan- 
tages of electricity are easily induced to 
try heating and cooking and many of the 
numerous other electrical devices. In this 
way the company in many cases gets cus- 
tomers to actually double their consump- 
tion of current. On the whole, the Ashe- 
ville Electric Company’s bulletin strikes 
one as a piece of advertising that should 
attract attention, arouse interest, educate, 
create a desire, and bring about the re- 
solve on the part of the receiver to buy. 
Mr. Plummer believes that the best part 
about its bulletin advertising is that it 
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assures him that his advertising is reach- 
ing the persons intended, which is the 
greatest problem of a campaign exploit- 
ing the sale of current. ‘lhe name and 
address on the envelope, and a one-cent 
stamp in the upper right-hand corner, 
make Uncle Sam the delivery man, and 
he sces to it that the bulletin “‘gets there.” 

All through this vast country bulletin 
advertising for central stations is going 
forth, backing up other means of public- 
ity and the work of solicitors in a way 
that has never, and can never, be exce 
by any other form of advertising, except it 
be a good series of concentrated direct-by- 
mail advertising. . 

Bulletin advertising of the class which 
Mr. Plummer employs reaches its mark 
and secures its readers for the pure and 
simple reason that it is a physical impos- 
sibility for any one to ignore it. 

It might be a benefit to central station 
men who are interested in this kind of 
advertising to sénd a request to the Ashe- 
ville Electric Company for a sample of 
its Lulletin. 

The company is also to be congratulated 
on its handsome office building and offices. 
It has in connection with these offices a 
verv nice display or demonstration room 
in which the public seem to be extremely 
interested, and which, no doubt, is a great 
educator and a profitable investment to 
the companv. 

In front of the building it has placed 
a few flaming arc lights, which make its 
location a conspicuous place during the 
evening hours. 

The | company also operates the railway 
in Asheville and has on its line an up-to- 
date clectric park, from which it derives 
a ccnsiderable revenue in the summer 
months. 

Asheville is a great resort for New 
York, Boston and Philadelphia people and 
is well worth a visit. 

ie a ig 
The Electrical Solicitors’ 
Handbook. 


At the convention of the National Elec- 
tric Light Association, held in Washing- 
ton, D. C., June 4, 5, 6 and 7, R. S. Hale, 


Boston, Mass., in reading his paper en- 
titled “The Value and Use of a Solicitors’ 
Handbook,” announced a change in plans 
in connection with the prize contest inaugu- 
rated by the Cooperative Electrical Devel- 
opment Association, of Cleveland, Ohio. 
The association has offered $2,600 in 
prizes for the best electrical solicitors’ 
handbook. Quite recently the association 
wrote to all of those who had manifested 
an interest in the proposed contest, to find 
out how they felt about an extension of 
time in which to submit the competing 
books. By general agreement the time 
was set for October 1 next, and all of the 
competitors must have their work turned 
into the association by that time. The 
$2,600 has been placed in bank, where 
it will draw interest until the time the 
awards are made in October, so that the 
winners will not only get their prize 
money, but interest on it. as well. 
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The Christensen Portable 
Air-Compressor. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., has placed on the market the 
Christensen portable air-compressor, an 
illustration of which is shown herewith. 
This equipment consists of a motor-driven 
compressor, automatic governor, switch 
and fuse, reservoir, air-guage, short con- 
nection pipe, hose and fittings. The entire 
apparatus is mounted on an ordinary four- 
wheel platform truck. ‘The compressor 1s 
compact in form and is equipped with two 
cylinders, each provided with a single- 
acting plunger piston operated by a con- 
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The compressor base is filled with oil at 
the elbow provided for that purpose, and 
all of the working parts operate in a bath 
of oil. 

The motor operating this compressor, 
designed for any standard voltage re- 
quired, is of the series type, the coils being 
form-wound and thoroughly insulated. It 
is very carefully built, both mechanically 
and electrically, and so constructed that 
the armature and fields may be removed, 
if necessary, without disturbing any other 
parts of the machine. This motor can be 
put in operation or stopped without the 
use of resistance, simply by closing or 


THe CHRISTENSEN PORTABLE AIR-COMPRESSOR. 


necting rod from a drop forged-steel crank 
shaft set at such an angle as to give the 
best balance to the moving parts. The 
crank shaft is extended out at one end 
to receive a double-helical gear meshing 
with the pinion of the armature shaft 
directly above. 

The gear is cut with two kevways, which 
are placed ninety degrees apart, so that 
when the teeth of the gear are worn on 
the sides, corresponding to the greatest 
pressure on the piston, the gear may be 
shifted at a corresponding angle on its 
crank shaft to present another set of teeth, 
thereby keeping the wear even. The motor 
hase forms a cover for the compressor, and 
a suitable casing is provided for the gear. 


breaking the circuit in the same manner 
as with a knife switch. 

An automatic governor starts and stops 
the motor compressor at the desired mini- 
mum and maximum pressures. It is a 
very simple piece of apparatus, consisting 
of an ordinary pressure-gauge mechanism 
with a special hand, which, upon coming 
in contact with a conducting stud at the 
position of minimum pressure, allows cur- 
rent to flow through a magnet coil. This 
coil operates a plunger to which the con- 
tact pieces for the motor circuit are at- 
tached, thereby closing the circuit and 
starting the motor. 

As soon as the pressure reaches the de- 
sired maximum, the hand strikes another 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


stud and current passes through a second 
solenoid magnet, thereby pulling the 
plunger in the opposite direction and 
opening the motor circuit. A magnetic 
blow-out coil is provided for extinguish- 
ing the are and preventing the burning of 
the contacts. 

The reservoir is of seamless cold-drawn 
steel, made in one piece, with the bottom 
pressed in and the end of the reservoir 
shell beaded over to form a joint, which 
is afterwards made solid and tight by 
brazing and tinning. The reservoirs are 
tested at 300 pounds hydraulic pressure. 

These compressors are furnished for 
capacities of eleven, sixteen, twenty and 
fifty cubic feet of free air per minute. 
Each is constructed throughout with suffi- 
cient strength to withstand a working 
pressure of 100 pounds per square inch. . 

All working parts are readily accessible 
for inspection. 

—__«@—_____ 

Shallow Flush Push-Button 

Switches. 

The accompanying illustration (Fig. 1) 
shows a new type of flush push-button 
switch placed on the market by the Machen 
& Mayer Electrical Manufacturing Com- 
pany, Twelfth and Buttonwood streets, 


Fic. 1.—New Type SHuaLLow FLusu Pusg- 
BUTTON SWITCH. 


Philadelphia, Pa. These switches are one 
and seven-sixteenths inches deep, which 
will allow of their being used in a two-inch 
partition. They will fit any standard wall 
box, but when used with the company’s 
shallow box or other standard makes of 
wall boxes two inches deep, will allow 
ample space for wiring. This construction 
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effects a considerable saving in the cost of 
installation. The switches are miade single 
- and double-pole, double-break, three-way 
and four-way, and are designed for ten 
amperes, 250 volts. The company states, 
however, that they will readily break fif- 
teen amperes 250 volts in the single and 
double-pole apparatus. 

The mechanism is simple and the action 
positive and reliable. The movement is 
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Fic. 2.—NeEw SHALLOW FLUsH PLUG 
i RECEPTACLE. 


locked until the spring is under tension, 
when the movement is unlocked, allowing 
the switch to be thrown with a quick 
action. The switch blades and contacts 
have a large overload capacity and are 
made of phosphor bronze. The insulation 
is of high-grade sheet mica and the operat- 
ing spring is of oil-tempered 
steel. The porcelain base has 
heavy walls, and all small pro- 
jections which might have a 
tendency to chip off have been 
avoided. The switch move- 
ment is mounted on a contin- 
uous lug slotted in each end, 
enabling the switch to be ad- 
justed in line in the wall box 
when the latter is out of line. 
The face-plates are of sheet 
brass. 

, Fig. 2 shows the new flush- 
plug receptacle, one and five- 
eighths inches deep, designed 
for ten amperes, 250 volts. The 
receptacle has phosphor-bronze 
blades riveted to the binding 
posts, which have turned-up 
lugs in accordance with the 
National Board of Fire Under- 
writers’ latest requirements. 
The porcelain base has very 
heavy walls. The receptacle 
will fit any standard box, and the lugs 
for mounting in the wall boxes have 
slotted ends to allow of alignment. The 
plug is strongly built with heavy cop- 
per contacts, with turned-up lugs on 
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the binding posts. There is a large 
hole in the plug to hold a knot in a 
reinforced lamp cord, and, at the same 
time, the outlet hole is of such size as to 
make it impossible to pull out a knot in 
the ordinary lamp cord. The face-plates 
are of sheet brass with tight-fitting doors, 
and will be furnished in any standard 
finish. 

: a R 

A New Light-Weight Gener- 
ating Unit. 

The Richardson Engineering Company, 
36 Pearl street, Hartford, Ct., has placed 
on the market a compact, light-weight 
generating unit, an illustration of which 
is shown herewith. This outfit embodies 
a new feature, introducing the silent chain 
drive, enabling the use of a high-speed 
dynamo and a lower-speed engine, which 
cuts down the weight and also the vibra- 
tion. These equipments are built espe- 
cially for charging automobiles, for iso- 
lated plant lighting, for launch and yacht 
work. At present they are built in two 
sizes—two horse-power, sixteen inches by 
thirty-three inches by twenty-four inches 
high, weighing 370 pounds; and five 
horse-power, fifty sixteen-candle-power 
lights capacity, nineteen by thirty-six by 
thirty inches high, weighing 580 pounds. 
The driving machine is a two-cylinder, 
four-cycle gasolene engine, throttle gov- 
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The Washington Souvenir of 
the Curtis Advertising 
Company. 

The Curtis Advertising Company,: De- 
troit, Mich., issued a series of souvenir 


postal cards at the recent convention of 
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SOUVENIR POSTAL CARDS DISTRIBUTED AT THE 
W ASHINGTON CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 


the National Electric Light Association, 
held at Washington, D. C. These cards, 
which are reproduced herewith, were the 


LieHt-WEIGHT GENERATING UNIT. 


erned, with a jump-spark ignition, and 
the generator is a standard 110-volt direct- 
current machine. The circulating water 
pump is part of the engine, and the whole 
outfit is mounted on an iron base. 


subject of a great deal of favorable com- 
ment, and were sent out in large numbers 
by the members and guests. Another 
clever piece of advertising which the Curtis 
Advertising Company issued was in the 
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form of a summons got up in strictly 
legal style, commanding the delegates to 
appear at the company’s booth. 

During the convention the members of 
this company were kept busy entertain- 
ing and interviewing friends, customers 
and prospects among the centrdl station 
fraternity, and in the ranks of the manu- 
facturers and supply men. The company’s 


representatives at the convention were - 


Fred A. Curtis, president; C. H. Johnson, 
vice-president; Charles A. Parker, secre- 
tary, and Fred C. Mathews, assistant gen- 


eral manager. 
en 


The Para Wire Works. 


[t is generally understood that the Para 
Wire Works, New York city, expects to 
break ground for its factory about August 
1 of this year. The factory will prob- 
ably be located in the western part of New 
York, and will be a most modern and up- 
to-date plant. The company will manu- 
facture rubber-insulated copper wire of 
a high grade, under National Electric 
Code standards, Agents are now being 
appointed for different territory through- 
out the United States. The product, it is 
believed, will be on the market about the 
first of next year. By that time the com- 
pany hopes to have its wire approved by 
the Underwriters. 

Temporary offices have been established 
at 97 Warren street, New York city. The 
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the W. J. Barr Electric Manufacturing 
Company, Cleveland, Ohio. This ‘pot is 
made of cast aluminum, is very light in 
weight, the glue does not adhere or crys- 
tallize on the edges and the pot is made 
without a water-jacket, cutting down the 
consumption of current. The heating ele- 


ELECTRICALLY HEATED GLUE Por. 


ment is easily accessible, readily inter- 
changeable, and so constructed that at no 
time does the heat endanger the consist- 
ency or integrity of the glue. 
~~ — -H——__. — 
Heavy Hauling on the Inland 
Empire System. 

The accompanying illustration has been 
reproduced from a photograph taken on 
June 9 of the Sells-Floto circus train, 
which was hauled over the Spokane & In- 
land division of the Inland Empire Sys- 


Heavy FREIGHT SERVICE ON THE SPOKANE & INLAND DIVISION OF THE 
INLAND EMPIRE SYSTEM. 


executive work of the organization and its 
incorporation are in the hands of Francis 
(Granger, who is well known in the elec- 
trical field, having been prominently con- 
nected, among other companies, with the 
Sterling Electrical Manufacturing Com- 
pany and the Waterbury Company. 
E 
Electrically Heated Glue Pot. 
The accompanying illustration shows a 
new electrically heated glue pot made by 


flats, aggregating 2,300 tons. 


tem from Palouse, Whitman County, to 
Spokane, Wash., a distance of seventy-six 
miles. This is the first instance of a cir- 
cus being transported by electric power 
in the Northwest. The outfit consisted of 
five sixty-foot Pullman coaches, seven 
standard stock cars and eleven sixty-foot 
The Spo- 
kane & Inland division is equipped with 
the Westinghouse single-phase system, 
fifty-ton, 600-horse-power Westinghouse 
locomotives being used for heavy hauling. 
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American Telephone and 
Telegraph Company. 
(From the Wall Strect Journal ) 

Boston—A stockholder of the American 
Telephone and Telegraph Company wrote 
to President Vail some weeks ago con- 
cerning the future financing of the com- 
pany, and has just received the following 
letter: 

An answer to your communication of re- 
cent date has been delayed that facts and 
figures on which to base the same could 
be collected and revised. 

Revised estimates have been obtained 
from all the companies comprising the so- 
called Bell system, based on the neces- 
sary requirements for the current vear. 
These estimates cover all the work nec- 
essary in the way of extensions and in- 
crease in subscribers’ stations for a healthy 
and continued growth in expansion, meet- 
ing all reasonable demands. 

The existing liabilities and resources 
have also been considered, and the de- 
mands on the American Telephone and 
Telegraph Company determined. Allot- 
ments for expenditures for the companies 
have been agreed upon for the year, based 
upon the estimates and resources above 
named. 

It is now safe to state that, after pro- 
viding for all the existing and anticipated 
demands for the current year, the Ameri- 
can Telephone and Telegraph Company 
will commence the year 1908 with no float- 
ing indebtedness and with a very substan- 
tial cash balance. 

This does not in any way take into 
account the money received for the share 
capital of the American Telephone and 
Telegraph Company, now being issued, 
which will, under normal conditions, make 
it possible for the company to go through 
to January 1, 1909, without further finan- 
cing of any kind. 

Very truly yours, 

THEO. N. VAIL, President. 
leading official of the 
American Telephone and Telegraph Com- 
pany says: “Actual returns show that 
there were installed 131,922 subscribers’ 
stations in the first four months of 1907, 
as against 169,668 during the first four 
months of last year, while estimates cf ex- 
penditures provide for the installation of 
over 472,000 stations this 
year, as against 485,000 installed last year. 


Boston—A 


subscribers’ 


“Last year a very active and energetic 
canvass and solicitation was made. This 
year all the soliciting has been confined to 
getting a higher class of business or chang- 
ing from a lower to a higher class, all 
with greater profit to the companies.” 
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Current Electrical News 


DOMESTIC AND EXPORT. 


NEW SOUTH AMERICAN TELEGRAPH CONCESSION—Advices 
from Buenos Aires, dated June 10, state that a concession to build a 
new line between Buenos Aires and Mendoza and a new line con- 
cession has been obtained by the Central and South American Tele- 
graph Company. 


LIMA & TOLEDO FILES BIG MORTGAGE—A mortgage for 
$2,500,000 has been filed by the Lima & Toledo Traction Company, 
with the Provident Life and Trust Company, of Philadelphia, as 
trustee. The mortgage covers all of the company’s Indiana and 
Ohio property and the money, it is stated, is for the purpose of 
taking up the outstanding indebtedness and to pay for extensions 
and improvements. 


MONTREAL LIGHT, HEAT AND POWER COMPANY ANNUAL 
REPORT—The annual report of the Montreal Light, Heat and 
Power Company for the fiscal year ended April 30 shows gross 
earnings of $3,453,490, an increase of $267,388. The operating ex- 
penses were $1,529,270, an increase of $98,073. The interest on bonds 
and insurance were $483,638, which, added to $850,000 for dividends 
at five per cent, leaves a surplus of $590,582. The report states 
that during the year bonds to the amount of $447,000, bearing four 
and one-half per cent interest, were issued to repay the company 
seventy-five per cent of the expenditure made during the year for 
extensions in the gas and electric departments. Owing to the de- 
pressed condition of the bond market throughout the year, the 
sale of these bonds has been withheld, and they are at present in the 
treasury. 


THE JOPLIN & PITTSBURG RAILROAD—The Joplin & Pitts- 
burg Railroad Company, of Kansas City, Mo., was chartered at Jef- 
ferson City, Mo., on June 10, by the secretary of state, John E. 
Swanger. The company has a capital stock of $5,000,000 and is in- 
corporated to build and operate interurban electric lines in Jasper 
and Newton counties in Missouri and in Crawford, Cherokee and 
Labette counties in Kansas. This is to consolidate with the Pitts- 
burg line now in operation and a new line to be built from Joplin 
to connect with it. The line is a Heim road. Joseph J. Heim is the 
president and John A. Prescott is the secretary. The directors are: 
Joseph J. Heim, John A. Prescott, of Kansas City; Fred H. Fitch 
Pittsburg; John W. Ground, Carthage; W. W. Calhoun, of Carthage; 
T. K. Irwin, of Carthage; D. L. Robertson, of Buffalo, N. Y.; R. E. 
Richardson, of Kansas City; E. C. Wright, of Kansas City; C. G. 
Hutchinson, of Kansas City. The stock is divided into 50,000 shares 
of $100 each, and each of the above directors holds ten shares while 
George W. Carpenter, of Kansas City, holds 49,890 shares. 


METROPOLITAN HOME TELEPHONE COMPANY ORGANIZED 
—At a meeting of the stockholders of the Metropolitan Home Tele- 
phone Company, on June 10, a permanent organization was formed 
and Colonel Albert Clarke, secretary of the Home Market Club, was 
elected president. The other officers elected were: Albert L. Ireland, 
president of the William S. Hills Company, vice-president; James 
G. Ferguson, president of the J. Œ. and B. S. Ferguson Company, 
treasurer, and Roger E. Miley, for many years assistant manager 
of the W. K. Fairbanks Company, secretary. The directors elected 
were: Colonel Clarke, Mr. Ireland, Mr. Ferguson, Mr. Miley, John 
T. Connor, Bernard M. Wolf and Horace Bacon. This is the com- 
pany which holds the telephone franchise recently granted by the 
Board of Aldermen over Mayor Fitzgerald’s veto, and which proposes, 
with a capitalization of $10,000,000, to build an independent tele- 
phone system in Boston and vicinity. Telegraph advices from De- 
troit, Mich., dated June 14, state that the company was purchased 
by Max Koehler, of Detroit, two months ago. Several of the Boston 
stockholders state that they are unaware of this purchase. 


MEXICAN ELECTRICAL NOTES—The Mexican City Electric 
Tramways Company, Limited, has entered into a contract with the 


secretary of public communications and works, by which the com- 
pany cedes the Calzada de los Insurgentes to the federal govern- 
ment under certain conditions, the principal of which is that the 
company reserves the right to maintain two tramway lines, each 
with three rails, in the street, and the government expressly agrees 
not to grant any concession of any kind to any other concern. The 
company is released from all obligations as to the pavement and 
drainage of the calzada. The contract provides for all the require- 
ments of the company in the construction and conservation of its 
three-railed lines, and its duration is until February 24, 1982. At 
the expiration of this term, the government may acquire the com- 
pany’s lines and all accessories, paying the price determined by two 
experts, one named by each party. The Calzada de los Insurgentes 
is in the vicinity of the Café Colon, where the primitive company of 
Ramon Guzman and Angel Lerdo had the first station grounds. and 
were of considerable extent, over thirty years ago. According to 
reports current in Guadalajara, plans are being made for an electric 
light and power company to compete with the Compañia de Tran- 
vias, Luz y Fuerza de Guadalajara, the $11.000,000 concern which 
secured control of the local field by the merger of La Electra and 
the Compania Industrial de Guadalajara. The company is projected, 
it is said, in connection with the concession on the Santiago river 
held by Manuel Cuesta Gallardo, of Guadalajara. The Cuesta con- 
cession covers several kilometers of the river, and is regarded as 
very valuable. It is estimated that current to the extent of at least 
20,000 horse-power can be generated. Mr. Cuesta is one of the men 
principally interested in the plans for the new company. It is re- 
ported that a number of subscriptions for stock have been already 
pledged. A circular issued by the Compania de Tranvias, Luz y 
Fuerza de Guadalajara announces that the administration of the 
affairs of that company is vested in a board composed of the fol- 
lowing persons: Andres Bermejillo, Fernando Pimentel y Fagoaga, 
Luis Barroso Arias, Hugo Scherer, Jr., Enrique Pazos, Martin G. 
Ribon, Emilio Pinzon, Ceyetano Valadez and Tomas Torres. With 
the exception of Mr. Torres, all members of the board are residents 
of Mexico City. Mr. Torres is general manager of the company with 
headquarters in Guadalajara. 


ELECTRIC LIGHTING. 


NEWPORT, N. Y.—George T. Woodin and A. H. Watkins have 
purchased the local electric light and power plant. 


CLAYTON, N. J.—The electric light contract has been awarded 
to Moore Brothers for a period of five years beginning August 15. 


HAVANA, ILL.—E. H. Parker, a prominent resident of Kil- 
bourne, will in the near future establish an electric light plant 
there. 


CANANDAIGUA, N. Y.—The Ontario Light and Traction Com- 
pany will put its local plant in first-class condition, at an expense 
of about $30,000. 


MILFORD CENTER, OHIO—The municipal electric light and 
water plants will be sold at auction, their operation not having 
proved successful. 


AUSTIN, TEX.—The Dallas Electric Light and Power Company 
has filed an amendment to its charter increasing its capital from 
$700,000 to $1,400,000. 


ROME, N. Y.—The Rome Gas, Electric Light and Power Com- 
pany has been awarded the street lighting contract for three years, 
at $90 per lamp per year. 


MARLBORO, MASS.—The Marlboro Electric Company has 
changed hands. Walter G. Webber has been chosen president, and 
William H. Emory, treasurer. ; 


HEMPSTEAD, TEX.—J. C. Amsler has-been grantedra permit 
by the board of county commissioners to set_poles throughout the 
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city in connection with an electric light plant to be installed by a 
proposed company in which Mr. Amsler is interested. 


FRANKLIN, LA.—The contract for the new machinery and 
equipment for the electric light plant has been let to Muralt & 
Company, of New York, for $28,000. 


OMAHA, NEB.—The Omaha Electric Light and Power Company 
has agreed to a reduction of twenty per cent in its commercial 
lighting rates, to take effect September 1. 


AKRON, N. Y.—A franchise has been granted by the town board 
to the Genesee County Light, Fuel and Gas Company to construct a 
transmission line across the highways of the town. 


CHEWELAH, WASH.—At a special election 
expend $14,000 for electric light and water systems. 
light plant is to be ready for operation by October. 


WILMINGTON, DEL.—The directors of the street and sewer 
department have passed over the veto of Mayor Wilson, the franchise 
of the Commercial Light, Heat and Power Company. 


ATLANTA, GA.—The Atlanta, Birmingham & Atlantic Railroad 
has announced its purpose of erecting an electric lighting plant 
at Brunswick in connection with its terminals at that place. 


GREENSBORO, N. C.—The Greensboro Electric Company, recent- 
ly purchased by W. T. Van Brunt and associates, of New York, has 
been granted an extension of franchise for fifty years from October, 
1909. 


LA CROSSE, WIS.—The La Crosse Water Power Company ex- 
pects to have its plant at Hatfield completed and all connections 
made so that power may be furnished in La Crosse on or about 
December 1. 


SCRANTON, PA.—The American Gas and Electric Company has 
ordered four 600-horse-power boilers and two 2,000-horse-power 
steam turbines for the addition to its power plant on North Wash- 
ington avenue. 


TAUNTON, MASS.—A grant allowing the New Bedford Gas 
and Edison Light Company to locate poles for electric lights in the 
streets of Mattapoisett and to string the necessary wires has been 
made by the selectmen. 


SOUDERTON, PA.—The municipal lighting plant here having 
proved, after several years’ experience, a decided failure, the borough 
has made a contract with a private company to supply the neces- 
sary current for the system. 


MARION, IND.—For the consideration of $24,000 the firm of 
LaRue & Patterson, which has owned and operated the Fairmount 
light and power plant for five years, has sold the property to the 
Central Indiana Lighting Company. 


LEBANON. TENN.—The municipal electric light plant is to be 
enlarged and improved. A new 500-horse-power engine will be 
installed, making the capacity of the plant 650 horse-power. The 
work is to be completed by September 1. 


PROVIDENCE, R. I.—The Narragansett Electric Lighting Com- 
pany has put into operation the reduced rates to users in the 
vicinity of Providence which amount to practically twelve and one- 
half per cent less than those heretofore charged. 


it was voted to 
The electric 


REDDING, CAL.—The Shasta Power Company, commonly known 
as the Shannon company, and which has already erected its sub- 
station in Redding and is now wiring this city, has commenced 
action to condemn 3,000 inches of water from Hat creek for public 
uses. 


INWOOD, L. I.—Inwood is soon to have gas and electric lights, 
a sufficient number of applications for the same having been re- 
ceived by the Queens Borough Gas and Electric Company. The 
work of laying the mains and stretching wires for the service is 
now being done. 


DUBUQUE, IOWA—The Union Electric Company, operating the 
Dubuque Light and Traction property, has amended its articles of 
Incorporation increasing the capital stock from $1,000,000 to $1,- 
500.000. Extensive improvements and betterment of facilities are 
given as reason for the increase. 


EGG HARBOR CITY, N. J.—The Atlantic County Electric Com- 
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pany has been granted a five-year contract to light the streets of 
this city with arc lights at $2,221.60 per year, from sundown until 
one o'clock. The price includes twenty-eight arc lamps and twenty 


‘incandescent lights of thirty-two candle-power each. 


LIBERTY, N. Y.—An electric franchise has been granted by the 
village of Liberty to the Ulster Electric Company, of Ellenville. 
The franchise stipulates that the company shall not charge more 
than fourteen cents per kilowatt-hour, and that street lights shail 
be furnished at seventy-five cents per month per light. 


FRANKFORT, KY.—The Court of Appeals in affirming the case 
of R. W. Overall vs. the city of Madisonville holds that the city 
has power to erect and operate a lighting and water plant. Overall 
is a taxpayer of Madisonville and sued to prevent the city of Madi- 
sonville from constructing and owning a light and water plant. 


GRANVILLE, N. Y.—The Salem Heat, Light and Power Com- 
pany, which filed papers with the secretary of state a few months 
ago for the purpose of furnishing electric energy for the village of 
Salem, has begun the installation of a power-house at East Green- 
wich, on the Battenkill, some four miles south of Salem village. 


CALHOUN, GA.—An election has been called by the mayor and 
aldermen of Calhoun for July 8, when the citizens of the town 
will vote for or against a bond issue of $12,500 for putting in an 
electric lighting plant to cost $11,500, and $1,000 for extending and 
improving the water-works system now in operation in the town. 


TACOMA, WASH.—E. W. Commings, of Seattle, has made an 
offer to the city council to build a water power plant which will 
develop 10,000 horse-power for $75,000. The plant is to be located 
on the Puyallup river, near Electron, and Mr. Commings’ proposi- 
tion provides that Tacoma shall buy the site and the right of way 
to the city. 


COLUSA, CAL.—The county board of supervisors of Colusa 
county has accepted the bonds and granted the application of 
Charies Glen, A. S. Lindstrom and C. R. Wickes for a franchise 


- to erect poles and string wires for the transmitting of heat and 


power in Colusa county. The new company intends getting power 
from Stony creek. 


MORRISTOWN, N. J.—The Morris & Somerset Electric Company 
has been organized with Frank L. Humphreys, John M. Forbes, S. H.. 
Gillespie and Peter V. Stryker as incorporators. The capital stock 
is $500,000. The company plans to do a lighting business in and 
near Morristown and has applied to that city for a franchise in place 
of that asked by Mr. Stryker individually. 


ALBANY, N. Y.—The Newburgh Light, Heat and Power Com- 
pany, of Newburgh, has applied to the State Gas Commission for 
authority to issue $250,000 preferred stock. The capital of the com- 
pany is $500,000 and it has a funded debt of $550,000. It supplies 
electricity in Newburgh, the town of New Windsor, Orange county, 
and the town of Marlboro, Ulster county. 


KITTANNING, PA.—James McCullough, Jr., F. A. Mesta, John 
A. Fox, C. J. Mesta and H. E. Mesta have purchased the plant of the 
Kittanning Electric Light Company for $25,000. These men virtually 
own the Kittanning & Ford Street Railway Company and by the 
terms of the purchase secure rights of way for an extension of their 
road to Mosgrove, five miles north of here. 


NEW ORLEANS, LA.—lIt is learned that the affairs of the old 
Baton Rouge Electric and Gas Company will be wound up and the 
Baton Rouge Electric Company, organized with a capital stock of 
$750,000, will carry forward the business and franchises of the old 
company. The new company is organized for the purpose of facili- 
tating the improvements that are contemplated. 


ATLANTA, GA.—A new electric light and gas company has been 
chartered by the Superior Court. It is the General Electric and 
Improvement Company, formed by E. D. Thomas and M. M. Ander- 
son. In addition to carrying on a general real estate, improvement 
and development company, the power is also conferred to manufac- 
ture and sel] electric power and light as well as gas. 


CALUMET, MICH.—The Menominee Range Power and Develop- 
ment Company, of Iron River, has filed articles of incorporation with 
the secretary of state. The company has a capital stock of $200,000, 
and has a franchise to light Iron River. It is the intention of the 
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company to improve the water powers in the vicinity of the town, 
which is a centre of noteworthy iron mining development. 


AMERICUS, GA.—Ground will be broken shortly for the $150,000 
electric power plant to be located here for the city’s waterworks 
and lighting station, and in connection therewith will be built an 
electric street railway four miles long. The railway, under terms 
of contract between the city and construction company, will be 
extended as rapidly as business demands until a complete system is 
established. 


FRANKFORT, KY.—The Court of Appeals, by Judge Nunn, has 


affirmed the decision of the Jefferson Circuit Court in the case of. 


John Stites vs. Charles B. Norton. The action was instituted by 
Stites, a taxpayer, against the board of public works, to enjoin 
the selling of a franchise for the sale of electricity. The sale was 
made to Lawrence Jones, of the Kentucky Electric Company, for 
$100,150, and it was sought to have it nullified. 


SALISBURY, MD.—A deal has been effected here by which the | 


Salisbury Light, Heat and Power Company passes from the control 
of Philadelphia capitalists to local holders. The entire plant was 
purchased a few years ago for $41,000, and shortly afterward was 
bonded for $67,000. It is understood that the purchasers here in- 
clude the following: Uriah W. Dickerson, William J. Downing, 
Marion V. Brewington, Charles R. Disharoon, Samuel A. Graham 
and John H. Tomlinson. 


NEWNAN, GA.—Following the recent issue of bonds by the 
city of Newnan for the erection of a new electric light plant the 
light and water commission has awarded contracts as follows: 
Dynamos to the Crocker-Wheeler Company, of Ampere, N. J.; en- 
gines to Harrisburg Foundry Company, Harrisburg, Pa., and switch- 
board to the Fort Wayne Electric Works, Fort Wayne, Ind. The 
three contracts will aggregate about $15,000. The power station, for 
which contract has not yet been awarded, will be a modern fireproof 
building. 


AUBURN, N. Y.—There has been filed with the county clerk a 
certificate of an extension of the corporate powers of the Auburn 
Light, Heat and Power Company. The extension is set forth in the 
certificate as being for the purpose of manufacturing and supplying 
gas and electricity and the purchase, acquiring and holding and 
disposing of the stocks, bonds and other evidences of indebtedness 
of any corporation, foreign or domestic, and issuing in exchange 
therefor its stocks, bonds and other obligations. It is supposed that 
this has been done in order to pay for the stock of the Citizens’ 
Light and Power Company, recently purchased with stock of the 
Auburn Light, Heat and Power Company. 


ANDERSON, IND.—The Central Indiana Lighting Company, a 
branch of the National Heat, Light and Power Company, of New 
York, has acquired the plant of the Alexandria Electric Light and 
Power Company at Alexandria. The sale to the syndicate took 
place while a sale by the receiver, the Anderson Trust Company, of 
this city, was pending. The Superior Court deferred the sale by 
receiver and the Central Lighting Company finally acquired the 
bonds of the Alexandria company in receivership and then assumed 
other obligations that made a total consideration of between $50,- 
000 and $60,000. The new owner will take charge of it at once and 
make considerable improvement. The purchase of the Alexandria 
plant will be followed, it is thought, by the Central company’s 
acquiring the electric light plants at Summitville and Elwood. 


DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 
Society for the Promotion of Engineering Education. 
School of Applied Science, Cleveland, Ohio, July 1-3. 
e National Electrical Contractors’ Association. 
New York city, July 17-19. 


Case 


Illuminating Engineering Society. Annual meeting, Boston, 
. Mass., July 30-31. 
International Association of Municipal Electricians. Norfolk, 


Va., August 20-22. 

Ohio Electric Light Association. 
August 20-22. 

Canadian Electrical Association. 
Quebec, September 11-13. 

Railway Signal Association. 
October 8-10. 


Annual meeting, Toledo, Ohio, 
Annual convention, Montreal, 


Annual meeting, Milwaukee, Wis., 


ELECTRICAL REVIEW 


Annual meeting, 


1075 


ELECTRICAL SECURITIES. 

The dullness which has characterized the stock market for some 
time was continued last week, with transactions on Thursday, June 
20, reaching, in point of numbers, the lowest level for the year. 
The present period is surely one of marking time and the readiness 
with which small blocks of stock are taken up has had a tendency 
to check any further unloading with a view of further depressing 
prices. In other words, it is hardly likely that much liquidation 
will be indulged in, as those who own stock outright are willing to 
keep it, now that ideal weather conditions obtain throughout the 
country and ambition has leaped again into renewed life, while 
those who unload to buy again at a lower figure are finding it 
difficult to keep the prices down, so that there has been outright loss 
in a number of such transactions lately. The pessimistic utterance 
of Mr. Vanderlip, as the voice of the national bankers, as to what 
might result if Governmental action is unsatisfactory to the moneyed 
interests, is overshadowed by his prophecy as to what glories can 
be accomplished if a sane and logical viewpoint is taken of the 
situation, to which viewpoint, it is safe to say, the American public, 
by reason of its enlightenment and experiences, will turn its gaze 
in good and sufficient season. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 22. 


New York: Closing. 
Allis-Chalmers common...............cec0e. 91% 
Allis-Chalmers preferred...............ccc0 27 
Brooklyn Rapid Transit.................... 5384 
Consolidated Gas.......... 0.0... cece cece eee 117 
General Electric............. 0... c ccc cc eene 135% 
Interborough-Metropolitan common.......... 16% 
Interborough-Metropolitan preferred......... 44% 


Kings County Electric...................... 121 
Mackay Companies (Postal Telegraph and 


Cables) common................ccc cece 65% 
Mackay Companies (Postal Telegraph and 

Cables) preferred................c0ceee 64 
Manhattan Elevated..................0c cues 130 
Metropolitan Street Railway................ 85 
New York & New Jersey Telephone......... 112 
Western Union............ ccc cece ccc n ea cece TT% 
Westinghouse Manufacturing Company...... 143144 


The adjourned annual meeting of the Consolidated Gas Com- 
pany has again been adjourned until July 30. 

A quarterly dividend of 214 per cent upon the preferred, assent- 
ing and non-assenting stocks of the Westinghouse Electric and 
Manufacturing Company, has been declared payable July 10 to 
stockholders of record June 28. Transfer books will be closed from 
June 28 to July 11. 


Boston: Closing. 
American Telephone and Teiegraph (ex-divi- 

CONG): .ccmcraieaiite cite hgidsd nese aA ae 104 
Edison Blectric Illuminating............... 205 
Massachusetts Electric..... Pirate gen Oa wc eres 55 
New England Telephone..................0.- 110 
Western Telephone and Telegraph preferred. 70 

Philadelphia: Closing 
Electric Company of America............... 91% 
Electric Storage Battery common........... 50 
Electric Storage Battery preferred.......... 50 
Philadelphia Electric. .............. cee ewes 8 
Philadelphia Rapid Transit................. : 23 
United Gas Improvement................... 92% 


The directors of the Electric Storage Battery Company have 
declared a dividend of 114 per cent from the net earnings of the 
company, on both common and preferred stocks, payable July 1 
to stockholders of record at the close of business on June 25. 


Chicago: Closing 
Chicago Telephone............cc ccc cccccace 125 
Chicago Edison Light.................c cee 138 
Metropolitan Elevated preferred............ 62% 

"National Carbon common...............ee00 71 
National Carbon preferred..........c.ceeece 110 
Union Traction common.....4.... sms ces cewe — 
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ELECTRIC RAILWAYS. . 
EVANSVILLE, IND.—The Evansville & Eastern Traction Line, 
running from here to Rockport, Ind., was opened on June 6, 


TONOPAH, NEV.—An electric railway franchise has been 
granted to Arthur Raycraft, Key Pittman, L. R. Scott and asso- 
ciates. 


SARATOGA SPRINGS, N. ¥.—The Delaware & Hudson Com- 
pany has been granted a franchise to operate an electric line in 
Saratoga Springs. 


UTICA, N. Y.—The Utica Southern Railway Company has re- 
ceived the consent of property owners in Norwich and Sherburne 
for the construction of the new electric railway. 


TAYLORVILLE, ILL.—At a meeting of the board of directors 
of the Springfield & Southeastern Traction Company in Springfield 
the contract with J. W. Beardsley, of Texas, for the construction 
of the road was ratified. 


SAYRE, PA.—The town board of Chemung has granted a fran- 
chise to the Elmira, Corning & Waverly Railroad to lay its tracks 
on the highways of that town. The company has also been granted 
a franchise in Corning, N. Y. 


PROVIDENCE, R. I.—Contracts have been awarded by the 
Rhode Island Company for the erection of two power-houses, one 
on Pawtucket avenue in East Providence and the other at Lime- 
rock, on the Woonsocket line. 


BETHLEHEM, PA.—The South Bethlehem & Saucon Street 
Railway Company, which intends to build a trolley road from South 
Bethlehem to Centre Valley, has begun work. It is expected to 
have the line in operation next fall. 


ENID, OKLA.—A company composed of seventy citizens of Enid 
has been organized to build an interurban electric line between 
Enid and Tonkawa, passing through Garber, Billings and Blackwell. 
Blackwell has already signified a desire to contribute $15,000 to such 
a proposition. 


NORRISTOWN, PA.—The Montgomery Traction Company will 
construct a trolley road between this town and Ambler, a distance 
of ten miles, with a possible continuation through to Willow Grove. 


The proposed route will be from Centre Springs to Blue Bell, to 


Broad Axe and then to Ambler. 


LEBANON, ILL.—The Carlyle & St. Louis Electric Railway will 
let construction contracts soon. The line will extend from Carlyle 
to Lebanon and will be twenty-three miles long. The company has 
been incorporated ir Illinois as an extension of the East St. Louis 
& Suburban Railroad Company. 


MALONE, N. ¥.—The Paul Smith Company has been granted 
a franchise to build and operate an electric road in the streets of 
Saranac Lake viliage. 
Smith and his associates will pay the village 
chise and privileges granted thereunder. 


BELLINGHAM, WASH.—A deal involving more than $1,000,000 
and the construction of an electric railway system from Tacoma 
to Vancouver, B. C., has been closed by Stone & Webster, of Boston, 
purchasing the franchises of the Everett Electric Company. This 
transfer insures the long-talked-of Tacoma-Vancouver line. 


25,000 for the fran- 


SPOKANE, WASH.—Seattle capitalists, represented by George 
W. Gregory, a local attorney, are planning the installation of an 
electric power plant and a water system at Centralia and an elec- 
tric railroad system connecting Centralia and Chehalis. Attorney 
Gregory has asked the Centralia city council for a franchise for the 
railroad. 


ROCHESTER, N. Y.—The Rochester, Scottsville & Caledonia 
Electric Railroad has certified to the secretary of state an extension 
of its line from the present westerly terminus of the road to Le 
Roy, Stafford and Batavia, a distance of sixteen miles. The certifi- 
cate is signed by Isaac W. Salyerds, as president, and Merton E. 
Lewis, secretary. 


MERIDIAN, MISS.—Stockholders of the Meridian Light and 
Rallway Company have instructed their counsel to advertise an 
amendment in their charter authorizing an increase in capital stock 
from $1,000,000 to $2,000,000. The purpose in doubling the capi- 
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talization is to provide means for further expansion of the street 
railway system and lighting plant. 


SPOKANE, WASH.—Simultaneous with the inauguration of the 
summer train schedule on the Cœur d’Alene division of the Inland 
Empire system the new extension of the line to Liberty Lake has 
been opened. The Cceur d'Alene division has forty-two miles of 
track, the extension from Liberty Lake junction on the main line 
to the Jake being a fraction over two miles. | 


BOSTON, MASS.—A petition has been filed with the board of 
railroad commissioners asking for the approval of the consolida- 
tion of the Springfield Street Railway and the Western Massa- 
chusetts Railway companies. Both companies are owned by the 
New York, New Haven & Hartford Railroad, the petitioner being 
in each case President C. S. Mellen of the road. 


NEW HAVEN, CT.—Announcement is made that the Providence 
& Burrillville and the Columbian and Woonsocket street railway 
companies are to be merged with and become a cerporate part of 
the Rhode Island company. The latter is the holding company 
which operates the street railway properties in Rhode Island con- 
trolled by the New York, New Haven & Hartford Railroad. 


TAYLORVILLE, N. Y.—The by-laws of the Prairie State Trac- 
tion Company, which purposes to build an interurban railroad 
from Roodhouse to Pana through Taylorville, have been filed. 
The capital stock is $6,000, nominal. H.C. Morrow, of Springfield, 
is president of the road, and Scott Etter, of Palmyra, is general 
superintendent. 


COLUMBIA, TENN.—A mortgage has been filed here by the 
Nashville Interurban to the Trust Company of America for the 
issuance of $1,500,000 thirty-year five per cent construction bonds, 
with gold-bearing interest, payable semi-annually. Twelve deeds of 
rights of way between Columbia and Mt. Pleasant have also been 
filed in the register’s office. 


BALTIMORE, MD.—At the annual meeting of the Maryland 
Electric Railways Company the following directors were elected: 
John Wilson Brown, Shellman Brown, Daniel R. Randall, Frank S. 
Hambleton, Joseph C. France, Edwin G. Baetjer and J. Winfield 
Henry. Mr. Henry is the only new member of the board, succeed- 
ing Harman B. Bell, who declined reelection. 


LANSING, MICH.—An electric railway company, organized with 
$1,500,000 capital to construct a road from a point near South 
Camden on the state line in Hillsdale county, to Hillsdale, Cold- 
water and Kalamazoo, has filed its articles of incorporation with the 
secretary of state. The stockholders are Pittsburg and Toledo men 
who are interested in the construction of a connecting line in Ohio 
to run to Toledo. 


SLATINGTON, PA.—Surveyors have completed work for the 
route of the Franklin & Tonamensin Street Railway, between Slat- 
ington and Lehighton, a distance of nine miles. When this link is 
built it will be possible to travel by trolley from Philadelphia to 
Scranton, 200 miles. The proposed road will connect at Slatington 
with the lines of the Lehigh Valley Transit Company and at Lehigh- 
ton with the Flagstaff road. 


ALBANY, N. Y.—The Rochester, Syracuse & Eastern Railroad 
Company has received authority from the state railroad commission 
to increase its common stock from $3,500,000 to $6,000,000. The 
total capital stock of the company, common and preferred, amounts, 
with the increase, to $8,500,000. The company is operating a double- 
track electric line from Rochester to Lyons, and is to extend its 
road to Port Byron and thence on to Syracuse. 


PHOENIXVILLE, PA.—Burgess Thomas A. Evans has signed 
the ordinance granting permission to the Philadelphia Interurban 
Electric Railway Company to build and operate a trolley road 
within the borough limits. The ordinance calls for a completed 
road with cars running on schedule time inside of two years. 
Rights of way have been secured between Pottstown and Phoenix- 
ville, and work on the new line will begin immedlately. 


CANON CITY, COL.—-The bonus of nearly $25,000 subscribed 
by the citizens of this place to be paid to Frank D. Heath, pro- 
moter of the proposed electric street railway on the completion of 
the system, has been ordered returned to the subscribers-by,the 
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committee having it in charge. Heath and J. H. Peabody can not 
complete the road within the required time to claim the bonus. 
The project, however, has not been abandoned. 


REDLANDS, CAL.—The Redlands & Yucaipe Electric Railway 
Company has authorized the issuance of bonds to the amount of 
$50,000 for building and equipping its nineteen miles of trolley road 
from Redlands through the Yucaipe valley to Oak Glen Heights. 
The bonds, which will be financed by the Los Angeles Title and 
Trust Company, will be of the denomination of $1,000 each and bear 
five per cent interest payable semi-annually. 


NEW ALBANY, IND.—The Louisville & Northern Railway and 
Light Company, which recently completed a preliminary survey for 
an electric line from this city to French Lick and West Baden 
Springs by way of Paoli, has placed a corps of surveyors at work to 
locate the road. When this is completed contracts for construction 
will be awarded. The proposed road is fifty miles long and traverses 
the most thickly populated portion of southern Indiana. 


SPRINGFIBLD, ILL.—The secretary of state has authorized 
the incorporation of the Paris & Northern Traction Company, with 
headquarters at Paris. The object of the corporation is to con- 
struct an interurban railway from Paris through the counties of 
Edgar and Vermilion to Ridge Farm and Brocton. The incorpora- 
tors and first board of directors are P. L. Kidder, L. L. Canine, John 
J. Cummings and John E. Parish, of Paris, and George E. Fair, of 
Chrisman. 


McEWEN, TENN.—A party of capitalists from Indiana have 
been looking over the ground for a trolley line from Ruskin to 
some point on the railroad and have concluded that from that place 
to McEwen would be the best and cheapest route. They propose to 
take $75,000 of the stock if the people along the.line will take the 
other $25,000. It is also thought that the line may be extended 
from Ruskin to the Cumberland river and from McEwer to the 
Tennessee. 


BUFFALO, N. Y.—The Buffalo & Lake Erie Traction Company, 
whose car house and twenty-two cars were recently destroyed by 
fire at Blasdell, is quickly recovering from the disaster. General 
Manager Calisch has contracted with the General Electric Com- 
pany for a new power plant which will be built near Athol Springs 
and is to be ready by August 15. Plans are also being made for 
a modern new car house. General Manager Calisch has closed a 
contract with the Cincinnati Car Company for twenty-five modern 
electric cars. 


DETROIT, MICH.—Contracts have been signed by C. H. Crosby, 
vice-president and general manager of the United States Express 
Company, and President J. C. Hutchins, of the Detroit United Rail- 
way Company, providing that beginning July 1 the trolley lines of 
the Detroit United wil] handle business for the United States Ex- 
press Company. It is expected that the service will be extended 
to Kalamazoo and Lansing by a similar contract with the Michigan 
United Railway and that this will prove an additional incentive to 
complete the electric chain between Jackson and Chicago. 


BALTIMORE, MD.—At the annual meeting of the stockholders 
of the Maryland Electric Railways Company the following directors 
were chosen: John Wilson Brown, Shellman B. Brown, Edwin G. 
Baetger, Joseph C. France, Frank S. Hambleton, Winfield J. Henry, 
all of Baltimore, and Daniel R. Randall, of Annapolis. The only 
change was the substitution of Mr. Henry for Mr. Harmon B. Bell, 
who declined a reelection. The board reelected John Wilson Brown, 
president; Shellman B. Brown, vice-president, and George May, 
secretary. 


OWEGO, N. Y.—The directors of the recently incorporated 
Ithaca-Owego Traction Company have elected officers and are pre- 
pared to push the trolley proposition in an active manner. At the 
election of officers the following were chosen: president, Sherman 
Collins; vice-president, Charles D. Nixon; secretary and treasurer, 
George R. Peck. Mr. Collins has refused to accept his election on 
account of the pressure of other business. No action has yet been 
taken, however, and another meeting in the near future will prob- 
ably be necessary to fil] the office. 


ROCHESTER, N. Y.—At the annual meeting of stockholders of 
the Rochester Electric Railway Company all the old directors were 
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reelected.. They are: Horace E. Andrews, of Cleveland; William 
K. Vanderbilt, Jr., E. V. W. Rossiter, John Carstensen, W. J. Wiigus, 
W. C. Brown, of New York; Albert H. Harris, Charles T. Chapin, 
George W. Archer, George F. Roth, W. C. Barry and Granger A. 
Hollister, of Rochester; Walter Kernan, of Utica, and John J. Stan- 
ley, of Cleveland. The Rochester Electric owns the Charlotte trol- 
ley road from the Ridge Road to Ontario Beach. 


BURLINGTON, IOWA—The Burlingion-Bonaparte Interurban 
has elected the following directors and officers: president, J. A. 
Johnson, of Bonaparte; first vice-president, John Blaul, of Burling- 
ton; second vice-president, T. J. Lampe, of West Point; treasurer, 
H. H. Meek, of Bonaparte; secretary, Ed. E. Egan, of Burlington; 
directors, Dan Cresap, of Bonaparte; A. C. Roberts, of Bonaparte; 
C. C. Paule, Luke Palmer and W. E. Blake, of Burlington. The 
articles provide for $10,000 capital stock, and work of laying out 
the route, obtaining the right of way, etc., is to commence without 
delay. 


PORTLAND, ME.—The Portland & Northern Railroad, a cor- 
poration organized under the Maine law for the purpose of build- 
ing and operating an electric railroad between Portland and 
Brighton, has organized under its charter. William M. Sturgis and 
N. D. Sturgis, of Scranton, Pa.; Tracy W. Holland, of New York 
city; Enoch Foster, Llewellyn Barton, Howard Winslow, H. L. 
Forhan, of Portland, and S. O. Hancock, of Casco, are among the in- 
corporators. Officers were elected and plans for the future dis- 
cussed. It is planned to build a standard gauge road outside of the 
highway so far as practicable. The business will be largely freight. 


INDIANAPOLIS, IND.—At the annual stockholders’ meeting of 
the Indianapolis Traction and Terminal Company the old board of 
directors was reelected, as follows: Hugh J. McGowan, H. P. Was- 
son, John J. Appel, of this city; Arthur W. Brady, of Anderson, 
and W. Kesley Schoepf, of Cincinnati. The directors reelected the 
following officers: president, Hugh J. McGowan; secretary-treas- 
urer, W. F. Milholland; vice-presidents, H. P. Wasson, John J. 
Appel, Robert I. Todd, E. B. Peck, of this city, and E. G. Edwards, 
of Cincinnati. Mr. Todd also is genera] manager. The report of 
the treasurer showed that the company was in good financial con- 
dition. 

HUMBOLDT, TENN.—A number of leading men have reor- 
ganized the old Missouri, Tennessee & Georgia Railroad Company, 
and elected the following officers: Colonel I. H. Dungan, president; 
C. H. Ferrell, first vice-president; Dr. J. H. Thomas, second vice- 
president; G. D. Ferrell, secretary; O. C. Sharp, treasurer. 
Directors: I. H. Dungan, C. H. Ferrell, Dr. J. H. Thomas, G. D. 
Ferrell, O. C. Sharp, W. W. Baird and J. P. Turner. The proposition 
now is to build a belt electric line traversing Crockett county and 
touching the towns of Gadsden, Alamo, Johnson’s Grove, Maury 
City, Crockett Mills, Eaton, Brazil and Gibson Wells, having its be- 
ginning and terminal in Humboldt. 


TROY, N. ¥.—The directors of the United Traction Company 
have authorized the issuance of $859,000 bonds under the mortgage 
for $6,500,000 made by the company in 1904. The new bonds are a 
part of the issue of first consolidated mortgage 414s of the traction 
company, and when this additional amount is put out, all the 
bonds under the mortgage will have been issued. The new bonds 
are to pay for extensions to be made to the company’s lines in 
Albany and Troy, the contracts for which will consume the entire 
issue. The directors of the company also adopted a resolution to 
take up the option for an additional ten-year contract for power 
supplied by the Hudson River Power Transmission Company to 
the trolley lines in Albany and Troy. 


SPRINGFIELD, MASS.—Plans are being brought to a success- 
ful issue by which the facilities of the trolley express system radiat- 
{ng from Springfield, for handling freight, will be more than 
doubled. The scheme will embrace Chicopee, Westfield, Palmer, 
Indian Orchard, Monson and way points, which will be connected 
with a quick delivery system. A large central warehouse will be 
erected in the business section of the city, and the Trolley Express 
Company is already negotiating for a site for this building. The 
company will also have a down-town main office centrally located, 
where it will take care of its general office work. In Westfield, 
Palmer and Monson, smaller warehouses with branch offices will 
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be maintained, for the purpose of affording the suburban points an 
eficient express service. C. V. Woods, who has recently been ap- 
pointed to the head of the freight service department operating 
under the New England Investment and Securities Company, is 
studying the situation, and as soon as the desired land can be se- 
cured for warehouses steps will be taken to get the plan in working 
order before fall. The expansion of the system in this city and 
nearby points is part of a general scheme which will affect the 
trolley express holdings all over the state, under the New England 
Investment and Securities Company, and the Consolidated’s express 
business in Connecticut. The new system, according to report, will 
first be introduced into New York, Boston, New Haven and Wor- 
cester, and eventually will include Springfield, Hartford, Providence, 
New London and other big central freight stations on the New 
Haven system. 


PERSONAL MENTION. 
MR. J. H. McGILL, president of the Crescent Company, Val- 
paraiso, Ind., visited Chicago last week in the interest of his com- 
pany. 


MR. J. L. BARNARD, manager of the Minneapolis district of the 
Bryan-Marsh Company, spent some time at headquarters in Chicago 


last week. 


MR. ALFRED C. LOOSE, advertising manager of the National 
Brake and Electric Company, Chicago, Ill., was a Chicago visitor 
last week. 


M. LE CHATELIER, an eminent electrician and physicist, best 
known for his work in the design and construction of the pyrometer 
which bears his name, has been elected a member of the French 
Academy of Sciences to fill the vacancy caused by the death of Henri 
Moissan. 


MR: E. J. KULAS, general manager of the Brilliant Electric 
Company, Cleveland, Ohio, manufacturer of Brilliant incandescent 
lamps, was a visitor last week in New York and the Atlantic Coast 
cities. This company is now making great progress in the con- 
struction of its new factory at Conneaut, Ohio. This factory, it is 
said, will be one of the largest and most perfectly equipped of all 
modern incandescent lamp factories. 


MR. R. E. FOX, JR., has resigned the management of the New 
York office of the Platt Iron Works Company, to become secretary 
and manager of the sales department of the Engineer Company, 
111 Broadway, New York city. Mr. Fox is a graduate of Cornell 
University, and was prominent as manager of the southern territory 
of the Platt Iron Works Company with headquarters at Atlanta, 
Ga.. which position he held for three years. He is a member of the 
American Society of Mechanical Engineers. The Engineer Company 
manufactures and installs the balanced draft system of furnace 
regulation. 


NEW MANUFACTURING COMPANIES. 


COLORADO SPRINGS, COL.—A new company has been or- 
ganized in this city for the promotion of electrical and refrigerating 
patents under the name of the Federal Electric and Refrigerating 
Company. The company is capitalized at $50,000, the incorporators 
being former Mayor H. C. Hall, D. F. Carpenter and E. A. Sunder- 
lin, all of Colorado Springs. 


BRIDGEPORT, CT.—Articles of incorporation have been filed 
with the secretary of state by the Bridgeport Light and Equipment 
Company, which will install patented appliances for gas or electric- 
ity. The capital stock is $50,000, divided into 500 shares of $100 
each. The company will commence business with $45,000 and the 
incorporators are J. Harry Crossley, H. A. Sherwood and James A. 
Turner. Mr. Crossley has been elected president. J. A. Morris is 
secretary and treasurer. 


NEW INCORPORATIONS. 
INDIANAPOLIS, IND.—Citizens’ Mutual Telephone Company. 
$10,000. 


ATLANTA, GA.—Paulding County Electric Company. To build 
a thirty-foot dam at the Owen's Mill site near Dallas, Ga. $250,000. 


DENVER, COL.—Beaver River Power Company, Telluride. 
$500,000. Incorporators: Cooper Anderson, S. A. Bailey and I. E. 
Brown. 
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BUFFALO, N. Y.—The Sackett Electric Construction Company. 
$5,000. Directors: Herbert I. Sackett, John Hora, Jr., and Walter 
F. Hofheins. : 


DENVER, COL.—Ordway Electric Light and Power Company. 
$20,000. Incorporators: Robert F. Burnschein, W. 8. Burnschein 
and W. O. Burnschein, Ordway. 


BAGLEY, IOWA—Bagley Mutual Telephone Company, Bagley, 
Guthrie county. $9,990. President, Benjamin Corsant; vice-presi- 
dent, John Spears; secretary, A. F. Holmes; treasurer, W. E. 
Quayle. 


GUTHRIE, OKLA.—Citizens’ Street Railway Company of Okla- 
homa City. $100,000. Directors: J. J. Culbertson and J. S. Le- 
clerq, of Paris, Tex.; W. F. Harn, J. F. Winans and R. Q. Blakeney, 
of Oklahoma City. 


DOVER, DEL.—Aerial Transit and Telephone Company. To act 
as a carrier, forwarding agent. to construct and operate telephone 
exchanges and telephone pole and air lines. $1,000,000. Incorpo- 
rators: Henry McCabe, of Arcola, Ill.; T. L. Galbreath, Charleston, 
Ill., and Frank Osborne, of Pinesboro, Ill. 


JERSEY CITY, N. J.—The International Fuel and Power Com- 
pany. To dry and compress peat into briquettes, coal and other 
carbon substances, and to operate railroads and electric light plants. 
$20,000,000. Incorporators: Peter T. Austin, 89 Pine street, New 
York city; Benjamin W. Tucker, Newark, and Walter T. Griffin, 
Plainfield. 


SPRINGFIELD, ILL.—Centralia & Sandoval Railway Company. 
To construct an electric railway from Centralia to Sandoval, paral- 
leling the line of the Illinois Central Railroad. $2,500. Incor- 
porators and first board of directors: W. M. Warnock and George 
D. Burroughs, both of Edwardsville; Edward R. List and Frank 
Noleman, both of Centralia, and Fred E. Allen, of St. Louis, Mo. 


DENVER, COL.—Denver & Greeley Railway Company. To build 
an electric road connecting the two cities named and extending 
through an extensive farming district in northern Colorado. 
$50,000. Incorporators: Mayor Frank J. Green, John C. Mosher, 
E. J. Decker, George M. Huston, H. H. Hake, of Greeley; J. D. 
Houseman, J. F. Church, John S. Flower, Max Strauss, James Wil- 
liams and H. G. Clark. John C. Mosher is president. 


TELEPHONE AND TELEGRAPH. 


CLEVELAND, OHIO—At the annual meeting of the Cuyahoga 
Telephone Company the stockholders authorized the issue of $500,- 
000 treasury bonds. 


LINWOOD, NEB.—The new directors elected for the Linwood 
Telephone Company are M. J. Rezac, Charles Homalka and John 
Kucera. The company has thirty-six miles of line in operation. 


CHICAGO, ILL.—The Chicago Telephone Company will erect 
an operating department building, eight stories high, 40x160, at 
87-89 Franklin street, to cost $300,000. Pound & Pound are the 
architects. 


PASADENA, CAL.—Facilities for accommodating 2,000 addi- 
tional patrons have been installed by the Pacific Telephone Coni- 
pany. Two new sections of switchboard have been placed in posi- 
tion, and a portion of them is already in use, as the old facilities 
were becoming inadequate. 


CLEVELAND, OHIO—The new east exchange of the Cleveland 
Bell Telephone Company on Prospect avenue has been opened and 
the service of 5,000 subscribers switched from the old exchange 
on Carnegie avenue. The new board is one of the largest in the 
Middle West, providing for 15,000 subscribers. 


SAN FRANCISCO, CAL.—The Direct Line Telephone Company 
has filed amended articles of incorporation, which provide for a re- 
duetion of its capitalization from $2,500,000 to $1,000,000, and names 
a new board of directors, as follows: Joseph A. Stulz, C. F. Runyon, 
Julius Fay, Robert Capelle, George W. Emmons, William B. Pringle 
and E. K. Adriano, the latter being the only member of the old 
board retained. 


June 29, 1907 


INDUSTRIAL ITEMS. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published a handsome catalogue describing and illustrating its 
fans for 1907. 


ALFRED E. MOORE, Philadelphia, Pa., announces that H. E. 
Cobb will not represent him in Chicago, Ill., after June 30. Definite 
announcement concerning the western territory will be forthcoming 
later. i 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has hit 
upon a unique scheme of advertising, in the shape of a reproduction 
of telegrams endorsing the use of the automatic system for the 
city of New York. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 44, describes “Pushin” attachment plugs, two-piece rosettes, 
“P-K” rosettes, fusible hanger boards for multiple arc lamps, and 
Paiste taplets. 


H. M. BYLLESBY & COMPANY, Chicago, Ill., has been retained 
as consulting and supervising engineer by the Mobile & Ohio Rail- 
road Company, for the rehabilitation and electrification of its 
general repair shops at Whistler, Ala. 


THE BRISTOL COMPANY, Waterbury, Ct., has ready for dis- 
tribution bulletin No. 57, describing its type 8 switchboard form 
alternating-current-direct-current recording voltmeter. The bulletin 
also describes the type 8 portable form recording voltmeter. 


THE ILLINOIS ELECTRIC COMPANY, 239 Madison street, 
Chicago, Ill, has issued a net price list and discount sheet apply- 
ing to catalogue No. 16, descriptive of high-grade electric light 
supplies, construction material and specialties. The company now 
carries a complete line of tungsten lamps. 


THE M. W. DUNTON COMPANY, Providence, R. I., has been 
incorporated with a capital of $50,000 to take over the business of 
M. W. Dunton & Company. The new company will devote its at- 
tention exclusively to insulating material. The management re- 
mains the same. 
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THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
published an information book on “The Standard” motors for direct- 
current circuits. This book is replete with interesting information 
concerning this type of apparatus, and will be sent upon request to 
any one interested in direct-current machinery. ° 


ARTHUR O. EINSTEIN, Chicago, Ill., has opened an office as 
manufacturers’ agent at 103 West Adams street, where he will 
carry in stock at present the goods of the Trio Manufacturing 
Company, Rock Island, Ill., maker of knife switches and enclosed 
fuses. Mr. Einstein has had twelve years’ experience as a traveling 
salesman through the central states, his last position being that of 
sales manager for the Manhattan Electrical Supply Company, 
Chicago branch. He will add to the lines he already represents. 


THE ELMER P. MORRIS COMPANY, New York, is now well 
established in its new offices and warerooms at 72 Trinity Place, 
where it has materially increased its accommodations, carrying a 
larger stock in hand and secured enlarged office facilities. The com- 
pany is a large dealer in electric railway line materials, especially 
catenary material for suburban and high-speed lines, brackets and 
supplies, plain and ornamental line, poles and copper and insulated 
wires and cables. Special facilities are available for handling orders 
for foreign markets, and this character of orders forms a substan- 
tial proportion of its business. Elmer P. Morris, president of the 
company, is one of the pioneers of the electrical industry, having 
been associated with the General Electric Company interests in the 
early days of electric railroads. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued a booklet entitled “Facts About Storage Bat- 
.eries’” for the guidance of dealers, supply houses and contractors. 
This booklet gives in concise form information which will be of 
assistance to the dealer in electrical supplies in determining what 
his customer will require in the way of storage batteries for use 
in connection with interior telephone systems, electric bells, low- 
voltage lamps, gas or gasolene engine ignition, etc. The booklet 
is illustrated with plates showing the different parts entering into 
the construction of the storage battery, and gives examples of figur- 
ing upon material required for different services, arrangements for 
charging, etc. This book will be forwarded to those interested in 
this subject upon request to any of the sales offices of the com- 


pany. 


Record of Electrical Patents. 
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$57,021. SIGNALING SYSTEM FOR RATLROADS. Francis M. 
Black, Kincaid, Kan. The signals are given by varying the 
Strength of the signaling current. | 


857,024. PENDANT ELECTRIC FIXTURE. Walter L. Bradshaw, 
Cambridgeport, Mass., assignor,; by mesne assignments, to John 
E. R. Hayes, Melrose, Mass. A cone attachment for gripping 
the cord. 


$57,041. CAN OR RECEPTACLE FOR STORAGE BATTERIES. 
Thomas A. Edison, Llewellyn Park, Orange, N. J.. assignor 
to Edison Storage Battery; Company, West Orange, N. J. 
A seamless receptacle made of electro-deposited iron and 
carbon. 


857,045. LIGHTNING ARRESTER. George L. Foote, New York, 
N. Y., assignor to Foote, Pierson & Company, New York, N. Y. 
The two electrodes are separated by a cylinder of insulating 
material grooved externally. 


857,058. AUTOMATIC INTERLOCKING CONTACT MECHANISM 
FOR ELECTRIC RAILWAY SYSTEMS. Frank Hedley, James 
S. Doyle and Hjalmar Wallerstedt, New York, N. Y. Two or 
more interlocking shoes are provided for different positions 
of the third rail. l 


857,059. AUTOMATIC CONTACT MECHANISM FOR ELECTRIC 
RAILWAY SYSTEMS. Frank Hedley, James S. Doyle and 
Hjalmar Wallerstedt, New York. Two or more pivotally 
mounted contact shoes carried on the car. 


i Week of June 18. 


857,062. ELECTRICAL TRANSFORMER. John D. Hilliard, 
Albany, N. Y. A regulating switch is placed in the oil within 
the case. 


857,079. MULTIPLEX TELEPHONY. Maurice Leblanc, Paris, 
France, assignor to Westinghouse Electric and Manufacturing 
Company. Single-phase alternating currents of different fre- 
quencies are used. 


$57,080. APPARATUS FOR TRANSFORMING CONTINUOUS 
CURRENTS. Maurice Leblanc, Paris, France, assignor to 
Westinghouse Electric and Manufacturing Company. A system 
for transforming unidirectional currents of one tension into 
unidirectional currents of another tension. 


857,087. ELECTRIC SNAP-SWITCH. Walter S. Mayer, Phila.lel- 
phia, Pa., assignor to the Machen & Mayer Electrical Manufac- 
turing Company, Philadeiphia, Pa. A pivoted lever switch. 


857,101. CROSS-ARM FOR TOWERS. La Verne W. Noyes, Chicago, 
Il]. A cross-arm for steel towers. 


857,122. ELECTRIC HEATER. Elihu Thomson, Swampscott, 
Mass., assignor to General Electric Company, A transformer 
having its primary circuit embedded in a mass of hysteretic 


iron. 


857,124. PHOTOMETER. Theodore Torda, London, England. A 
selenium cell used with a timing shutter. 
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857,132. DYNAMOELECTRIC MACHINE. Joseph R. Weszelino- 
vitz, Chicago, Ill. The armature winding is provided with two 
kinds of connections, one fixed and one variable. 


857,137. BINDING-POST. William G. Winter, St. Louis, Mo., as- 
“signor to the Emerson Electric Manufacturing Company, St. 
Louis, Mo. A screw binding-post. 


857,138. REGULATING RESISTANCE FOR ELECTRIC CUR- 
RENTS. Paul Wöbber, Cuxhaven, Germany. A liquid rheo- 
stat. 


857,142. STARTING RHEOSTAT. William C. Yates, Schenectady, 
N. Y., assignor to General Electric Company. The motor may 
be controlled by a portion of the starting resistance, with the 
controlling arm in the off position. 


857,059.— AUTOMATIC CONTACT MECHANISM FOR ELECTRIC 
RAILROAD SyYsTEMs. 


857,165. MOTOR CONTROL. Friedrich Eichberg, Berlin, Germany, 
assignor to General Electric Company. An alternating-current 
commutator motor controlled by passing direct current through 
one winding. 


857,184. DYNAMOELECTRIC MACHINE OR ELECTRIC MOTOR. 
Robert Lundell, New York, N. Y. The field winding is distrib- 
uted for producing a proper commutating field. 


$57,186. ELECTRIC SWITCH. Walter S. Mayer, Philadelphia, Pa., 
assignor to the Machen & Maver Electrical Manufacturing 
Company, Philadelphia, Pa. A push-switch. 


857,191. AUTOMATIC MOTOR-CONTROLLING APPARATUS. 
Frederick W. Newell, Hastings-on-Hudson, N. Y., assignor 


to Otis Elevator Company, Jersey City, N. J. A differentially 
wound magnet for preventing excessive speed. 
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857,122.— ELECTRIC HEATER. 


857,215. APPARATUS FOR AUTOMATIC LIGHTING OF GAS- 
JETS AND THEIR EXTINCTION AFTER A PREDETER- 
MINED TIME. Frederick Testor, Stockholm, Sweden. A mag- 
neto with oscillating armature. 


857,262. GROUND AND FAULT DETECTOR FOR ELECTRIC 
DISTRIBUTION SYSTEMS. Philip Torchio ani Thomas W. 
Varley, New York, N. Y. A detector actuated by a change in 
capacity of a system of feeders. 

$57,267. REDRESSING AND REGULATING DEVICE ENABLING 
TO TRANSFORM A SINGLE-PHASE CURRENT INTO A 
CONTINUOUS ONE. Louis R. Auvert and Alphonse F. E. Fer- 
rand, Paris, France. A rotary transformer consisting of a 
ring of magnetizable material wound with two series of coils. 


$57,277. ELECTROLYTIC PROCESS OF PURIFYING LIQUIDS. 
John T. Harris, New York, N. Y. The liquid is electrolyzed, 
using a magnetized anode. 

857 311. REGULATING ATTACHMENT FOR ELECTRIC LIGHTS. 
Chetwood Smith, Worcester, Mass. A magnetically controlled 
cutout, 
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RECEIVING APPA ‘US FOR WIRELESS TELE- 

w York, N. Y. A receiver formed 


857,375. 
GRAPHY. Ludwig Arnson 
of a hysteresis motor. 


857,381. HEATING BAR FO EĘẸLECTRIC FURNACES. Archibald 
L. Brougham, New York, N. Y. The heating portion of the bar 
is anastomosed to the terminals. 


857,384. ELECTRIC LIGHT SWITCH. Harry R. Coffey, Chicago, 
Ill. A full attachment for switch sockets. 


857,394. GENERATOR FOR’ ALTERNATING ELECTRIC CUR- 
RENTS. William Hallock, New York, N. Y. The generator 
field has concentric sets of polar projections staggered radially. 
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857,262.—GROUND AND FAULT DETECTOR FOR ELECTRIC 
DISTRIBUTION SYSTEMS. 
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857,404. ELECTRIC LAMP REGULATOR. Emery Johnson, New- 
berg, Ore. A regulating socket. 
857,446. BLOCK SIGNAL SYSTEM FOR RAILWAYS. Homer G. 


Comstock, San Francisco, Cal. The signals are operated by 


buttons depressed by the train. 


857,480. TELEPHONE SYSTEM. Lewis B. Niemann, Staplehurst, 
Neb. A manual exchange. 


857,485. ELECTRIC HEATER. James A. Reardon, Seattle, Wash. 
The heating wires are wound in parallel grooves on an insulat- 
ing support. 

857,530. WIRELESS TELEPHONE. Francis J. McCarty, San Fran- 
cisco, Cal.; Henry A. McCarty, administrator of said Francis J. 
McCarty, deceased, assignor to McCarty Wireless Telephone 
Company, San Francisco, Cal. The current from a telephone 
transmitter is passed through a third winding on the induction 
coil. 


857,560.—PROCES8 FOR GENERATING HIGH-FREQUENCY 
ALTERNATING CURRENTS. 


857,560. PROCESS FOR GENERATING HIGH-FREQUENCY AL- 
TERNATING CURRENTS. Maurice Leblanc, Paris, France, 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. Unidirectional current is employed for charging a re- 
sonator, which is discharged through a path of low resistance. 

857,561. APPARATUS FOR GENERATING HIGH-FREQUENCY 
ALTERNATING CURRENTS. Maurice Leblanc, Paris, France, 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. A device for charging a resonator with unidirectional 
current, | 
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